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Abstract 

This study examines the use of small-scale irrigation and income diversification in Den'a woredo. 

The main objective of the study is Ihe ossessment of the contribution of irrigotion farming and 

income diversification to household food security through enabling the household's to increose 

their income. The basic assumption of the study is that an increase in household income improves 

household 's food security through enhancing their entitlement and access to food. 

Two PAS with and wi/hoLiI in-igalion intervention were se /ee/ed /0 see (he comparative advantage 

of irrigated cash crop production two hundred sample households were rcmdomly selected from 

the 111'0 PAs lhe survey. FoclIs group discussions, and key in/ormanl h11erview were employed /0 

collect relevant data at the community, household and individual levels. Data related to 

household 's annual harvest, total income eamed, household asset endowment, food security 

conditions of the household were collected using structured questionnaire. 

Data IVas collected with the help of locally recruited and trained enumerators. Data generated 

Ihrough household survey wasjil/'ther consolidated through discussion withfocus groups and an 

interview with key informants. Both qualitative and quantitative data was generated and analyzed 

using simple statisticallools. 

The result obtained ji'om the survey reveal the positive impact of irrigation development. 

Irrigated cash crop could bring increased agricultural production, beller access /0 agricultural 

technology and improve the wealth status of the irrigation users. Irrigators were able to produce 

twice a year and reduce dependence on erratic rain-fed agriculture. 

The finding of the study reveals that irrigation promotes the use of agricultural inputs and 

availoble land resources through supply of water during the dry season. Such opportunities of 

irrigation improve food availability and access to food. It has been found that households who 

are access to irrigation have been able to double their annual income through the production of 

markel-oriented cash crops. 

The study has drawn the lesson thaI the development of small-scale irrigation and household 

income diversification would contribute to the alleviation of the problem offood shortage if 
properly planned and implemented. 
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CHAPTER ONE 

INTRODACTION 

1.1 General Background 

With a population of about 74 million (recent estimate) and a physical size of I. 11 5 

mi ll ion hectares, Ethiopia is one of the largest and most populated countri es in Afri ca. The 

country can also be regarded as a microcosm of Africa due to its vast diversity, with a 

physical di versity ranges from about 200 meters below sea level to over 4000 meters above 

sea leve l. Ethiopia's physical and agro-ecologica l di versity also extends to its population, 

wh ich comprises of some 85 ethnic or linguistic groups (S isay and Tesfaye , 2003). 

Ethiopian economy is primari ly based on agriculture, which accounts for 50% of the gross 

domestic product (GOP) and employs about 85% of the labor forces. Agriculture accounts 

for about 90% of total foreign exchange earnings, provides about 70% of the raw materials 

fo r food processing, beverages and texti le industries (MEOaC, 1999). Subsistence mixed 

smallholder agricu lture is the dominant farm ing system in the highlands, whereas agro­

pastoral and pastora l systems play an important ro le in the lowland areas of Ethiopia. 

The development of both highland smallholder mixed fa rming and the lowland pastoral 

systems is paramount to the development of the economy of the country, contributing to 

food and li velihood security of the majority of the population (Workneh, 2003). 

Smallholder agri culture, which account of some 7 million farmers , plough about 95% of 

the cul tivated land and produce 90% of agri cu ltura l production. About 60% of the tota l 

land area is estimated to be potentiall y sui tab le for agricultural production, although onl y 

10% is currently under culti vation. 

Ethiopia also has a livestock population of about 31 million heads of catt le, 21.7 sheep, 

16.7 goats, 7.02 million equines, 1 mi llion camels and 56 million pOUltry. This makes the 

country rank first in Africa in livestock populat ion (Sisay Assefa and Tesfaye Zegeye. 

2003). 
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1.2 Food Security Situation in Ethiopia 

At the national level, the major features of food security in Ethiopian are a persistent 

deficit in aggregate food suppl y, a downward trend in per-capita food production and large 

variability in output of food items (Alem, 1999). The proportion of population unable to 

attain their minimum nutritional requirements is estimated at 52% of the rural population 

and 36% of the urban population (MEDaC, 1999). The World Development Report 

indicators for the year 2000101 reveal the prevalence of child malnutrition (children under 

age 5) is 48% during the period 1992/98. Despite efforts to improve food production 

tlu'ough increased use of chemical ferti li zers and improved seeds, notable improvement in 

national food production has not been achieved. At the nati onal level the country continues 

to depend on food aid and to a lesser extent and mainly on food import (Berhanu , 2004). 

The country is categorized as a low-income food deficient country extremely dependent on 

commercial food import and food aid. During the 1980s average yearl y food import was 

203 million USD and 147.4 million USD, during 1990s. Between 1980 and 2001 , 

commercial food import was fluctuated from year to year, but rose by over 8 fo ld from 

100,000 MT in 1980 to over 800,000 MT in 1986, which is 400,000 MT per year on 

averaging (World Bank, 2000. cited in Berhanu, 2004). 

Food production in Ethiopia is highly variable and unpredictable mainly due to erratic 

weather that has triaged famine for centuries. In Ethiopia even a modest decrease in crop 

and li vestock production results in famine of different magnitude oscillating between 

transitory and chronic food insecurity problems (Devereux, 2000). Food avai lability was 

severely restricted due to recurrent disasters such as drought, flood , war and a lack of 

di versity of food items. Food accessibility was limited due to a weak subsistence­

agriculture-based economy, depletion of assets, absence of income diversity and a lack of 

alternative coping mechanisms. Food intake adequacy was rarely achieved due to food 

shortages, improper diet and poor sanitary conditions (Nitzan et aI. , 200 I). The subsi stence 

nature of agricultural production and the prevalence of chronic poverty trapped the country 

in the state of severe food insecurity that manifests itself in the lowest calorie intake, about 

1845 calories per-person per day. 
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Food insecurity is a serious and continuous problem almost in every part of the country. It 

is estimated that more than half of the population is food insecure of which the largest 

group is rural people with insuffi cient land and capital to produce and/or purchase food 

(Tesfaye and Debebe, 1995). The periods of critical food crisis in the country include 

1984/85 , 1991192 , 1993 /94, and 1999/2000, when about 10% of the population of the 

country faced annually food shortage on average. The most recent food cri sis was occurred 

in 2002/03, when about 22% of Ethiopians were in need of food aids. During the late 

1980s 52% of the Ethiopia 's population consumed less than the recommended dail y 

allowance of 2, 100 calories. Stud y reveals that the population estimated as needing 

assistance in the past five years alone risen from 2.7 million in 1996 to 7.7 million in 2000 

(Devereux, 2000). 

In the last three decades food production in Ethiopia has never been sufficient to enable the 

rural populations to be food secure. It was estimated that domestic food production 

provided in the late 1980s was about 1,620 calories per person per day, whi le total 

availability, including imports, was about 1770 ca lories per person per day , which is 16 % 

below the minimal level, (2100 calories per person per day, equivalent to 225 kg of grain 

per person per year (FORE, 1996). 

Cereals production, which is the core of Ethiopian diet, has been steadi ly declining on per 

capita basis over more than 45 years (1951-1992), while population continues to grow at 

high rate without commensurate growth rate in food (cereals) crops production. The 

production of cereals dropped from about 200 Kg per capita in the early 1950s to less than 

150 Kg in 1992 (FORE, 1996). The average yield for food crops has been about 11 

quintal s per hectare, and has been growing only about 0.6 percent and lags behind the 

population growth of about 3 percent, resulting in an annual per capital decl ine of 2.4% in 

domestic food production. Ethiopia's population grew from 23 million in 1960 to 65 

million in 200 I and it is expected to double in the next 25 years (CSA, 1999). 

One indicator of the precariousness of food insecurity in Ethiopia is the ri sing dependence 

on foreign food aid (Sisay and Tesfaye, 2003). Food aid has been granted in response to 

acute food shortages that occur mainly following dro ught seasons. Between 1984 and 

1998, eight such incidences were regi stered (WB, 2000). The number of drought affected 

people who require foreign food aid is commonl y used as an indicator for Ethiopia ' s 
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national and household level food security cri ses. Data obtained from DPPC's food 

security profi le shows that the share of the drought affected populat ion in Ethiopia raised 

from slightl y over 8% in 1975 to 16% in 2003. During the past tlu'ee decades there has 

been no year in which some portion of the population was not affected by problem of food 

security. Until 1991 , the growth rate of the share of population affected by drought was 

2.6%, and increased to 4.6% per annum there after. Food aid requirements to mitigate the 

impacts of drought and famine increased to 1.4 million MT in 2003 from 0.4 MT in 1990. 

This situat ion clearly shows the growing incidence of the problem of food insecurity in the 

country. 

In Ethiopia the most food insecure households are those affected most by the decline in 

food production; the rural poor whose vulnerabili ty increase due to crop fa ilure. It also 

includes female and e lderly headed households; people with di sabilities and those affected 

by HlY/AIDS (S isay and Tesfaye, 2003). 

The current conventional wisdom on food insecurity in Ethiopia asserts that the problem of 

food insecurity can be simply conceptualized as follows: Land holdings are too small to 

allow most fa nning households to achieve food production self-sufficiency; Population 

increases reduce land holdings further and places intolerable stress on an already fragile 

natural resources base; So il fertility is decali ng due to intensive culti vation and limited 

application yield enhancing inputs. Recurrent droughts add food production shocks to 

abnormally low yields; Limited off-farm employment opportunities restrict di versification 

and leaving people trapped in increasingly unviable agriculture and persistent problem of 

food insecurity problem (Devereux, 2000). 
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1.2 Statement of the Problem 

Ethiopia has been structurall y food deficit since at least 1980s. Ethiopian farmers do not 

able to produce enough food to meet their own consumption requirements. Food 

production in Ethiopia is highly variab le and unpredictable mainly due to erratic weather, 

wh ich has triaged fam ine for centuries. The food gap rose from 0.75 Mil lion tons in 

1979/80 to 5 million tons in 1993/94, fa lling to 2.6 million tons in 1995/96 despite a record 

harvest. Even in that year, 240,000 tons of food aids were delivered, suggesting that 

clu-onic food insecuri ty afflicts millions of Ethiopians in the absence of transitory 

production shocks (Befekadu and Berhanu, 2000). 

Whi le what is so far discussed is the picture at the macro level, the problem of food 

insecurity seems to be worse at the micro (woredas, kebeles and households) levels. 

Certain parts of the country have been experienced frequent drought, crop fai lure, food 

shOitages and famine since the turn of the twenty-century. Areas like Amhara region 

(wo llo), Tigray and oromiya region (Hararge and parts of Shewa provi nces) have the long 

hi story of periodic food crises and famine. 

In the study area the situations of food security are not much different from what 

characterize most pal1s of the country. Accord ing to the baseline study conducted by 

SERA project (2003) 50% of the landmass of Derra Woreda is located in the lowland 

areas, with insufficient rainfall distribution to support crop production. This part of the 

woreda is one of the drought prone regions and encountered periodic food shortage. Due to 

low productivity of subsistence farming that result from depletion of so il feltility by 

erosion, limited use of modern technology and land degradat ion the production obtained 

from subs istence farm ing is not in a position of covering the famil y' s annual food grain 

requirements. Even during good harvest year, there is high shortage of food grains that is 

covered by different coping mechan isms such as purchase of food and different form of 

food grai n transfers. 
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Though vanous a lternative models of agri cultural deve lopment policy (crudel y seml­

feudali sm, state sociali sm, and market liberalization) was introduced to improve the 

productivity of smallholder agri culture during the past three decades, the Ethiopian 

governments has failed to bring food security to the rural Ethiopia or even to halt the 

steady decline of agricultural production on per-capita in recent period. Food insecurity has 

become a regular phenomenon in Ethiop ia with the onl y difference in its occurrence year 

after year (Fuad, 200 I) . . 

At present cognizant of the persistence of food insecuri ty due to low productivity of arable 

land, irregularity of rain combined with the shrinking of land ho lding has forced the 

Ethiopian government to re-examine the country's agri cultura l deve lopment policy 

(MEDaC, 2000). Accordingly, new agricultural development program has been put in 

place by the Ethiopian government. The newly formulated agricultural development policy 

(ADLI) is rural centered development policy which emphasis the use of small-scale 

irrigation and water shed management schemes as one possible means of enhancing food 

production and reduces dependence on rain fed agriculture. 

As clearly seen from the current agricultural development program and the national food 

security strategy irrigation deve lopment and expans ion of ru rn l income are the main areas 

of concern to all eviate the current food insecurity problems in the country. The 

development of irrigation fanning is one of the possible alternatives to reduce dependence 

on unreli able and low productivity rain-fed agriculture, so as to increase food production to 

meet the food demands of the rapidl y growing population of the country and improve 

income earned by rural population thus, ensure household's food security. Moreover, it is 

argued that the development of small-scale irrigation schemes provide farmers with a less 

drought affected add itional sources of income and has obvious advantages for ensuring 

food security (MEDaC, 1996). 

Empirica l studies on the use of small-sca le irrigation for cash croppi ng and its contribution 

to household 's food security is very limited in Ethiop ia in general (Fuad, 200 I) and the 

study area in particular. The ex isting few studies at the national leve l have been limited to 

large-sca le irrigation schemes estab li shed and run by the government (Fuad, 200 I) . 
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In some parts of Derra woreda tradition irrigation fanning has been practiced since early 

time. Many small-scale irrigation schemes were recentl y developed and other irrigation 

schemes were upgraded by D1RDP with the prim aim of improving household's food 

security. Prior to this study the socio economic impact assessment of irrigation 

development in the study area was nonexistent (Derre woreda agricultural office, 2003). 

Taking into consideration the advantage of small scale irrigation and the existing gap in 

knowledge in thi s area, thi s research focus on assessing the contri bution of small scale 

irrigation farming and analys is its impact on household 's income and food security. 

Income di versifications within the agricu ltural sector (between food crops and cash crops 

or crops and li vestock), combination of agricultural and non-agricu ltural activit ies (crafts, 

weaving, and petty trade) are also current areas of concern to improve household 's access 

to food. However, empirical study is very scarce on the issue of household income 

diversification as strategy to ensure household food security. Only few studies exist on 

income diversification by Web and Block on dynamics of li velihood diversification in 

Ethiopia and recent study by Adugna Lami on the demographic and economic 

determinants of the dynamics of income diversification in 1994-1997. In the study area 

empirical study on income diversification is non-existent. Besides, the study of the 

contribution of small-scale irrigation to food security, this study deals with household 

income diversification in Derra Woreda and its contribution to household income and food 

security. 

Thus, the attention of the researcher is to prove whether cash crop production and income 

diversification improve food securi ty at the household level. To thi s end, the main 

assumption of the research is that cash crop farm ing and income di versi fication have the 

capacity to reach the grassroots population and can significantly improve household 's foocl 

security. 
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1.4 Objective of the Study 

1.4.1 General Objective 

Based on the above stated research problem, the primary objective of thi s study is to assess 

the contribution of small scale irri gation and income diversification in improving the rural 

economy in general and household food security in particular. 

1.4.2 Specific Objectives 

More specifically, the study focuses on exploring the foll owing issues:-

I . To assess the contribution of irrigated cash crop fann ing to the improvement in 
household 's income; 

2. To examine the contribution of irrigation to household food security; 

3. To assess different sources of household income and their impact on household food 
security; 

4. To describe the maj or constraints and factors affecting irrigation farming in the study 
area~ 

S.To suggest policy lessons for promoting small scale irrigation and income 
diversification in the study area. 

1.5 Significance of the study 

The assessment of the impact of peasant based irrigation farming and ho usehold income 

diversification are impoltant to development thinkers concerned with long term objective 

of enhancing food security in the study area and other similar loca lities. Without clear 

information on the contribution of cash cropping and income diversification to the 

household 's lI1come and food security, it could be di fficult to reach on conclusion of 

whether to encourage or discourage irrigation based farming and income diversification as 

strategy to ensure household 's food security. 

Thi s study have practical implication since a clear understanding of the contribution of 

cash cropping and di versified sources of income to household's food security at the 

grassroots level will help planners, policy makers, donors and non-governmental 

organizations to appropriate and effecti ve policies and development endeavors in targeting 

and interventions. 
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1.6 Scopes and Limitation of the Study 

1.6.1 Scope of the study 

As the components of integrated rural development approach is too wide, it may not be 

possible to address all components of rural development due to limited time and resources. 

Therefore, the study will assess the use of peasant based small-sca le irrigation for cash 

crop production and its impact in improving household 's income and food security. 

Moreover, it examines the impact of diversification of household 's lIlcome, there by 

assessi ng its impacts on household ' s food security. 

1.6.2 Limitation of the study 

One of the limitations is the difficult in gett ing proper response from the sample 

respondents concerning their annual harvest, income, and the food security cond itions and 

other important socio-economic variable under study. Peasants can only recall the most 

recent information and it was not possible to get ti me series data. From thei r past 

experience people suspicious about question related to land, income, annual production, 

asset holding and related it with land redistribution, an increase in land tax, resettlement 

program. Moreover peasant of the area, also used to see and understand every thing in light 

of relief ass istance. As a resu lt they were reluctant to give objective information on their 

socio- economic status and they have often under report what they have actually owned. 

However, different methods such as focus group discussion key informant interview were 

used to assess cross check the data gathered through questionnaire interview. Moreover, to 

avoid such suspension the purpose of the study was clearl y introduced, to at the beginning 

of the interv iew with sample households. 

Unavailabi lity of household heads and concerned key informants were another major 

problems faced during the fi eldwork. The onl y way of reaching the farmers was to visit 

them on thei r farm . Even there, they were not will ing to spend the required time on the 

interview. Time and financial constraints was also another problem due to which the 

researcher had short stay in the study area, which intern limi ted the co llection of data on all 

aspects, which affect household's food security. 
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Although the food security measurements (indicators) used for thi s study cover the key 
central d imensions of household food insecurity, they do not represent all aspects of 
possible dimensions of househo ld 's food securi ty. The focus is on whether the household 
had enough food or money to meet its basic food needs and assessment of behavioral and 
subjecti ve responses of the household to that condition, as reported by the households. 

1.7 Organization of the Thesis 

The thesis is organi zed in to fi ve chapters. The first chapter is an introductory section to 
the study, which contains the general background of the country, food security situation in 
Ethiopia, statement of the problem, research objectives; research questions and hypothesis, 
significance, scope and limitation of the study and research methodology. 

Chapter two contains rev iew of the related literature on irrigation development, lI1come 
diversification and food security. Chapter three deal with the general background 
information of the study area and the description of Derra integrated rural development 
project and the sample irrigation schemes. 

Chapter four presents major findings and discussion of the study on the contribution of 
small-sca le irrigation and income diversification to household ' s food security. In chapter 
five conclusion and recommendation is made by addressing the main findings of the study, 
in relation to the objective of the study. 

1.8 Research Methodology 

1.8,1 Selection of the Study A,'ea 

Two Peasant Associations, IlIu-Godachafe and Bacho-Wajitu, were selected through a 
multi-stage purposive sampling for the survey. [n the first stage of sampling DelTa Woreda 
was purposively selected from the 12 Woreda' s located in North Shewa Administrative 
Zone, for the reason that the woreda is known for be ing food insecure. I n the next stage of 
sampling, lIIu-Godachafe and Bacho-Waj itu peasant associations were purposively 
selected out of the thirty-three peasant associations found in Derra woreda. 

11Iu-Godachafe PA was selected for its use of peasant based small scale irrigation run by 
Menchen Feur Menchen to improve the li ving standards of the grassroots population, with 
particular emphas is of ensuring household 's food securi ty. The other peasant association 
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was selected for contrasting the contribution of irrigation fanning in alleviating problem of 
food insecurity. This PA has the same agro-eco logy (temperature, rain fall di stribution, so il 
types) with the fonner peasant association. The agro-ecology of the sample PA was 
identified from the woreda agricultural development office. 

Therefore, to assess the impact of irrigation farming on household' s food security, irrigator 
households were selected and compared with non-irrigator households, selected wi thin the 
same peasant association and from other Peasant Association with similar agro-ecology, 
where there is no irrigation intervention. For the purpose of thi s study, irrigator households 
refer to the group of households who are using the irrigation water for cash crop 
production or households who are considered the direct beneficiaries of the irrigation 
scheme. 

1.8.2 Methods of Data Collection 

To assess the contributions of small-scale irrigation and income diversification to 
household 's food security, primary data were gathered using selective participator rural 
appraisal techniques and household survey. Moreover, relevant literatures of previous 
works, both published and unpublished materials were used. Primary data was collected 
using focus group discussions, semi-structured interview wi th key-informants, household 
survey and direct observation of the researcher. 

1.8.2.1 Focus Group Discussion 

Focus group discussions were he ld on pre-determined topics to obtain community level 
information. Five focus group discussions were made with village representatives, women, 
model farmers , peasant association leaders (chair mans) as we ll as extension staff of 
DIRDP and local development agents found in the two Peasant Associations. 

1.8.2.2 Key-Informant Interview 

Semi-Structured interviews were made with key-informants such as direct beneficiaries of 
irrigation, project officers, developments agents, Kebeles and woreda administrators and 
zone, and district food security coordinators. Moreover, direct observation of the 
researcher was al so used as a means of acquiring primary data. 
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1.8.2.3 Observation 

Observation of visual aspects of the variable under study was also used to co llect primary 
data during the fi eld survey. 

1.8.2.4 Household survey 
Household survey involved the design and use of fo rmal questionnaire to generate the 
required information at the household level. The questionnaire is designed in such way that 
it could enable to capture detail information about household's food security cond ition 
from small-scale irrigation farming and income diversification. Once the questionnaire is 
finali zed considerable time were given to collect useful data. 

During the survey information about household level food avai labi lity and access to food 
(from own production, purchase from market, food transfer through other mechanisms); 
household 's total income were collected. To make data co llection easier, household 
income was divided in to fo ur categories based on source of income (income from sa le of 
cash crop, food grain income, income from livestock and livestock production and income 
from other sources. Moreover, constraints and fac tors affec ti ng household's income 
di versification and irrigation farming in the study area were gathered. 

This was done with the help of enumerators selected from development agents of MfM, 
local development agents, local teachers and others. Following their recruitment the 
enumerators were trained and familiari zed with the questionnaire through several exposure 
sessions. Pre-testing (pilot study) was conducted to pick-up problems not anticipated by the 
researcher in developing survey questiollnaire before the main survey is undertaken. Thus, 
any shortcomings identifi ed in the course of pre-testing were ironed out. 

1.8.2.5 Secondary Document Review 
Relevant literatures of prev ious works, both publi shed and unpubli shed materials were 
rev iewed. A number of insti tutions invo lved in integrated rural development and food 
security programs where contacted to collect information related to recent trends of food 
security of the household. The main sources of document in thi s aspect are organization 
like the ministry of agriculture, D1RDP, department of planning and economic 
deve lopment in northern shewa, regional, zonal, and district food security coord inators 
offi ces. In addition, di fferent li braries and Internet explorer were intensively used to co llect 
seconded data. 
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1.8.3 Sampling 

Prior to the selection of sample households, the sampling frame was obtained from the 

chairman of the two PAs. The population for the study is the entire population 

(households) li ves in the selected Farmers Associations. Once, the sampling frame was 

obtained, the population was stratifi ed in to two strata based on their access to irrigation 

farming. The two strata are irrigator and non-irrigator households. To overcome the gender 

sensiti vi ty of sampl ing, another classification was established based on sex of the 

household head (male headed household and female headed household). Representative 

households were selected using simple random sampling from each stratum to make the 

total households required for the questionnaire-based survey. 
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Summary of Sampling Procedures 

Derra woreda 
33 PAs 

TIIu-Godachafe 
HHs 1171 Bacho wajitu 

III-Is 809 

1 
Irrigator Hils Non-Irrigator Non-irrigator III Is 

230 HHs 941 .--- 809 

MaleHHs Female HHs MaleHHs Female I-1l1s 
765 176 671 138 

141-11-1s 
60 I-II-Is 61 HHs 54!' lIs II IlIls 

Vlale 
:gator HHs 140 Non-irrigator HHs 

115 Male IIHs 
25 Female I-If-Is 
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1.8.4 Data Analysis 

After the completion of the fieldwork data was organized for analysis. Both the qua litative 

and the quantitative data were analyzed. Quantitative data was entered in to computer after 

data was coded. Quantitative data was analyzed using simple stat istical package for social 

scientists (SPSS). 

In order to see the contri bution of irrigation and income diversification to household' s food 

security comparative analysis were made between irrigation and non-irrigation household 

in terms of their tota l income and food security status. The findings of the survey 

(quantitative data) were di scussed together with the qualitative information co llected using 

semi-structured interview with key- informants and from focus-group discussion. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Definitions and Conceptual Frameworks 

Whether viewed globally, within the nation, the state or in local communi ty food security 
is an essentia l universal dimension of household and personnel wellbeing (Bickle, et al. , 
2000). Food securi ty stands as a fundamental need basic to all human needs and the 
organization of social life. Access to necessary nutrients is fundamenta l not onl y to life but 
also to stable and enduring social order (Hopkins, 1986). The root of concerning with food 
security can be traced back to the world food cri ses of 1972-1974 and to the universal 
declaration of human right in 1974, which recognized the ri ght to food as core elements of 
adequate standards to li ving (UN, 1948). 

World Bank (1986) defined food security as "Access by all people at all times to enough 
food required for an active and healthy life". Many definitions of food security focus on 
fo ur core concepts; 'sufficiency ' (defined as the ki localories required for an acti ve and 
healthy life), ' access' to food (through production, purchase, exchange or gift), 'security' 
(defined as the balance between vulnerability, ri sk and insurance) and 'time' (which food 
security can be chronic, transi tory or cyc licall y (Maxwe ll and Smith, 1992). 

Food security is achieved "when all people at all times have physica l and economic access 
to sufficient, safe and nutritious food for a healthy and active life." Food security ex ists 
when the food system operates in such a way as to remove the fea r that there wi ll not be 
enough to eat. In particular, food security wi ll be achieved when the poor and vulnerable, 
particularly women and children and those livi ng in marginal areas, have secure access to 
the food they want (Maxwell , 1988). Thus, the highest state of food security requires not 
just secure and stable access to a suffi cient quantity of food but also access to food that is 
nutritionally of adequate quantity, culturall y acceptable, procured wi thout any loss of 
dignity and se lf-de termination, and consistent with the realization of the bas ic need 
(Maxwell , 1988). 
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Food security can be analyzed at the household , community, regional or national levels. 

Food security at the household level can be defined as the ability of the household to 

secure enough food to ensure adequate dietary intake for all its members. Household food 

insecurity can ex ist even where national food security ex ist. National food security crises is 

usuall y started by widespread losses of household food security, for example, following 

crop fai lure, logistical and di stribution failures are at the centre of national food security 

cri ses, as causes of inability to relieve household food insecurity even when there is 

sufficient food availab le in the country to do so (Hubbard, 1995). 

Food insecurity is the absence of food security and applies to wide ranges of phenomena, 

from famine to periodic hunger to uncertain food supply (Bickle et. aI. , 2000). Food 

insecurity can be chronic and transitory. Chronic food insecurity means that a household 

runs a continuall y hi gh ri sk of inability to meet the food needs of household members. It is 

a persistently inadequate diet caused by the continuall y inabi lity of households to acquire 

enough food needed for healthy and active life, either through market purchases or through 

own production (WB, 1986). 

In contrast, transitory food insecurity IS a temporary decl ine in household's access to 

needed food , due to factors such as instability in food prices, decline in product or 

incomes. Transitory food insecurity occurs, when a household faces a temporary decline in 

the security of entitl ement and the ri sk of failure to meet needs for short duration. In its 

worst form transitory food insecurity can result in famine, which represents the most 

severe form of temporary food insecurity manifesting itse lf in sudden co ll apse of food 

consumption and a dramatic increase in the incidence of diseases and death (Bickle et. ai. , 

2000). The persistence of inadequate diets, caused by the inability of household to acquire 

food resulted in chron ic food insecurity (i.e. chronic food insecurity is the continuous 

inabil ity of the household either to buy food or to produce enough food. 
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2.2 An Overview of Indicators Used to Assess Food Security 

An indicators used to assess food security has been changed over time due to greater 

understanding of the situations that lead to food insecurity. During the 1970s food security 

indicators have been measure of regional and nat ional food supply. This primary focus on 

food suppl y/ production as the major cause of food insecurity was given credence at 1974 

world food conferences (Davies et aI., 1991). In this case the primary concern is with the 

global and national food security defined in terms of level and reliability of aggregate food 

supp li es (Ibid, 199 1). 

As a result national and international food policies focused on ways of increasing food 

production at the global and national levels rather than on policies that focus on ensuring 

access to food at the household and individual levels. In fact, there has been an increasing 

trend in per capita food production at the global and national level, yet household level 

food insecurity that attains famine proportions paralleled with comfortable aggregate food 

availability 

Despite of an increase in global food production, significant portion of population of the 

world have been suffering from hunger and malnutrition. This is because of the fact that 

availability of food at the global level does not guarantee acquisition of food at national or 

household levels. Many countries that are food self-sufficient were found to be food 

insecure at lower unit of analyses due to lack of efficient food system or due to lack of the 

capacity to rai se food entitlement. Borton and Shoham (1991) reali zed that food insecurity 

occurs, in situations where food was available but are not access ible because of an erosion 

of people's entitlement fai lure (Borton and Shoham, 1991). 

In 1980s, there was a shift in the level of anal ysis of food security fro m the primary 

concern in 1970s with global and national food supplies to a focus on individual and 

household food security with emphasis on access, entitlement and vulnerability (Sen, 

1981 ). According to Sen (1981) entitlement involves how much food household actuall y 

have access to from the ir own production, income, gathering of wi ld frui ts, community 

support assets and migration. Moreover, food Entitlement of the household may be based 

on their capacity to exchange labo r for wage or payment in kinds or their abi lity to call on 

fam ilial and kin food sharing arrangements (Sen, 198 1). The wake of thi s paradigm shift 
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ari sen needs more on clarifi cation of the concept of vulnerability. Chamber (1989) defined 

vulnerability as defense lessness, insecure exposure to ri sk, shocks and stress and difficulty 

the coping with them. Borton and Shoham ( 199 1) defined vulnerability to food security as 

"An aggregate measure for a given population or reg ion of the ri sk of exposure to different 

types of shocks or di sasters events and the households ability to cope up with these 

events". 

Hence, in 1983, FAO expanded the concept of food security to incl ude securing access by 

vulnerable people to stable supplies, impaling that attention should be balanced between 

the demand and supply side of the food security equation. FAOs 1983 defi nitions of food 

security are "Ensuring that all people at all times have both phys ical and economic access 

to the basic food that they need" (FAO, 1983). As result, academic and policy focus started 

to shift towards micro-l evel issues affecting food security of individuals, households, and 

communities . Amartya sen's 'entitlement approach' set theoretical basis for this paradigm 

shift. The ' entitlement approach' and later works that build on it focus on the access of 

household to food through own production, income, gathering of wild foods, community 

support (claims), assets and migrations (Sen, 198 1). 

Hence, during the 1980s due to the growing incidence of hunger, famine, and malnutrition 

in many parts of the third world, the concept of food security was redefined in such away 

that the unit of analyses shifted from national and global leve ls to household and indi vidual 

levels. It was also made to focus on food availability as we ll as on access to food. 

[n earl y 1980s, the argument on 'access ' was a turning point to the progress of the concept 

and assessment of food insecurity. The concept was developed and improved through time 

because of increasing development in modern economic relationships, which has caused 

significant changes and new paths in the systems of food acquis ition. As indicated above, 

patti cularl y, the theory of 'entitl ement ' has given an impetus to the development of the 

concept of ' access' drawing more attention to ' food entitl ement' than to food availability. 

[n thi s approach, hunger and famine are the results of failure in specific socio-economic 

groups in the society to obtain adequate food by legitimate economic ways . This means, 

lack of phys ical, human, or social resources causes people ' s access to food to fall below 

their subsistence needs. 
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The new parad igm of food security stresses that victims of food in security are not passive 
agents. They adopt a variety of behavioral responses to minimize the ri sk of food 
insecurity and its negati ve implication current and future household welfare. Thi s 
responses or coping strategies include a wide range of modifications to production, 
consumption, and saving behavior of households induced by the desire to maintain a 
relatively smooth stream of food consumption. Coping strategies involve a vari ety of 
mechanisms that minimize risk ex-ante as well as mechanisms that minimize adverse 
effects of entitlement failure on future productive capacity and current levels of nutrit ion 
(Maxwell , 1989). 

2.2.1 Types of Food Insecurity Indicators 

Household food security can be del ineating by using process indicators that refl ect both 
food supply and access to food and outcome indicato rs, which serve as proxies for food 
consumption. Process indica/aI's are one of the food security indicators that deal with 
facto rs that play a ro le in limiting or facilitating food availabili ty and options that 
households have for food access. A household stab le access to food will be determined by 
its means of procuring food (produced, purchased, gathered, transferred) and the social 
mechanisms that butter households from peri odic shocks (Borton & Shoha111 , 1992). 

Food availability and the options household have for food access can be li mited by a 
number of factors. These include inputs and agri cul tural production (metro logical data) 
ecological data market infrastructures and exposure to regional confli cts or its 
consequences (influx of refugees), access to common property resources and reli ance on 
wi ld food are very important (Frankenberger, 1988). 

Outcome Indicators are usuall y proxies for adequate food consumption. [t measures 
nutritional status in addition to food. Outcome indicators can be grou ped in to direct and 
indirect indicators. Direct indicators of food consum ption include those that are closest to 
actual food consum ption rather than marketing channels in fo rmation or medical status 
(Ibid, 1988). 
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Direct ind ictors include households budget and consumption survey (i.e. the money spent 

on food by individual or households), household perception of food securi ty (i.e. extent of 

self- provisioning). It is number of months of self-provi sioning as perceived by the 

household through household production and rece ipts in kind e ither fro m labor transactions 

or claims (Frenkenberger, 1988). Food frequency assessments which invo lves the 

co llection of minimum amounts of food consumption data ; information on food items 

which are aggregated by food groups, aski ng fo r frequency o f food items rather than the 

quantity of consumption (O'Brien & Place, 1988). 

Indirect Ind icators are used when di rect indicators are ei ther unava ilab le or too costly in 

terms of time and cost. Indirect indicators of household food consumption include storage 

estimate (estimates of food in storage during critical times of the year) can give some 

indication of a household food security status, in households that produce much of thei r 

own food. 

In addition nutritional status assessments, which involve meaSUrIng the preva lence of 

malnutrition in a population by measuring the nutritional status of random sample of 

children under fi ve, we ight for age and height for age, are widely used in nutrition 

surveillance programs. Nutritional status has been one of thc most popular indictors for 

household food security. However, it was criticized on the bas is that nutritional status is a 

resul t of several facto rs in addition food consumption ; it does not always correlate with 

food avai lability and access. Factors such as health status (disease prevalence), sanitation, 

mother care, and level of activity of individual , can influence nutritiona l status (O'B ri en, 

place & Frankenberger, 1988). Secure access to enough food to meet househo ld food need 

is a necessary but not sufficient condition for good nutritional status (ibid , 1988). 

Moreover, they are often late indicators of a food crisis (Borton & York, 1987); there is a 

time lag between food shortage and changes in body size and consum ption (Galvin , 1988). 
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2.2.2 Selection of Food Security Indicators 

Indicators of food security are selected for a specific purpose, to eva luate the success of 

development interventions, monitoring system or to deve lop a I-IFS strategy for the 

country. The criteria used include resources availability, refe\!{/I/ce & accuracy and 

time/bless. 

The selection of food security indicators and methods of analys is are based on avai labil ity 

of resources such as financial , human, institutional , and infrastructural resources. 

Ava ilability of these resources determines the types of indicators used in assessing food 

security and analysis. Methods used to co llect data depend on what is feasible given 

existing resources as well as what is desirable (Frankenberger, 1988, Davies et al. 1991 ). 

Relevance of food security indicators is enhanced, when indicators are selected based on a 

good understanding of the local conditions leading to the food insecure situation (Davies et 

aI. , 199 1). This is because appropriate indicators will be sensitive to changing conditions 

of stress for households in a given area. Thus, development of food location specific food 

crises indicators may hold to determine the most appropriate indicators for a community or 

regions (Ibid , 1991). 

Accuracy refers to how the defined vari ables are close to food intake of the household. 

The collection of accurate data may seri ously limited by access to resources such as 

financial, human, institutional and infrastructural resources. As chamber ( 1990) describe 

food security monitoring systems should not try to fi ned out more than needed and should 

not needed to measure accurately more than practica l purpose (Chamber, 1990). 

Finally, timeliness refers to predicting food shortage, changes to entitlement and the 

response to the changes in household 's entitlement. Currently, two techniques are used to 

enhance timeliness. These are ri sk Vulnerability maps that are used to identify the areas 

and groups of the population that are most vulnerable to food insecure and contingency 

plans which involve formulating a set of actions that are closely tied to pre-deter mined 

warning strategies derived formal locally based food security monitoring system 

(Buchanan, Smith et aI. , 1991 ). 
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2.3 The Concept of Income Diversification 

Income diversification involves add ing income-generating activities at the farm- household 

level, includi ng li vestock, local non-fa rm acti vities, and off-farm pursuits undertaken by 

farm households (Barrett et a!. , 200 1). Divers ification of income sources, assets, and 

occupations is the norm for ind ividuals or households in differen t economies. 

Households in Sub-Saharan Africa whose li velihood heavily depends on agricu lture and 

related activities are no exceptions to this phenomenon. Engaging in multiply acti vities is 

an important way that helps to reduce ri sks and uncertainty. In rural areas of developing 

countries, the need for income diversification is also growing overtime and now accounts 

for considerable share of household income (Reardon, et a!. , 1998). 

Diversification of food and income sources (in cash and kind, farm and non-fa rm) is 

considered one of the main "buffers" househo lds can develop against risk in agrari an 

environment. It is vital to any understanding of household coping and survival strategies 

and ultimately to the effecti ve design of food security strategies that the relati vely 

importance of different income sources, the characteri stics of these income sources . .. etc 

and the response of indi viduals and households to these characteristicall y (Ibid , 1997). 

In developing countries, fe w households derive the bulk of their income from a single 

source. The li terature on livelihood sustainabi lity under conditions of economic uncertainty 

concludes that most households avoid an extended period of dependence on only one or 

two sources of income (Bryceson, 1999). Ev idence abo und which suggests that income 

diversification is a key way of ex-ante risk management or ex-post coping with shocks 

(Rosenzweig & Binswanger, 1993). 

Tn most parts of the Ethiopia, farming is the most import sources of acti vi ty for the 

majority of the rural households. Most Ethiopians are 'sub-subsistence farmers' who have 

been forced to di versify into off-fa rm incomes to bridge their annua l consumption gap, 

while some are effectively landless and depend entirely on non-agricul tura l sources of food 

and income, including food aid. The typical rural li velihood strategy combines crop and 

livestock agricu lture, off-farm income-generating acti vities (dai ly labor, petty-trad ing, and 

seasonal migration) and dependence on food aid , mostly deli vered with a wo rk 

requirement (Devereux, 2000). 
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The main prob lem with available off-farm economic acti vi ti es, apart fro m their low returns 

is that most are directl y or indirectly affected by rainfall , which limits their ri sk-spreading 

potential. In areas where farming is unable to generate viable li velihoods, and this Call110t 

be so lved thJOugh land redistribution or intensification , the so lution is not to focus policy 

attention on agriculture, but to promote non-covariate non-agricultural liveli hood options 

(Ibid, 2000) . 

Off-farm employment opportunities in rural Ethiopia are limited in both availabi lity and 

income-generating potential. On ly 44% of rural househo lds surveyed by the Ministry of 

Labor in 1996 reported any non-agricu ltural sources of income, and these contributed only 

10% to househo ld income (Befekadu & Berhanu, 2000). 

Another survey in Hararghe region confirmed that off-farm activities generated only petty­

incomes: women collect and sell firewood and forage, men, women seek irregular low-paid 

work as farm laborers, and some men migrate seasonally. Household survey in Amhara 

region indicate that only 25% of households had one or more members migrate during the 

dry season in search of wo rk , most ly to nearby rural! urban areas. One in three migrants 

had difficulty securing employment, while half brought back no food or income for their 

families (FSCO, 1999). 

2.3.1 Measuring Income Diversification 

Measures of diversification so far mostly available for rural areas have focused mainly on 

estimation of non-farm income share in the tota l househo ld income (B lock and Webb 

200 I ; Barrett and Webb 200 I ; Lanjouw et al. 200 I). The assumption is that higher share of 

off-farm income amount to higher income share di versification and less vul nerabi lity to 

weather related shocks, the major risk factors in rural areas where agriculture is the 

mainstay of li vel ihood. 

However, Lire Ersado (2006) developed a richer measure of income diversification based 

on a more disaggregated classification of income sources beyond the s imple farm and non­

farm categorization. He developed a diversification measure based on the relative 

contri bution of income source-earner combination to the total income of a given 

household. 
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The rationale to incorporate number of sources of income is based on the idea that 

households' desire to pursue more than one source of income may arise from the concerns 

to ri sk emanating, for instance, from macroeconomic policies that may result in job losses 

due to shrinking of the public sector employment. Moreover, different sources of income 

show varyi ng degree of liquidity and vulnerability to ri sk. The same amo unt of non-farm 

income fro m a single source and multiple sources will have different implicat ion for 

households ri sk management. Likewise, households may prefer to depend on more than 

one income earner to manage id iosyncratic risks such as sickness of a gainfull y employed 

family member. A d iversification measure based on the number of sources of income­

earner combination address some of the short coming inherited in non-farm income share 

in the total income of the households. Thus, he developed a diversi fication measure based 

on the relative contribution of income sources-earner combination to the tota l household 

income. For the purpose of thi s study the num ber of household' s sources of income is used 

to determine the diversi fication status of households. 

2.4 Irrigation Potential and Utilization in Ethiopia 

There have been different estimates of the irrigation potential of the country, and the figure 

vari es ac ross literature. One of the earliest estimations was made by the World Bank 

(1973), which suggested a fi gure of between 1.0 and 1.5 million hectares. However, 

According to the Ministry of Agriculture (1986), the total irrigable land in the country 

measures 2.3 million hectares . The International Fund for Agricultural Development 

(IFAD, 1987), on the other hand, gives a figure of2.8 million hectares, while the Offi ce of 

the Nat ional Committee for Central Planning's 1990 figure, which is based on WRDA's 

estimations, is 2.7 million hectares. However, considering availability of water and land 

resources, technology, and economics, the irrigation potential of Ethiopia is estimated to be 

about 2.7 million ha. Based on the 2002 data from the Ministry of Water Resource 

Development, the irrigation potentia l; of the country is summari zed in tab le 2. 1 below 
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Table 2.1: SUiface waler resources by basins 

Major Rivers Volume of water (Billion Potential irrigable area 
3 Year 

Tekeze 8.20 200,000 
Abay 54.84 1,700,000 

Baro -Akobo 23.24 1,050,000 
Omo-Gibe 16.60 248,000 

Ganel-Dawa 5.88 423 ,000 
Rift-Valley 5.63 50,000 

Wabie Sheb lle 3.16 355,000 
Awash 4.60 184,000 

Source: Ministry of Water Resources, 2002 

In spite of the immense water resource of the country, Ethiopia is one of the least irrigation 

water using countries in the world. According to the Ethiopia's office of the national 

committee for central planning (Oessa legn, 1999), the total irrigation potential of the 

country in early 1990s was estimated to be 2.7 million hectares. However, according to the 

MoA report of 1993, the total coverage of irrigation in the country was only 168,000 

hectares, wh ich is less than six percent of the country's irrigation potentia l. These include 

79,000 hectares of land irrigated by small-scale irrigation , wh ich accounts for about 47% 

of the total irrigation coverage of the country (Dessa legn 1999, ci ted in Fuad, 2000). 

In comparison with other African countries irrigation development in the country IS 

limited; less than 6 percent of the country's irri gable land is now under irrigation. In 

contrast, according to FAO data (1987), the three countries in sub-saharan Africa with the 

largest irrigation are Sudan (2.2 million ha), Madagascar ( 1.00 m) and Nigeri a (0.9 m). In 

the Sudan, 14 percent of the country's cropped land is under irrigation, while in 

Madagascar, the fi gure is 32 percent. In contrast, almost all the cropped land in Egypt is 

under irrigation. For comparison, irrigation in Ethiopia covers less than two percent of the 

country's cropped land . Assuming that all the irrigated land is utilised to produce food 

crops (which in actual fact is not the case as the many of the larger schemes were dedicated 

to industrial crops), the contribution of irrigation to the production of food cannot exceed 

two percent (FAO, 1987). 
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2.4. Classification of Irrigation in Ethiopia 

According to the Ethiopian classification irrigation schemes have been classi fied into tlu'ee 

categories, depending on their size, operation and management. These are: Large-scale, 

Medium scale and small-scale scheme (Dessalegn, 1999). Large-scale is irrigation 

scheme used to irrigate 3000 hectares of land. Such irrigation is constructed by di ffe rent 

government water development authorities mainly for the benefit of state farms 

(Dessalegn, 1999). Medium scale irrigation scheme is scheme used to irrigate 200-3000 

hectares of land. Head works, main and secondary canals constructed by WRDA, and 

tertiary and farm canals by IDD, Managed by State Farms and other para-statal enterprises. 

Small-Scale irrigation is scheme used to irrigate up to 200 hectares of land owned mainly 

by peasants organized in to community groups or users association or individual basis. It is 

mainly constructed for the benefit of peasants organised in producers' co-operatives (Ibid , 

1999). 

Small-scale irrigation can be defined as irrigation, usually on small plots , in which small 

fanners have the controlling influence, using a level of technology, which they can operate 

and maintain effectively. Small-scale irrigation is, therefore, fanner-managed: fanne rs 

must be invo lved in the design process and, in particular, with deci sions about boundaries, 

the layout of the canals, and the position of outlets and bridges. Although some small­

scale irrigation systems serve an individual farm household , most serve a group of farmers, 

typicall y comprising between 5 and 50 households. 

Several studies have indicated that large and medium scale schemes have often been used 

for large-sca le commercial crop production run by govermnent enterprises in general , have 

not been successful in alleviating the problem of food insecurity in many African countries 

including Ethiopia. Such schemes have had an adverse effect on food security and have 

demonstrated environmental damages including the displacement of people and livestock 

(Fuad, 2001). On the contrary, the development of small-sca le irrigation schemes provide 

farmers with a less drought-affected , additional income sources in the form of food and has 

obvious advantages for food security (Braun, Puetz and Webb, 1989). 
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In Ethiopia the deve lopment of small-sca le irrigation can help peasant agricul ture in 

drought prone areas detach fro l11 regular food aid and get firmly on its feet. It can help 

vulnerable peasants in their quest for production increase and reduce dependency on food 

aid, which may result in disincentives for local food prod uct ion, if not properly targeted 

(Dessalegn, 1999). 

According to F AO ( 1986) stud y, small and indigenous irrigation schemes are the dominant 

form of irri gation in much of Sub-Saharan Africa. Out of the 34 countries with substantial 

irrigat ion programmes, small-scale irrigation covers over 74 percent of the total irrigated 

land in 17 of them (FAO, 1986). Water resource development programmes in Afri ca have 

not given sufficient attention to small-scale and peasant based irrigation experiences and 

technologies. 

According to data available at the moment, small-scale and traditional irrigation serves 

almost half of the irrigated area Ethiopia. It is thus; clear that small -sca le irrigation is 

widespread and has a vital role to alleviate problems of household food insecurity, because 

small-scale irrigat ion schemes are less costly in the fullest sense of the term. Moreover, 

there is general agreement that the success of small-scale systems is also due to the fact 

that they are selfmanaged and dedicated to the felt needs of local communities (NWRD, 

2002). 

According data obtained frol11 regional bureau of agri cultura l and natural resource 

departments (2004), the majority of irrigated land was covered by small irrigation. The 

actual irrigated area by traditional and modern small-scale irrigation schemes by regions 

are summarized in table 2.2 below. 
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Table 2.2: Actual Irrigated Area by Regions (I'raditional and Modern Small Scale 
irrigation Schemes 

Irrigated Area Traditional and Modern 

Regions Traditional Schemes Small Scale Irrigation Total (hectares) 

(hectares) Schemes (hectares) 

Oromiya 56,807 17,690 74,497 
Amhara 8,07 10 7410 88,120 
SNNPR 2,000 11,577 13,577 
Yigray 2,607 11 ,270 12,607 
Afar 2,440 - 2,440 

Somali 8,200 1,800 10,000 
Gambella 46 70 116 

Benishangul 
400 200 1,696 

Gumuz 
Harari 812 125 937 

Dire Dewa 640 1,056 15,000 
Addis Abba 352 - 352 

Total 155,014 51,198 205,842 

Sources: Regional Bureau of Agri cul tural and Natural Resource Department of Respective 

Regions, 2004 

2.6 Irrigation Development and Income Diversification as Strategy to Alleviate the 

Problem of Food] nsecurity 

In many parts of Africa, empirical evidences suggest that the major threats to food securi ty 

are more related to low and unstable incomes and unemployment than to food production 

defi cit (Hay, 1988, cited in Salih, 1994). The alternati ve policy option is to improve food 

entitlement through direct household's income diversification to protect the entitlement of 

vulnerable groups (Sen, 1989). Such income generating resources (used not only as 

immediate relief, but also as risk spreading potential) will enable the benefi ciaries to 

acqui re the inputs (food, clothing, etc), which in turn create the desired funct ioning of life 

such as living heal thy and acti ve life. 

The need fo r di versification has not often been adequately stressed as outlining possible 

solutions to the food insecuri ty problem in Africa. Histori ca l ex peri ence of many countries 

in the region tend to be severely underest imated d iversificat ion withi n the agricultural 

sector (between food crops and cash crops, or crops and li vestock), combination of 

agricu ltural and non- agri cultural acti vities (crafts, weaving, petty-trade) within the rural 
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sector and the use of extensive links between different rural regions and between rural and 
urban areas, through wage employment and remittances. Flex ibil ity in the househo ld 's 
basic livelihood pattern promotes the income of the household, thus, spreading risk 
management potentia l of the household. 

Nowadays, the need fo r irrigat ion development, in drought prone countries, where rainfa ll 
is insufficient or unreli able and rain-fed agriculture cannot full y support food production, 
as a strategy to sustain agricultural production to ensure sustained food security is well 
understood. In such countries erratic rainfall is a key constraint on further increase in 
agricu ltural production and improves food self-sufficiency. This situation forced many 
national and international development planners to re-examine the agricultural policy and 
strongly attracted to irrigation development as a means of improving future food 
production and alleviating the problem of food insecurity (Dessalegn, 1999). 

As indicated in [FAD ( 1985), development of small-scale irrigation would stabili ze 
agricultural production and enhance food supply even in years with inadeq uate rainfall and 
increase the overall level of crop production in years with normal ra in fal l. Elahi (1988) 
argued that fo r countries with arid and semi-arid climates the lack of uncerta inty about 
rainfall along with ri sing demographic pressure on cultivated land would strongly be 
pointed out to irrigation as a prime candidate to support future food strategies in medium 
and long term (Elahi, 198 8). Irrigation farmin g plays great roles in enhancing agricultural 
production and productivity. Increased agricultural productivity is a key to reducing 
poverty and food insecurity. 

Irrigation is one of the bas ic agri cultural inputs for intensification and diversification of 
agricultural activities and to enhance agricu ltural production and product ivity. In thi s 
context it is assumed that the high yields obtained in irrigat ion coupled with other benefi ts 
such as increased incomes and asset owned and income earned from di versified sources 
enhance food availability and access to food, thus, will assure households food security at 
the household level. 
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In its recently finalized water sector development program, the Ethiopian government 

gives due attentions to irrigation development as strategy to achieve national and 

households' food security. Expansion of irrigation farmi ng through "Rainwater 

harvesting" is taken as one of the possible solutions to cope up with the challenges of 

drought and food insecurity. At present irrigation development has been received a wider 

acceptance by government, international organizations and NGOs. 

It is over spi ll ed in the literature that, Ethiopia cannot hope to meet its large food deficits 

through rain- fed production alone. In cognizant of thi s fact, the government has already 

taken ini tiatives towards developing irrigation schemes of various scales. The max imum 

area quoted to be currently under irrigation is estimated at about 5% of the potenti al, 

accounting for merely 3% of the country's total food crop production. In the short-term, 

however, the irrigation development program gives emphasis to the development of small­

scale irrigation in which capacity build ing in the stud y, design, and implementation of 

irrigation projects take the forefronts. 

The argument fo r the development of irrigation as strategy to ensure food security can be 

seen from three different di mensions. Agricultural intensification, expansion and 

maximizing production with double or multiplc cropping can enhallce food availabi lity. 

Taki ng advantages of modern technologies and high yielding crop vari eti es intensified 

agricultural practices, especially in areas where arable land is a scarce, enable irrigators to 

produces more food crops. Household food availability also can be enhanced through 

agricultural outputs diversification; irrigation help to diversify product types; which can be 

sought as a strategy fo r coping with food insecurity problems. 

Irrigation enables producers to grow different crops, which can ll1crease varieties 111 

household 's food availab ility. Moreover, product diversification reduces ri sk aga inst a 

number of calamities such as flood , drought, and crop failure . Expansion and 

diversification are systems by which irr igation enhances number of harvesti ng times 

(multiply harvest) within a year and enable the use of unused farm lands for production of 

food and cash crops to enhance household food security (FAO, 2000). 
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Another dimension to advantage of irrigation is that it HHs access to food. Access can be 

maintained by increas ing income of the producers thro ugh diversifying sources of income 

from cash crops, employment generation, and petty-trade by providi ng appropriate cred its 

and market fac ilities & improve livestock productivity through production of animal 

forage. Diversified sources of income in turn increase purchas ing power to procure food 

from market. Irri gation can also hel p producers to grow different crops, which in turn 

increase varieties in households' food preparation (ibid, 2000). 

2.7 An Ove."view of the Ethiopian Current Food Security Strategy 

Food avai labil ity (supply) and access to food (demand) are the two major pillars of 

household food security. The current Ethiopian food security strategy ( 1996) is designed to 

address both the supply and the demand sides of the food equation: avai labi lity and 

entitlement, respecti vely withi n the framework of the national agri cultural and rura l 

development strategies. This could be affected from the perspecti ve of ensuring both food 

security at national and household levels taki ng into consideration the diverse nature of the 

country's agro-ecology. The new strategy is mainly targeted at the chronicall y food 

insecure moisture deficit and pastoral areas. It is characterized by a clear foc us on 

environmental rehabilitati on as a measurc to reverse the current trend in land degradation, 

wh ich adversely affects food production through deleting so il fe rtili ty. 

At the same time, the foc us on biologica l measures as a source of income generation for 

food insecure households marks a departure from the former strategy, water harvesti ng and 

the introduction of high va lue crops, livestock and agro-forestry have been new elements in 

the current strategy. The currently strategy adopted to ensure food security developed on 

three pillars: increasing food avai lability through do mesti c (own) production, ensunng 

access to food fo r food defi cit household's and strengthening emergency response 

capabilities. 

Incl"easing domestic pl"oduction (supply side actions): Domesti c prod uction is the di rect 

consumption fo r food. The surplus is so ld to the non-framing and even to the farming 

community. This implies that increas ing the production and producti vity of food in a 

sustainable manner could address the problem of food sho rtages in Eth iopia. For food 
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IIlsecure areas production based entitlement of food will be encouraged through 

augmenting the supply increases to be obtained from both crop and livestock production. 

In thi s regard, utmost attention is to be given to increas ing agri cultural production in a ll 

agro-eco logica l zones of the country. To thi s end , the agri cul tural extension program is 

being re-oriented to the speci fi c problems of moisture de fec t, moisture adeq uate and 

pastoral areas . The government will al so continue promoting irrigation schemes to create a 

condition for year-round product ion activities and diversifying much higher value added 

enterpri ses in moisture adequate areas. Researching and suppl ying appropriate crop and 

li vestock production technologies and inputs fo r moi sture deficit areas; short cycled 

li vestock such as poultry, sheep and goats as well as development of drought tolerant, short 

cycle and relatively high yielding varieties that fit to the farmers ' requirements, will be 

priority. Another area of intervention for dealing with problems of moisture defi cit food 

insecure and degraded areas in effecting resettlement in suitab le and unculti vated areas 

voluntarily with in each regional state. 

E nsuring access to food (demand side): Food insecure farming households as well as the 

non-farm ing community gets some and/or all of their food from the market. The farmers 

need it to supplemcnt own production while the later lise it as the onl y source. To purchase 

food from the market, households need suffic ient income that can cover at least their 

min imum food and non-food requirements. However, many households in the drought 

prone and moisture defi cit as well as urban areas lack sufficient income to meet their basic 

need. The current food security strategy has indicated food security measures aimed at 

addressing demand side problems within the framework of the rural development poli ces 

and strateg ies. The proposed demand side measures are: micro and small sca le enterprises 

development improving the food marketing system, supplementary employment and 

income generating schemes, targeted programs, and credit services provision. In add ition 

to theses, a number of nutrition and heal th intervention as we ll as improving earl y warning 

systems and emergency capabilities have been proposed in the new food security strategy. 
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2.8 Empirical Literahll'es 

Many studies in rural Africa found pos itive association between non-farm income 

diversification and household welfare. Readon et al. ( 1998) made an extensive analysis of 

household surveys from 1970s tlu'ough the 1990s, and found an average non-farm income, 

share of 42% in Africa, followed by 40% in Latin Ameri ca and 32% in Asia. Reardon 's 

rev iew of 25 case studies (1997) indicates that non-farm income ranges from 22 to 93% of 

total income with a simple average share of 45%. 

Kinsey et al. ( 1998) examine 400 resettl ed households in rural Zimbabwe over a 13-year 

peri od and found that income diversification is a coping strategy used during times of 

drought, but that the income sources that can be tapped are likely to be low return activities 

such as day jobs or agricultural piecework. Haggb lade et al. (1989) found that 15 to 65% 

of agricultural farmers have non-farm activities as a secondary employment. This implies 

that the agri cultural sector is the main provider of labor resources and that non-farm 

income share can play an important role in income generation. 

Studies in Latin America also confirm the significance of income diversi fication on 

household's total income. For instance, in Colombia, off-farm employment contributes a 

sign ificant share (45%) to huusehuld income, but the importance of off-farm income and 

returns to household labor vary over the income distribution (Deininger and Olinto, 2001). 

In Peruvian rural areas, 51 % of the net income of rural households comes from these off­

farm activities (Escobal, 200 I). In Honduras, income from non-farm wage and self­

employment represents 16-25% of farm household income and is especially important for 

middle and higher income strata (Ruben and van den Berg, 200 I). Related studies in Latin 

Ameri ca also demonstrate similar results (Yunez-Naude & Taylor, 200 I ). 

Reardon (1997) shows shares of non-farm income in total rural household income for 27 

case studies in Africa. That review provides some surpri sing departures from traditional 

images of non- farm act ivities of rural households in Africa. The find ing shows that (I) the 

average share of non-farm income is high, around 45 percent. (2) Non-fa rm wage labor 

income commonly, if modestly, exceeds se lf-employment income (3) Non-farm earnings 

are typically substantiall y greater than either agricu ltural wage empl oyment earnings or 

migration earnings outside of southern Africa. 
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The effects of income di versification on household's food security also show signifi cance 

of di versification. A case stud y from Burkina Faso before and afte r the 1984 drought 

illustrates the typica l effects of income di versificat ion on households food securi ty: 

households with greater income di versification were able to buy food and weather the 

effects of the drought tended to have higher overall incomes than those who were not able 

to supplement the ir farm incomes with rural non-farm incomes (Reardon and Mallon, 

1989). Moreover, non-farm income is often a maj or source of sav ings for farm households 

in poor areas, which are then used for food purchase in difficult times (Reardon & 

Mercado- Peters, 1993). 

In Ethiopia empirica l studies on income di versification and its impacts on household 's 

income and food security is limited. Only a few studies specifica ll y deal with the 

significance of off-farm acti vities are avail able. The avail able studies are either regional or 

focus on drought periods. Carswe ll (2002), Using data from the southern part of the 

country, shows the role that women play in income diversification and the particular 

importance of the contribution of di versification activities to cash incomes for poorer 

households. 

Dercon and Krishnan (1996) ana lyze the different income portfolios of househo lds using 

survey data from rural Ethiopia and rural Tanzania. The results o f their study contend that 

the di fferent portfo lios held by households cannot be explained by their behavior towards 

ri sk; it is better explained by di fferences in ability, location, and in access to credit (Dercon 

and Kri slman, 1996). 

Us ing survey data from the northern part of the country, Woldenhanna and Oskam (200 I) 

argue that fa rm incomes and off- farm incomes are substitutes. They di vided the off-farm 

employment into off-farm wage employment and off- fa rm self employment and arrive at 

the finding that farm households di versify their income sources into o ff-fa rm wage 

employment motivated by low farm income and availability of surplus family labor, 

whereas they enter into off-farm self employment to earn an attracti ve return 

(Wo ldenhanna and Oskam, 200 I). 
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Block and Webb (200 1) address the issue of the dynamics of livelihood diversificati on in 
Ethiopia. Their study uses the ratio of per capi ta income derived from crops to the sum of 
all other incomes as an indicator of li velihood diversification for the years 1989 and 1994. 
Thei r study focuses only on drought-prone areas during the survey years. They fou nd that 
wea lthier households tend to have more diversified income streams; households wi th a 
greater concentration of assets were more li kely to fall in thei r relative outcome ranking (as 
were female-headed households) ; and, initially less diversified households subsequently 
reali zed greater gains in income diversification (Block and Webb, 200 I). 

Adugna Lemi conducts recent study on income diversification in Ethiopia in 2006. I-li s 
study investi gates the demographic and economic determinants of the dynamics of income 
diversification using 1994 and 1997 harvest year's survey data co lleted from rural 
Ethiopia ... The study result shows that farm families who have initiall y di versified to more 
off-farm activities subsequentl y realized less income diversification. Families with more 
initial crop production from slack harvest season subsequently rea li zed greater income 
from off-farm activities in 1997(Adugna Lemi, 2006). 

In some African and As ian countries empirical studies general ly show that beneficiaries of 
irrigation have been in a better position in terms of socio- economi c status (food, income, 
nutritional status and standards of li ving than their non-irrigators counterparts). One of 
these studies was conducted in India by Sing and Misread ( 1960) on Sarda Canal Irrigato rs 
in comparison with non-irrigating villages and made the following observation: gross farm 
per acre on the whole is higher in irrigated village than the non-irrigated ones. The crop 
produced from the total farm out put is higher in the irrigator's households than the non­
irrigators mainly due to the cropping pattern under irrigation incorporate cash crops. Total 
inputs per acre are higher in the irrigation than the non-irrigation areas. Payment to outside 
farm labor is higher in the irrigated area than the outside. The above study clearly shows 
the benefits from irrigation deve lopment in terms of improved crop producti vity income 
earned; input uses and employment creation to the community and give better chance to 
ensure households food security. 
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The socio-economic impact of small-scale irrigation in Zimbabwe on !-lama Maviare, 
Hyoyou and Nyaitenga irrigation schemes produce the same result. FAO (1997) reported 
the result as follows: Farmer's income from irrigated agriculture is significantly higher 
than incomes from dry land farmers. The report also indicated that leve ls of inputs in terms 
of quantity are higher in irrigation schemes than in dry land areas, suggesting that there is 
more intensive crop production in irrigation schemes than in dry land agricultures." 

Another research outputs by (webb, 199 1) on the socio-econom ic impact of irrigation 
schemes in Gambia in the Chakunda Villages gave the fo llowing benefits of irrigation, as 
reported in FAO, 2000). Irri gation increased household income that was translated in to 
increased expendi tu re investment, construction, and invo lvement in trade: Increase 
agricultural productivity which in turn increase income of the people engaged in it and 
there by ellhance purchasing power; thus it secure access to marketable food items; Create 
backward and forward linkages; traders were repeated ly coming to purchase produce (rice) 
and inurn sell cloths, jewelry, and other consumer items. Merchants brought seeds and 
other agricultural inputs to irrigators during planting seasons. At the village level, 
irrigat ion increase material wea lth in the form of construction of a large mosque built 
tlu'ough farmers ' donations and an improvement of other village social services like 
educati on roads clinic. At the household level increased with could be seen in corrugated 
metal noting built in the vi ll age." 

In case of our country, empirical studies on the socio- economic impact of smal l-scale 
irri gation development are very limi ted. The only practical observation was undertaken on 
small-scale irrigation found in central Ethiopia and household food security by Fuad Adem 
(200 1). !-lis study focus on the way irrigated vegetable increase household income and how 
the households utilize that income. The findi ngs of thi s study highl ights the positive effects 
of that irrigated vegetable farming as cash crop production brings to agricultural 
production in the area. Cash cropping has enabled many households to diversify their 
sources of income and generate more income. It enabled the target households to feed 
themselves tlu'ough out the year but also to invest on agricultural production in order to 
make efficient use of their land and li vestock resources (Fuad, 200 I). 
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CHAPTER THREE 

General Background of the Study Area 

3.1 Physical Features of Dena Woreda 

3.1.1 Location and Area 

Derra Woreda is located in north shewa administrati ve zone of Oromia regional state. It is 

one of the twelve di stricts found in north shewa zone. Its geographical locat ion is in the 

northern part of the zone approxi mately between 10°02' to 10°24 ' North latitude and 38°26 

to 38°55' East longitude. The woreda has north to south di stance of about 4 1 ktns and east 

to west distance of about 54 kms indicating compactness of the district. 

Derra woreda has a common boundary with Warra Jarso and Hidhabu Abote di stricts in 

the south and southwest. It also has boundary with Amhara regional state in the northwest, 

northeast and southeast of its landmass (SERA, 2003). The admini strative capital town of 

the woreda is Gundo meskel , situated at a distance of about 220 kms from Addis Ababa 

and about 110 kms fro m the zonal capita l, Fiche, through Ejere and 255 kms through 

Merehabite, Addis Alem town. 

According to the report from the north shewa plann ing and economIc development 

department office, Derra woreda is one of the largest di stricts found in north shewa 

administrative zone, covering about 12 .8% of the total area of the zone and rank the second 

in size. It has a total land area of about 1528 square kilometers. The landscape of the 

district constitutes fl at land cover 65% of the landmass, steep slop and cliff constitutes 5% 

and 20%, respectively. Undu lating and others cover 10% of the total landmass of the 

district (Derra woreda admin istration, 2003). 
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3.1. 2 Land Use Pattern 

Land , from agricultural point of view, is an indispensable factor for production of crops, 

reari ng of livestock and other anci ll ary agricultural activities. Accord ing to the Ethiopian 

agri culture development office (2003), the total land use is categorized in to fi ve main land 

use types. These are land under temporary crops, land under permanent crops, grazing 

land, fa llow land, woodland and land for other purpose. The proper utili zation of 

landholdings under diffe rent components contributes to the development of the nation's 

agricul tural economy (Ethiopia agricultural sample Enumerator, land use, Vo l. II. , 2003). 

In the study area, information obta ined from the woreda agricultural development o ffice 

(2004) indicates that, four majo r land use patterns are identifi ed. These are culti vated land, 

constituting 47. 8%, grazing land, fo rest and wood land and bush land covering 15.8 

percent, and non-productive land cover 27.9%. Land used for other purposes constitute 

8.5% of the tota l land area of the distri ct. Land used for other purposes refers to land 
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owned by holder house and/or bui lding, parking areas, market places, covered by roads ... 

etc. The average landholdi ng per household is esti mated at about 1.87 hectares and 

households that are landless account for about 12.8 percent of the total population (Derra 

woreda administrat ion, 2003). 

3.1.3 Soil and Topography 

Two agro-eco logical zones characterize the topography of the study area. The first one is 

the highland covering abo ut 50% of its landmass and lowlands, sharing the same percent of 

the tota l land area of the district. Flat land, plan, gentle and steep slopes, undulating 

mountains, valleys characteri ze the landscape of the study area. 

Accord ing to the data obta ined from di strict agricul tural development offi ce, th ree types of 

so il are found in DelTa woreda. These are sandy so il (45%), clay soil (27%), and sand soil 

(28%). The degradation and destruction of so il has reached irreversible stage in some parts 

of the di strict. Soil erosion is caused by different facto rs such as over culti vation, 

overgrazing, and removal of vegetation cover all accelerate the dep letion of soil fertili ty. 

Most of the vegetation cover in the district has been removed due to di stractive human 

activities such as deforestation and other factors. 

3.1.4 Climate 

Accordi ng to the information obta ined from Derra woreda agri cul tu ral development offi ce 

(2003), the district received bimodal rain pattern, meher and belg rain. The mai n rai ny 

season concentrated mostl y from June to September with highest amount in July and 

August. A part from thi s, the highland parts of the district receive a small amount of 

rainfall from February to May in the be lg season. The belg rain is uncertain and varies 

from season to season. The mean annual rainfa ll ranges between 800mm- 1500mm in 

highland and it might be as low as 600mm in the lowland. The average an nual temperature 

of the district rages from 18°C-25°C. 

3.1.5 Vegetation Distribution 

According to the information obta ined from SERA (2003) , the vegetation cover of the 

study area has been jeopardi zed. Few exoti c species, that is less valuab le like acacia tree, 

shrubs and bush, replacing the indigenous and most valuable tree species. Almost all of the 

ori ginal vegetation cover of the district has been destroyed due to accelerated 
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environmental degradation, which is caused by population growth, with increas ing demand 

for arable land and energy consumption; over culti vation, overgraz ing, poor farming 

practice, removal of vegetation cover and increasing so il erosion. Very few remnants of 

old forests and vegetation can be found mainl y in church compounds and in inaccess ible 

cliffs and gorges (SERA 2003). 

3.1.6 Drainage 

The study area is endowed with many perennial and intermittent ri vers and springs. The 

major rivers found in the di strict include Muger, Abay, Jamma, Jara, wa laka, Derame, 

Wanchit and Shankora. Apart fro m these ri vers, there are many streams like Bato, Danse, 

Hume, Garba, Abu Gurra and others. According to the information obta ined from the 

woreda's water resource development offi ce, except Shankora River, all other ri vers can be 

used for irrigation with application of appropriate technology and skills. In spit of this 

potential, the district is characterized as one of the least irrigated and food insecure area in 

north shewa administrative zone (SERA 2003). 

3.2 DemogJ'aphic and Socio-economic Features of Derra Woreda 

3.2.1 Population Size and Density 

According to the Population and Housing census of 1987( 1994 G.C), the population of the 

district was 139, 661. In the same period crude population densi ty was 91.4 persons per­

square kilometer and the average famil y size was 5.06. The majority of the total population 

(97.4%) is living in the rural area while (2 .6% are urban residents (woreda population 

offi ce, 2004). The demographic data obtained from the woreda population offi ce is 

summari zed in table 3.1 below. The estimation was based on the Oromiya regional state 

government urban and rural growth rate, which are 5.29 growth rates 
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Table 3.1 ' - Distribution oJthe Population by sex Size and Residences 
(From 1994-1997 E C) 

NO I Total Po ulation J Years 

1994 1995 1996 
Male 84075 86680 88640 

Female 87220 90220 92285 
Total (Male + Female) 171295 176960 180925 

Rural Population 167045 172470 176313 
Y1ale 81852 84510 86380 

Female 85193 87960 89933 
Urban Population 

Male 2082 2170 2260 
Female 2168 260/2260 2352 

Total (Male + Female) 4250 4430 4612 

I Households 
Male 20122 23 152 26183 

Female 1059 1219 1378 

t Total (Male + Female) 2 1/81 24371 27561 
Farming Households 

I Male 19513 ~ 22458 25397 
Female 1027 1182 1337 

Total (Male + Female) ?0540 ?364 ? 6734 

I Non-farm households 
Male 609 1913 2164 

~ Female 32 37 52 
Total (Male + Female) 641 1950 2216 

Source: Data from woreda ' s Population office 

1997 

I 91620 
95110 

I 186736 
181713 
89039 
92674 

246 1 
2562 
5023 

28933 
1523 

I 30456 

I ?8065 
1477 

29542 

2238 
I 78 

2275 

As shown in the above table, there is clear indication of potentially rapid population 

growth in the di strict. As the result of high population growth, per-capital land holding size 

is decaling. At present 12% of the population in the di strict are landless and 9.8% own land 

less than 0.5 hector. 

3.2.2 Ethnicity and Religion 

The two dominant ethnic groups settled in the district are Amhara and Oromo. The other 

ethnic groups fo und in the di strict include Tigre, Arbore and walayita. The Oromo etlmic 

group consti tutes the majority of the total population. The common languages spoken in 

the di stri ct are Afaan Oromo and Amharic. More than 60% of the population speaks both 

languages equa lly while the rest 40% speaks either language. As far as the religion is 
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concerned, 65% of the population is ad herent of orthodox Chri sti an whil e the remaining 

35% are fo llowers of Islamic religion. 

3.2.3 Economy 

Agri cul ture is the domi nant economic activities subsisting abo ut 97% of the population. 

The farming system is a mi xed type, which is characterized by interdependent crop 

production and anima l husbandry. Generall y, the farm ing system is characterized by low 

inputs uti lization and dependency on rain feed, which is susceptible to changes in climatic 

condi tion resulting in recurrent drought. The fo llowing two success ive sections present the 

major types o f crops produced and animal reared in Derra wo reda (DelTa Woreda 

Agri cultural Office, Report, 2003) 

3.2.3.1 Crop Production 

The major crops cultivated in the di str ict are classified as cereal s, pulses and lentils (o il 

seeds) . The dominant crops grown in the highland and lowland areas are teff, so rghum, 

maize, vetch , wheat and horse bean. The productivity of these crops is very low mainl y due 

to decline in so il fert ility, persistent shol1age of rain coupled with traditiona l agri cultural 

practice, ravaging crop pests and diseases and low use of modern farm technology, 

commonly ferti lizer and improved variety seeds. As indicated in table 3.2 below, crops 

yield per hectare of farm plot is very low due to the reasons di scussed so far. The major 

crops produced and yields per hectare in quintals are summari zed in the following table. 

'T< hi 3 2 S {C a e ummaryo rops P d d d Y' Id ro uce an /e . s per ecla re 

Types of crops Yields per hectare in quintals 

Millet 12 
Teff 7 

Sorghum 14 
Chike-Pea 5 

Barely 8 
Wheat 8 
Bean 7 
Pea 8 

Maize 15 
Lentil 4 

sufflower n.a 
Sesame n.a 

n.a: Not availabl 
Source: Woreda Agricultural Development Office, 2004 
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3.2.3.2 Livestock Production 

The second major components of economic activities practiced in DelTa woreda is 

li vestock rearing. Livestock is the main source of food, cash income and traction power in 

all agro-ecology of the di strict. The di strict is endowed with high livestock resources. 

However, production and productivity of the li vestock sector is much below its potential 

benefit mainly due to poor animal husbandry practice, shortage of animal feed, poor 

genetic of the local breed, prevalence of li vestock di seases and poor veterinary services. 

The livestock population of the woreda is summarized in the table 3.3 be low. 

Table 3.3: summmy a/livestock population by typesji"Oll1 1994-1997 E. C 

Livestock 
Years 

No 1 1994 1995 
Cattle 142035 152032 
Sheep 125304 16407 
Goats 57430 57407 
Horse 700 494 
Mule 1400 686 

Donkey 1380 1 14801 
Camel - -
Asses - -

REMARK: camel and Asses are not found in Derra woreda 
Sources: Woreda 's Agricultural development Office. 

3.2.4 Infrastructure and Social Services 

1996 1997 
154500 154800 
17507 17507 
58460 5860 

800 950 
700 920 

16301 16601 
- -
- -

Social and economic infrastructure such as potable water, hea lth and education service, 

road and communication infrastr uctures plays a pivotal role in the socio-economic 

development of a comm unity. In the study area both social and economic infrastructures 

are under developed (SERA Project, 2003). The same report shows that the district is 

characterized by poor health services coverage. The over all health service of the district is 

34 percent, which is below the average for Oromia region, 52.3%. Available evidences 

reveal that there are only 13 health institutions (I health centre, 2 clinics, and 10 health 

posts), providing health services for the community. Generall y, the ex isting health 

faciliti es are ve ry far from adequacy in relation to the growing populat ion. The ex isting 

health serv ice is not adeq uate to provide enough service, in terms of both the number and 

accessibility, compared to the rapidl y population. 
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Though education plays a pivotal role in the socio-economic development of a community, 

provision of education service is at its lowest level in the study area. The number of 

schools, teachers, books, library and other teaching materials are not enough or 

proportional with the number of ex isting populat ion. The general school participation rate 

is low, only 25.6% of the total population is literate while about 85.4% of the population is 

illiterate. Gender di sparity in enrolment rate is so high and current ly it is 53.3% for boys 

and 28.8 percent for gi rl s. The total dropout rate is about 14.5 % with higher proportion for 

boys, which is 16.6%. 

In the stud y area, the majority of the population (63.5%) does not have access to 

hygien ically impeccable water. Accessibility to potable water supply is only 82 .5%, 

though improving over time. The problem of access to clean water becomes more serious 

for lowlanders as most of the temporary rivers and streams dry up during the dry season. In 

the lowland areas, people have to trave l long distance to fined water for own and their 

li vestock. Thi s means that they are drinking unprotected water, thus exposed to water born 

infect ions di seases such cholera, typhoid, fever , diarrhea and hepatitis, which can be 

transmitted by contaminated water (SERA Project, 2003). 

Road and transpolt facilities are indispensable for the rural community. It is means through 

which, fa rmers transport their produce and get access to essential consumer goods and 

agricultural inputs as well as access to social service delivery centers. Ethiopia is subject to 

extremely difficult transport condition due to its rugged landscape. As di scussed earl ier, 

the landscape of the study area is characteri zed by gentle steep slops, cliff, undulating 

mountains and valley covering 45% of the total land mass. This made the construction of 

road very difficult as well as costly. The study woreda has poor access to road 

infrastructure. There is only one all weather road that connects the di strict with the zone 

capital and other market centers. This made accessibility to basic service delivery centers, 

outside the main road very difficult. Especially, lowland areas are exclusively isolated 

from service delivery centers during the rainy season. During thi s season, most of the 

rivers in the di strict are impassable and often people are cut off from the market places; 

supplies of agri cu ltural inputs and other social services (SERA Project, 2003) 

3,3 Dena r ntegl'ated Rural Development Project (DIRDP) 
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Menschen fuel' Menschen is a non-governmental , non-political and non-religious 

humanitarian NGO, founded in 198 1 initiated by Dr. Karl Heinz Bometh. Since its 

foundation MFM has been engaged in promoting rural development program in Ethiopia. 

Initiall y, the prime objectives of the program was to rehabilitates and resettle drought and 

war affected people from the temporary relief shelter of Babile and Jiggiga to EreI' vall y 

and provide them with the necessa ry agri cultural and social services, so as to make them 

self-reli ant in food production and other basic necessities. Later on the development 

programs of the organization have been changed from reli ef-cum-rehabilitation to 

integrated rural development interventions. Today, MfM is carrying out an integrated rural 

deve lopment intervention in many administrati ve regions of the country, with the overall 

objective of improving the li velihood of the grassroots population, which geared towards 

all eviating poverty and achieving sustainable development in the country. 

The major areas of its project interventions include; improvement in the productivity of 

traditional rain-fed agri culture; building rural basic infrastructures; promoting public work 

programs; income diversification of the rural community, env ironmental rehab il itation and 

protection; promoting human capital development through education, training (skill s 

development); provision of basic social services like school, potable water; improving 

health & nutritional status of the rural population; combating harm fu l trad itional practices 

and empowering the local peoples are also the major components of the menshcem fuer 

meschen foundation. Derra rural development project is an integrated rura l development 

project undertaken by Menshcem fuel' Meschen foundat ion. The project is fou nded in 

2000. 

The main justifi cation for MFM intervention in the district is the deep-rooted SOCIO­

economic development problems, which include sever environmental degradation; 

problem of Food insecurity; poorl y developed infrastructures and socia l services; 

discrimination of wo men and the prevalence of backward traditional pract ices. Limited 

capacity of the local goverrunent to address all priority problems of the community as well 

as the absence of any other NGOs, carrying rural deve lopment in the area also initiated the 

foundation of the proj ect. 
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The project IS aimed to promote rural development with particular emphasis towards 

attainment of food security and protecting and rehabilitating the natural environment. 

Improving the socio-economic condition of rural women; renovating and construction of 

school and health posts; development of water points and construction of access roads and 

bridges, enhancing the capacity of local community and overcoming harmful traditional 

practices and expansion of employment generation scheme through provision of credit 

services are the major obj ectives of the project COIRDP, 2005). 

3.3.1 Components of Derra Integrated Rural Development project 

DelTa integrated rural development project has four major components. These are agro­

ecology, women in development, and development of social and economic infrastructures. 

The main program components of agro-ecology sub-sector are natural resource 

conservation and development, and crop and animal husbandry. The overa ll objective of 

thi s sector program is to promote natural resource conservation and deve lopment, increase 

agricultural productivity and production in a sustainable way to achieve food security in 

the project effect area. 

The major activ ities conducted under natural resource conservation and development 

includes physical and biological Soil and water conservation measures. May physical so il 

and water conservation activities are developed by the project such as terracing; bund 

construction; maintenance of conservation structures; gully rehabi litation and stone house 

construction. Biological soil and water conservation measures deve loped by the project 

include bund stabili zation by grass strips and multipurpose trees and a forestation. Various 

seedl ings that are produced by both the project and private run nurseri es were planted on 

communal area closure, in the compounds of different institutions such as school s, 

mosques, churches, governmental and non-governmental organizations and individual 

farmland s. 

To sustain yield thereby to secure food security throughout the year a wise utilization of 

the avail able water resources is essential. The project performed different activities to 

increase agricultural production and productivity in the stud y area through development of 

small-sca le irrigation; improvement of the ex isting traditional irrigati on schemes and 

promotion of small-scale irrigation devices. More over, promot ion of vegetable gardening, 

47 RLDS, MA THESIS, 2007 



introduction and promotion of agronomical useful crops; introduction and promotion of 

organic manure are also the major activities performed to improve the productivity of the 

subsistence ag riculture. In add ition to all these, activities such as forage extension ; 

provision of veterinary service; breed improvement and improvement of small ruminants 

are conducted to improve animal production and productivity by the project. 

The second majo r component of DIRDP is improvi ng the socio-economic condition of 

rural women . The main objective of the sector is improving the li ving condition of the 

rural women through improving their income status, bringing behav ioral and attitudinal 

change of the community on harmful traditional practices and enhancing the capacity of 

the rural women through training. To address the economic problem of resource poor 

women, farmers' backyard poultry production, traditional beekeeping for generating 

income that used to meet their immediate cash need and thereby ensure food security. 

The major activity includes home improvement upon awareness creation through training 

in the impOttance of home economics management. This includes partition of the houses, 

construction of ventilated improved pit (VIP) latrines and waste di sposal pits, installation 

of improved stove. Rural women spend most of their time substantiall y in collecting 

firewood for cooking under discomfort situation. Fuel-efficient stoves introduced by the 

project are substantial in saving firewood thereby minimizes deforestation, time and energy 

and fire hazards likely to occur because of open firing. Poverty in the project area is deep 

rooted in which women are the fore-most victims. In order to address thi s problem, cred it 

and saving scheme is one of the interventions being undeltaken in the area. 

The most serious problem in DelTa woreda that affects community development is the 

ex istence of HTPs such as early marri age, female circumcision, rape, etc. The two social 

groups in the community who are victims of such practice are women and children. To 

address these problems, changing the attitude of the community through advocacy work is 

highl y essenti al. Over 95% of the schoolboys and girl s come fro m rural areas where the 

above-mentioned traditional practices take place at large. The project organizes school 

clubs; give training for community leaders, and religious leaders to avo id the bad of HTPs. 

The school clubs playa vital role in changing the attitude of the community through 

drama, poems and songs that express the bad effect ofHTPs. 
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The third and fourth sector consists of promoting economic and social infrastructures . The 

social infrastructures include health, water and education development sectors. The overall 

objecti ves of the sector are to increase enrollment rate of school age chi Idren and improved 

access of the community to potable water and improving the health status of the 

population. Access to school for illiterate adults and school age children through 

promotion of non-formal education are also done by the project. The major activities of 

education and water development sectors performed by the project include construction 

and renovation of schools, provision of school h lrniture and deve lopment of water po ints 

(DlRDP, 2005). Another important social infrastructure deve lopment is improving the 

health status of the population. The main objecti ve of the sector includes improving access 

of the conu11l1l1i ty to health service and improving the quality of hea lth services. The main 

activities performed to improve hea lth status of the population include construction of 

health posts, polycl inic and provision of ambulance service, prevention of blindness, 

malaria contro l and provision of health education and control preva lence of HIV / ADlS 

thro ugh community education. 

3.3.2 Description of Balla Gudda and Bacho lITigation Schemes 

Balla Gudda small-scale irrigation scheme is located in I1lu Godachafe peasant assoc iation, 

which is one of the 33 PAs found in Derra woreda. It is located at about 23 kms away from 

Gundo Meske l town, the capital of Derra woreda. This area is known for its deep-rooted 

social and economic problems. Above all problem of food insecurity is wide spread among 

the community. The project is developed as one solution to address the problem of food 

insecurity through the development of small-scale irrigation scheme. 

As di scussed earlier the area is endowed with many perennial and intermittent rivers and 

springs. However, lack of capacity hindered the community to develop the ex isting water 

resources for cash crop cult ivation. Currently, Balla Gudda spring is developed for small­

scale irr igation by Derra Integrated rural development proj ect. The irrigation scheme was 

started its operation in 2004. According to the stud y conducted by DIRDP, Bal la Gudda 

small-scale irrigati on scheme has the capacity to irrigate 40-50 hectares of land and can 

benefi t about 150 households. However, at present the much of the irrigab le land is not 

utili zed. 45 househo lds cul tivate only 16 hectares of the irrigable land during the period of 

the survey. 
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Prior to the development of the scheme the command land was used for the culti vation of 

crops using rain fed water. After the development of the scheme, the local government 

officials in agreement with the stockholders distributed the irrigable land for 65 

households. The maximum landholding size is 0. 5 hectare (given to the former owner of 

land) and 0.25 hectare allocated to the new comers. The new comers are those households 

who did not have irrigable land allotted irrigable land as the result of the deve lopment of 

the irrigation scheme. The fonner owner of farmland (which developed in to irrigation 

land) was compensated the same size of land from the plot of the new comers elsewhere. 

The major cash crops produced in Balla Gudda irrigation scheme include vegetables 

(onion, cabbage, tomato, groundnut and pepper) and fruit trees such as papaya, mango, 

avocado, banana and sugarcane. Concerning the marketing of cash crops farmers use local 

markets to sa le their products. There are about fi ve local market places located in the 

villages and at Gundo Meskel town. There are also markets locally known as 'GUU T' 

where marketing of cash crops and some industri al commodities are sold on dail y or more 

than 3 days per weeks. However, there is a problem of transportation to get access to 

markets. Farmers only use pack animals and human power to transport their products to 

markets. 

Another irri gation scheme improved by the project is Bacho Small Scale Irrigation. The 

scheme is not recently developed by DIRDP, but it is owned and traditionally practiced by 

the community for a long period. In Bacho-wajitu peasant association there are a number 

of perennial springs that are traditionally developed for irrigation farming. However, the 

traditional schemes need substantial improvement of both hydraul ic and water 

management to maximize its benefit. Baseline study was conducted by DIRDP to develop 

the ex isting traditional irrigation schemes in to modern irrigation, but most of them are 

found not feasible for modern irri gation because of unsuitability of the topography of the 

area and small water di scharge. Therefore, the improvement of the ex isting system has 

been found a vital task. Accordingly, Bacho small-sca le irrigation is one of the traditional 

schemes improved by the DIRDP. At present 185 households produce cash crops on 76.25 

hectares of land 
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The Improvement activities performed to improve the existing traditional irrigation scheme 

include construction of simple hydraulic structures such as constructi on of a simple 

diversion canals, cross-drainage, night storage ponds that cannot be done by the farmers 

due to lack of capacity. Fanners' trai ning on water management and ex tension work on 

appropriate irrigation practices is al so given for farmers. 

The maj or crops produced in Bacho irrigation scheme are vegetables (garlic, onion, potato 

cabbage, tomato, sugar cane, pepper) and some tree fruits li ke orange, banana, mango, 

papaya ... etc. Farmers are provided with extension services and improved vari ety seeds by 

the project. 
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CHAPTER FOUR 

FINDINGS AND DISCUSSION 

4.1 Demographic and Scio-economic Characteristics of Sample Households 

According to the result of the baseline study by SERA project (2003), the total number of 

population who li ve in lIIu-Godachafe and Bacho-wajitu peasant associations are 471 2 and 

351 5, respectively. Out of the total population of the former peasant association, male 

account 2202(46.73%) while the remaining 25 10 (53.27%) is female population. In Bacho­

Wajitu peasant association , the number of male population is 1630(46.3 7%), whi le the 

remaining 1885(53.62%) is female population. The demographic and soclo-economlc 

characteristics o f sample households are summari zed in table 4 .1 below. 

Table 4. ] ' Demographic Characteristics a/Sample Households, 2006 

Attributes 
Household groups 

Total Irrigators, No n-irrigatOl's, 
N (%) N (%) 

~ex of Male HH 
60 100 115 82.15 87.5 

louseholds Female HH 0 0 25 17 .85 12.5 

Education Literate 17 28.3 46 32 .9 3 1.5 
of HHs lli iterate 43 7 1.7 94 67.1 68.5 

Married 135 94.4 96.5 
Marital 58 96.7 

status HHs Divorced 
0 0 I 0. 7 0.5 

Widowed 
I 1.7 2 1.4 1.5 

Separated 
I 1.7 2 1.4 1.5 

Source: Household survey, 2007 

Sex of Sample House holds 

Table 4.1 shows that out of 200 sample households, 25(12. 5%) are female households 

while the remaining, 175 (87.5%) are male-headed househo lds . All of the irrigators are 

male-headed households. In both sample irrigation schemes, Ball a Gudda irrigation, with 

45 beneficiaries and Bach irri gation, with 185 benefi ciari es, there were no female-headed 

irrigator households. Female households were not engaged in irrigation fa rming directl y 

52 RLDS, MA THESIS, 2007 



through cash crop farming or through crop sharing with male households. Especiall y, 

Balla-Gudda irri gation scheme are located in lowland area at di stance of abo ut 14 

kilometers fa r away from the settlement area of the community. Under such situation, it is 

diffi cult for the female-headed household to practice irrigation farming. This could be one 

poss ible reason for the absence of female irrigato rs in thi s scheme. In case of the non­

irrigators, 25(17.85%) female-headed households were included in the sample while the 

remains are male-headed households. 

Education and Marriage of Sa mple H ouseholds 

When we look at the literacy status of the sample households, 17(28.3%) of irrigators are 

literate, while the majority 43(71.7%) of the households is non-l iterate. From the total non­

irrigator households 46(32%) are literate while 94 (68%) of the non- irrigators are illi terate. 

Here, literate household refers to whose households who can read and write in any 

language. The majority of the sample households in thi s survey responded that they could 

read in Amhari c but not in any other languages. Only few of them can read in Afaan 

Oromo. The difference in the literacy leve l of the sample households is not because of the 

use of irri gation farm ing. One poss ible explanation for the difference in literacy level 

might be the avai lab ility of the education services in the near by area, of household's 

settlement. 

With regarded to the marital status of sample households, 193(96.5%) of the entire sample 

households are married. In contrast, out of the 140 non-irrigator sample households 

135(94.4%) are married . The corresponding fi gure fo r the irrigator households is 

58(96.7%). In both cases almost all of the sample households are married and households 

who separated are insigni fi cant. The figure shows onl y, I ( 1. 7%) and 2( 1.4%) for the 

irrigator and non-irrigator households. 

Age a nd Family Size of Sa mple Household 

As indicated in table 4.2, the mean age of the sam ple househo lds' head is fo und to be 46.25 

years. It is 46.87 for the irrigators and 45.62 for the non-irrigator households. Household 

heads in both groups seem relative ly yo ung. The average age in both cases is almost 

located at the midd le of productive age category ( 15-65). 
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Household size could have effect on labor resource and on food consumpti on of the fam il y. 

In the study area, the average fam il y size for the entire sample households is found to be 

6.015. That means, on average each household is expected to feed about six members of its 

famil y. The average family size is 5.93 and 6. 1 for the irrigators and the non-irrigator 

households. Comparison of the average family s ize of the two household groups shows 

that it is higher in non-irrigator households than the irrigator households. The difference in 

the family size may have different effects on household ' s food security as it affect labor 

availability and food consumption. This is because household's food security condition 

should be seen in relation to the number of people that a given household is feedi ng and 

labor availability that produce or engage in different activities. 

Table 4.2: Average Age and Family Size of Sample Households 

Household Groups Family Size of HHs Age ofHHs 
Irrigators 5.93 46.57 

Non- irrigators 6.1 45.62 
Both 6.0 15 46.25 

Sources: FIeld Survey 

Avc/"agc Landholding 

According to the report uf the Ethiopian ministry of agriculture (1986), the current average 

landhold ing size is less than one hectare in many parts of the count ry. In the highland 

areas, it is about 0.5 hectare on average. The shortage of land aggravated by population 

pressures, as new households have to share the ex isting cultivated land with their fellow 

peasant assoc iation or their parent land, or in some cases clear forest or grazing land for 

culti vation. This situation indicates that landholding size would be one of the determinants 

of the household 's food security since it affects production and household income. The 

landholding size of the sample households is summarized in table 4.3 as follows. 
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Table 4.3: Average landholding of/he sample households, 2006 

A verage total Average 
Average Irrigable Household N landholding Non-irrigab le 

Groups (Hectare) landholding (ha.) landholding (ha.) 

Irri gators 60 1.38 1.077 0.3027 
Non-irrigators 138 1.53 1.53 -

Both 198 1.445 1.3035 -

Source: Field survey, 2007 

As can be seen from the above table, the average landholding size of the entire sample 

households is found to be 1.445 hectares . There is a difference in average landholding size 

between the two groups of households. It is 1.38 hectares for irrigator households and 1.53 

hectare for non-irrigators. The figure shows that the landholding size is better in non­

irrigator households than in the former group. The difference in land holding size could be 

attributed to the availabi lity of land and population density of the area. The difference in 

the s ize of landho lding between the irrigators and non-irrigators did not have relation with 

the use of irrigation . The small size of land in the irrigator households did not give the 

implication that household 's with small landhold ing size participate in irrigation and 

whose with large size did not. 

The irrigation project was selected and developed based on the availability of water in the 

project site and no other factors like landholding size, fami ly size, sex and age of the 

households was taken in to account to se lect the beneficiaries . Therefore, any differences 

between irrigators and non-irrigators in the basic soc io-econom ic characteri stics described 

above are not because of the use of irrigation. 

Taking into consideration the producti vity of land and the ex isting farming practice of the 

sample households, the current landholding size is not sufficient to produce enough food 

fo r their famil y which is 5.93 & 6. 1, for irrigators and non-irrigator households, 

respective ly (Comparison of households food security from own production is presented in 

table 4. 12). 
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4.2 Crops and Livestock Prodnction 

4.2.1 Crop production 

As di scussed in chapter three, crop production and animal husbandry are the most 

important economic activities, on which the li velihood of about 97% of the population of 

the study area is based. Crop production is one of the common ways of acqu iring food for 

rural fanning househo lds. The major crops cu ltivated include millet, teff, sorghum, 

chickpea, barley, wheat, horse bean, maize, sesame, lent il and neug. The dominant food 

crops grown in the stud y area are teff, sorghum, wheat and maize. According to the focu s 

group di scussion with farmers, they grew these crops both for food and cash income. 

Focus group d iscuss ion with fanners indicates that sesame; lent il , neug and teff are 

particularl y cultivated fo r cash income. 

Under normal conditions of farming (rain pattern) fanners produce twice a year using Belg 

rain (from February to May) and main rain (meher) from June to September. In add ition, 

farmers also use irrigation as supplementary to rain-fed agricul ture. The recent trend is that 

food crop production is largely dependent on the main rainy season. Focus group 

di scuss ion with the loca l DAs and leaders of the study PAs indicates that there was no Belg 

season harvest during the past fi ve years due to climatic change (unavai lab ility of Belg 

rain). They also added that thi s situation in turn adverse ly affected the food security of the 

households because the majority of fanners only produce once in a year us ing rainwater. 

They also emphasis that food crop production fro m meher harvest has not been susta inable 

mainly due to unreliabili ty and poor distribution of rainfall. The production of food grain is 

also retarded by small landholding size, wh ich is 1.445 hectare on average and low 

productivity of subsistence crop production. [n addition, limi ted use of modern agricultural 

inputs, commonly ferti li zer and improved variety seeds, reduced yield per hectare of land, 

which challenges the availabi lity of food both for the household and markets, due to 

absence of surplus production. The summary of the amount of food crops produced by 

sample households in 2006 cropping year is presented in table 4.4. 
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Table 4.4: Average Food Crops Produced by Sample Households in 2006 (1998-1999 

E. C) Cropping Year in Quintals 

Household groups A verage landholding Average crop produced 
(hectare) (Quintals) 

Irrigator HH 1.38 7.5 

Non-i rrigator HH 1.53 6.12 

Both 1.445 6.81 

Source: - Field Survey, 2007 

As can be seen from table 4.4, the average annual crop production of the entire sample 

households is 6.81 hectares. [n relati ve terms irrigation households have been ab le to 

produce about 1. 38 more quintals of food grai ns as compared to the non-irrigator 

households. However, the non- irri gato rs are better in landholding size. One possible 

ex planati on for the di ffe rence in alUlUal harvest between the two groups is the difference in 

the use of agricultural technology, commonly fertilizer and better seeds. According to the 

result of the survey, 72.12% of the sample irrigators used fe rti lizer fo r crop production in 

2006 cropping year. On the other hand, the survey result reveals that 67. 18% of the non­

irrigato rs used chemical fertili zer in 2006 cropping year. 

The perception of the farmers towards the long-term impact of using chemical fertili zer is 

one of the possible ex planations for the limited use of modern agricultural inputs. Some 

farmers be li eve that fa rmland gets used to fertili zer will be imposs ible to produce crops 

with out fe rtilizers. Moreover, fa rmers fear that they might be indebted in case of crop 

fa ilure and reduction in the price of food grain in market during harvest season. Many 

respondents also replied that the required insta llment asked during registrati on fo r fertil izer 

and the inconvenience of payment period is the major constrai nts to use modern inputs. 

Improved variety seed is another important agricul tural input for the farming households. 

An average yield of a parcel of land is also depending on the use of improved variety 

seeds. Regarding the use of improved vari ety seeds in the study area, the result of the 

survey shows insignificant number of users in both gro ups of househo lds. Out of the total 

sample households, 27% of the irrigator's and 19.3% of the non-irri gator households used 

improved variety seeds during 2006 cropping year. 
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Many household heads respond that low adaptation of improved variety seeds and limited 

availability of needed seeds, for teff and sorghum, are among the reasons fo r the limi ted 

use of improved vari eti es seeds. The commonl y availab le improved vari ety seeds are for 

wheat and maize. On top of thi s, the expensiveness of seeds is the major reason fo r the 

limited use the input. The survey resu lt indicate that 58% of the responds from the 

irrigators and 73.2% from the non-irrigators, commonly respond the price of improved 

vari ety seeds as the major problems for the limited use of high yield vari ety seeds. 

As the above fi gure shows the irrigators are in better position in the use of agricultural 

technology, commonl y fertilizer and improved vari ety seeds. The difference in the use of 

modern farm inputs could be because of the variati on in the purchasing capacity of the 

households. In case of the irrigators ex tra income earned from sale of cash crops (irrigated) 

could be invested on fe rtili zer and high yie ld vari ety seeds. Earlier research by Fuad (200 1) 

in central Ethiopia came across with the findings that the irrigators used chemical fe rtili zer 

and improved vari ety seeds more than their non-irrigator counterpart. Parti cu larl y, income 

from sale of cash crops could cover payments required during registration for inputs, 

which is identified as the major problem for most of the farmers to get access to modern 

agricultural inputs. 

Concerning the ava ilabi li ty of cred it services for agri cultural inputs, the government is the 

onl y source, available to farmers in the study area. The survey reveals that 63.3% of the 

irrigators and 78% of the non-irrigators households depend on agricu ltural inputs provided 

tlu·ough woreda agricu ltural development office. Only 1.7% of the non-irrigators and 3.6% 

of the irrigators gets credits from the non-govenunental organization, menshen fuer 

menshen. 

Fanners were asked about the situation of payment for credit se rvice. The result shows that 

52.9% of the non-irrigators and 48.3% of the irrigators faced problem to payback credits 

fo r agricultural inputs, commonly fertili zer and improved variety seeds. The major 

repayment problems indicated by the sample households incl ude inconvenience of the 

payment schedule, decrease of agricu ltural outputs and high price of inputs. 
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4.2.2 Livestock Production 

Livestock rea ring remain an integra l part of the live lihood of the farming system in the 

study area. Crop and li vestock production is integrated in such way that they are of mutual 

benefit to each other. Farmer use animal traction for land preparation (traction power), 

thresh ing and transportation of grains as well as manure and other farm inputs to the farm 

plots to improve the fertility of the land and thus raising crop yields. The income generated 

from sales of li vestock and livestock products is used to purchase agricultural inputs to 

improve crop productivity. Livestock is also used directl y as source of food and cash 

income. Thus, the livestock sector played a great role in ensuring the food security of the 

farming household. The summary of li vestock ownership of the sample households is 

summarized in table 4.5 below. 

Table4.5: - Summary of Households' livestock ownership by size and Iype in, 

2006 (1998-1999 EC) 

Irrigators 
Types of livestock 

N Average N 
Oxen 60 1.8 133 
Cow 56 1.86 136 

Young animals 
58 2.6 137 

Sheep & Goat 
59 3.41 140 

Equine 39 1.28 96 
Poultry 48 3.1 1 131 

Young animal refer 10 calf, heifer and bull 
Source: - Field Survey, 2007 

Non-irrigators 

Average 

1.41 
1.22 

1.914 

2.57 

1.2 
2.22 

As shown in the above table a significant number of survey respondents had no adequate 

number of livestock population, which could presumab ly be one of the major causes of 

lack of access to adeq uate food suppl y for several households. The table shows that both 

the irrigators and non-irrigato r households had no access to a pair of important farm 

animal, oxen. The su rvey result shows that the irrigator households own 1.8 oxen on 

average where as the average share of oxen for the non-irrigator households are 1.41. Out 

of the 140 non-irrigator households seven of them did not own oxen, which are an 

important agricultural input for fanning households. Shortage of traction oxen is one major 

problem of subsistence agri culture fo r farm ing households. Accord ing to the focus group 

59 RLDS, MA THESIS, 2007 



discussion with fanners an ox-sharing practice IS one means of so lving the problem, 

whereby a household share hi s/her oxen with other partner for a particular workday. 

However, in traditional agriculture where the ca lendar should perfectly match with rainy 

season, ox-sharing practice hinders the timely cu ltivation of land, being one of the causes 

of low production and household food insecurity. The ownership of yo ung animals (bull 

heifer, and calf) is relatively higher in irrigation households than non- irrigation 

households, which is 2.6 and 1.9 1 on average, respect ive ly. 

Comparison of the distribution of goats and sheep indicates that the irrigation households 

owned higher number of sheep and goats on average. The figure for sheep and goats is 

3.41 for irrigator households where as it is 2.57 for their non-irrigation households. 

Equines (pack animals) are the scarcest livestock assets owned by fanners in the study 

area. It accounts about 1.28 & 1.2 for the irrigators and for non-irrigation households, 

respecti vel y. 

As indicated in the background of the study area, market infrastructures , road and modern 

means of transportation, are poorly developed in the project area. Farmers only use 

backward means of transportation, pack animals and human power to transport their 

products to the markets. The difference in the owner of equines could be because of the 

reason that the irrigators used pack animals for transporting their irrigation products to the 

markets. Regarding the ownership of poultry, the irrigator households are in a better 

position than the non-irrigators are. The table shows that irrigators own 3. 11 poultry, on 

average, which is only 2.23 for the non-irrigator households. 

The above inquiry, to identify the households' endowment with livestock resources, is 

based on assumption that those households who owned more quantity and quality (though 

data was not gathered on quality) of livestock resources are less likely to be affected by 

food insecurity than those who do not. Particularly, ownership of small animals such as 

goats, sheep, heifer, calf and poultry are very imp0!1ant for households to get access to 

food because these animals are the first to be so ld whenever the household is in need of 

cash and faced with food shortage. 
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Tn spite of their crucial importance as a direct source of food , means of rural transport and 

traction power, livestock could be so ld during food consumption shortfall s for cash to 

purchase food items. However, the livestock position of the households could be found to 

be unremarkable. A significant number of the respondents owned very small number of 

livestock (see table 4 .5). 

Genera lly, the table shows that irrigators are relatively more endowed with livestock 

reso urce than their non-irrigation counterpart's are. The above comparison of the irrigators 

and non-irrigator households in terms of their livestock ownersh ip indicate that the 

irrigation households owned more li vestock assets. This could be because irrigation 

fann ing could affect the livestock sectors indirectly through production of fo rge for 

li vestock, (which improve productivity and production), and direct ly through investing 

income fro m sa le of cash crop in to the li vestock sector. Income from cash crops directly 

used to buy livestock assets that could improve the livestock owner ship of households or 

used to buy other necessary inputs for the production of livestock. Thus, by considering the 

crucial role of the livestock resources, one can safely say that the non-irrigator households 

are more likely to be at ri sk of food insecurity than the beneficiaries of irri gat ion are. 

4.3 Irrigated Cash Crop Production and Marketing 

4.3.1 Irrigated Cash Crop Production 

As discussed in the literature, the development of small-scale irrigation would stabilize 

agri cu ltural production and assure food supply even in years with inadequate rainfall and 

increase the overall level of crop production in years with normal rainfa ll (Oessalegn, 

1999). In areas of small landho lding size and unrel iab le rain-fall situation, irrigation 

farming plays great role in enhancing agricu ltura l production and productivity. Irrigation 

households have been ab le to produce two times a year using the irrigation water and able 

to increase and sustained their agricultural production, hence, household level food 

ava il ab ility and access. 

In thi s thes is, the term 'cash crop ' refers to crops (vegetable and fruits) produced using 

irrigation for the purpose of cash income. This dose not means that household did not 

consume parts of its produce. It must also be clear that cash crop production in thi s study 
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did not refer to the mass ive production of export or commercial crops such as cotton, 

tobacco ... etc that could be produced using large scale irrigation. The study limited only 

to cash crops produced using small-scale irrigation. However, household's income fro m 

sale of cash crops produced using rainwater was co llected for both groups of the 

households. 

In thi s study, the contribution of two irrigation schemes, Bala-Gudda and Bacho small­

scale irrigat ions to households' income and food security wi ll be di scussed. The detail 

description of these schemes is presented in the background section of the study area. The 

potential , land under cultivation, number of beneficiaries and the major crops cultivated in 

the two schemes is summarized in table 4.6 as follows. 

Table 4,6,' Summary of major Cash Crops cultivated in sample irrigation Schemes, 2006 

Irrigation Cash Crop lrrigable Land under Average 

Scheme N Cultivated Land (Ha.) Irrigation Landholding 
(ha.) (ha) 

Onion, potato,tomato,pepper, 
Balla 45 cabbage, papaya, A vocad, 40-50 16 0.35 

Gudda pea-nut, and sugarcane 
185 Potato, onion, garli c, pepper, 

NA 67.25 0.25 
Bacho cabbage, tomato 

Total 230 - 83.25 0.30 

NA: Not Avmlable 
Source: -Field survey, 2007 

According to the estimation made by D1RDP (2003), Balla Gudda irri gati on scheme have 

the potential to irrigate 40-50 hectares of land and can benefit about 150 households. After 

the development of the scheme, the local government officials in agreement with the 

stockholders distributed irrigable land for 65 households. The maximum landholding is 0.5 

hectare (gi ven to the former owner of land) and 0.25 hectare allocated to the new comers. 

The former owner of farmland (commanded irrigable land) was compensated the same size 

of land from the plot of the new comers elsewhere. Out of 65 households, for whom 

irrigable land was allocated, only 45 households produce cash crops on 16 hectares of land 

during the period of the survey, which is less than 25% of the potential. 
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Focus group discuss ion was held with the irrigators to identi fy the major problems for the 

under utili zation of the ex isting potential of the scheme. The major problem raised by the 

group was the distance between the irrigation scheme and the settlement area of the 

community. The project was developed following the availability of water in the lowland 

area, which is not located in the nearby settlement area of the community. On average, the 

settlement area is located in the highland at a di stance of about 14kms faraway fro m the 

irrigation site. Since irrigation farmi ng requ ires intensive labor and close follow up, the 

di stance between the settlement area and the irrigation site is the major obstacle fo r the 

irrigator himself or herself. Moreover, fa rmer' s lack of irrigation experi ence and clear 

understanding of the advantage of irrigation is other reasons fo r the under utili zation of the 

ex isting irrigation potential. 

According to an interview made with development agent of DIRDP, the majority of the 

irrigators were those who could not able to produce suffi cient form rai n feed agriculture 

and engaged to supplement their subsistence fa rming. Recently, many households began to 

settl e around their irrigation scheme supported by the DlRDP. The proj ect provides them 

with financial and technical supports fo r house construction and development of social 

infrastructure like water, hea lth center, bu ilding of school and a prov ision the cred it 

service. However, the resett lement program is constrained by shortage of construction 

material s. The newly settled households constructed simple houses from stone wi th the 

combinat ion of mud. 

The major crops grown in Balla Gudda small-sca le irrigation scheme include vegetables 

(onion, potato, garlic, tomato, pepper, cabbage) and perennial tree crops (coffee, banana, 

papaya, mango, orange, avocado ... etc). As observed by the researcher, during the fi eld 

visit, papaya and mango trees are widely pl anted in thi s scheme. [n other parts of the 

di stri ct, fa rmers traditionall y cul tivated some of these crops but others are recently 

introduced by Menshen Fuel' Menschen Derra Integrated Rural Development project 

In Bacho small-sca le irrigation scheme 185 households are currently prod uce cash crops on 

67.25. The major cash crops grown incl ude onion, garli c, tomato, cabbage, papaya and 

perennial crops like coffee, orange and other frui ts. This irrigation scheme is not newly 

developed by the Derra integrated rural development project, but the project provides 
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technica l assistance and inputs for the beneficiaries. The communi ty owns it and farmers 
traditiona lly cultivated cash crops for long period prior to the improvement o f the scheme. 
In both the study schemes, the cultivation of cerea l crops using irrigation was non-ex istent. 
In both schemes, farmers produce market-o riented cash crops to generate income. 

In Becho irrigation scheme potato, onio n, garlic, pepper and cabbage are the major crops 
culti vated by fanners. Moreover, perennial trees like mango, orange, banana and papaya 
are also culti vated. In both schemes, farmers are provided with irri gation ex tension 
services on cash crop production , preparation and application of organi c manure and water 
management. 

4.3.2 Irrigated Cash Crop Marketing 

The availability of market plays a great role for the development of irrigation agriculture . 
Market is a source of agricultural inputs and center for sale of cash crops. Income obtained 
from cash crop is also dependent on proximity to markets and availability of market 
i nfrastructu res . 

Concerning the marketing of cash crops in the study area, farmers use local markets to 
obtain irrigation inputs (seeds and fertilizer . .. etc.) and to sell their cash crop products. 
There are about fi ve market places located in the villages and at Gundo Meskel town, the 
capital of Derrea wo reda. There are al so markets locall y known as 'GULIT' where 
marketing of cash crops and some industrial commod ities are sold on da il y or more than 
three days per week. However, there is the problem of transpol1ati on to get access to the 
markets. Market infrastructures are poorly developed in the stud y area and farmers onl y 
use pack animals and human power to transport their products to the market. More 
developed markets and market infrastructures are not available in the study area, which 
adversely affect the marketing of cash crops. Key informant interview with one of the 
model farmer in Balla Gudda irrigation scheme, Ato Mohammad, strongly emphasized the 
problem of market (cheap prices) and market infrastructures (transportation problem). All 
cash-croppi ng households produce a lmost similar types of cash crops and all of them 
depend on local consumers (local markets). He further added that they receive cheap pri ces 
for their outputs fo r the reason explained above. 
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Besides, the cash crop community of the study scheme has not organized in a union to deal 

with the marketing of their products and often their production suffers from low price. 

Absence of cash crop farmers union reduced their bargaining power fo r their outputs. 

Marketing of cash crops is conducted on individual basis creating competition for the 

market for simi lar goods. 

4.3.3 Major consh'aints ofJrrigation Farming in the Stndy Area 

In the study area, the performance and effective use of traditional small- scale irrigation 

fa nn ing is constrained by multi-dimensional problems, ranging from individual farmers 

attitude to institutional arrangements. The commonly indicated problems by irrigation 

users are discussed as follows: -

Small size of irrigation plots is cons idered by the focus groups to be the major bottleneck 

of irrigators to maximize their benefits from irrigation. As indicated earl ier the average 

landholding size for the household is less than 0.5 hectares. However, some farmers in 

Balla Gudda irrigation scheme did not engage in irrigation farming. Though land was 

distributed for 65 households, only few of them are participated in cash crop production. 

As ind icated by framers, the allocation of irrigable land has initiated the issue of land 

tenure insecurity. Accord ing to the information obtained from focus grou p discussion with 

the former owners of land, the redi stribution of their land makes them insecure about their 

land property right. Household who have larger plot of size are suspicious about their 

tenure right over their irrigation land. They often believe that the government could 

develop the area to state owned irrigation farming or further distribute their irrigable land 

to other households. 

Frequent damage of irrigation water structures such as diversion weir and earth canal, is 

among the major problems responded by the irrigators. During the rainy season, diversion 

weir and earth canal was destroyed and farmer waste val uab le time and energy at the end 

of the rainy season on repair and construction work. In add ition, there was a time when the 

di version weir was taken away by flooding and a new system was constructed at the end of 

rainy season. 
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Inadequate farmers ' kno wledge (skill s and experi ence) in irrigated agri culture resulted in 

poor performance of small -scale irrigation scheme. Irrigation farming was conducted based 

on trad itional methods and fa rmers own experi ences. Recentl y, DIRDP has started 

providing technical support and training on water management and the use of organic 

fert ili zer (compost). To reduce dependence on chemical fe rtili zer, fa rmers are also given 

training on how to prepare and apply organic fertili zer (example compost). 

Water distribution has central importance in any irri gation scheme. In all irrigation 

schemes under the study, water is di stributed by turns fo r equal duration, simply following 

spatial order of plots from the sources of water, regardless of water requirements of the 

crop culti vated. However, di fferent crops require different amo unt of water and watering 

intervals to each crop cultivated. This in turn affects the yield of cash crops and its 

productivity. 

Lack of market and marketing facilities are among the major problem for smallholder 

irrigators in the sample irrigation sachems. Lack of storage fac ili ty and absence of proper 

functioning farmer organization, all have contributed to low farmers bargaining power 

especially on the marketing of potato, onion, and tomato. Moreover, absence of 

transportation fac ili ties forced households to use traditional means of transporting their 

outputs, which is exhausti ve and some times leads to damage of their outputs, especially 

tomato, cabbage and other simply damaged cash crops. The low price of their outputs in 

the market was also cited as the maj or constraints fo r irri gators. 

Settl ement pattern of the irrigators are one of the obstacle for irrigation development in 

Balla Gudda irri gation scheme. Thi s irrigation scheme was currently developed by DIRDP 

in the lowland area of the Illu-Godachafe peasant association. The benefi ciaries of the 

scheme are located (settled upon the highland) at an area about 14 kms faraway from their 

irrigation site, (the di stance is not based on accurate measurement but in was estimated by 

focus groups). Moreover, there has been a cu lture of open grazing system during the dry 

season, which resulted in water canal and crop damage by li vestock. The majority of the 

respondent's also cited wild animals such as apes, monkey and others damage their crops 

during night and thieves also took even their products away. In addition the rugged 

topography of the area, made the journey to the irrigation cite and fro m there to home. 
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Level of awareness by itself could pose difficulty in irrigation development. In 8alla­

Gudda irrigation scheme DIRDP, identifi ed 40-50 hectares of irri gable land during the 

baseline study of the project but only 16 hectares, of the potential irrigab le land, is used for 

cash crop production during the survey. This is mainly because of lack of clear 

understanding of the advantage of irrigation farming in addition to the aforementioned 

reasons. 

4.4 Household [ncome and [ncome Diversification 

As reviewed in the literature, di versification of income is a norm in rural households. Very 

few farming households collect their income from any single sources, hold all their wealth 

in the form of any single assets, or use their assets in just one activity (Ersodo, 2006). In 

normal time, rural households collect their income from sale of food grains, li vestock and 

li vestock products, seasonal employment and off-farm income generating acti vi ties. This is 

al so the usual pattern of rural household' s income sources in the study area. 

This research is limited to the study of household's income in the year 2006 (1998-1999 

E.C). To make the co llection of data and analysis easier, total income of the household is 

di vided into four categories based on the source from which household generated thei r 

income. The four catego ries of the household income are income from sa le of cash crops 

(i rrigated and rain fed), food crop production, income from li vestock and li vestock 

products and income from off-farm activities. The last three sources of income are 

common to both groups of households (i.e. irrigator and non-irrigator households) . 

Nevertheless, the irrigator households have add it ional sources of income from sale of cash 

crop produced using irrigation. During the survey, data was co llected on income of the 

household's from a ll sources of income to see the differences in annual income and the 

food securi ty status of the two gro ups of sample househo lds. 

Income from food crop production refers to the va lue in Ethiopia Bi rr (ETB) that obtained 

from sale of food grains harvested by the household during the reference period. On the 

other hand, cash crop income refers to income generated from sale of cash crops 

(vegetables and fruits) produced by the househo ld using irrigation from his/her plots or 

through share croppi ng with partner. 
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It also includes the income from occasional rent of irrigable land during 2006 irrigation 
harvest reason. Income from livestock production includes the income generated from sa le 
of an imals and animal products and income obta ined from rent of an imals (oxen and pack 
animals) . The fourth important source of household income is income earned from off­
farm and non- farm activities. Income obtained from other sources refers to income fro m 
wage labor, petty-t rade, weaving, sa le of firewood and charcoal; sa le of loca l beverage, 
blacksmith, pottery, remittance ... etc. 

4.4.1 Income of hrigator Households 

As shown in table 4.6, the average income of irrigator households is 24 16.65 ETB. When 
we look at the average income obtained from different source (cash crop, food grains and 
li vestock production and off-farm activities), income from sale of cash crop comes in the 
fo refront. The average income earned from irrigated cash crops is 1084.6 ETB, which is 
the highest average income obtained by irrigators, constituting 44.8% of the total income. 
The corresponding fi gure for the livestock average income is 712.35 ETB while the 
average income for food grain and off-farm income is 382.3 and 237.25 ETB, respectively. 
Income from food grain production accounts for about 15.85% of the total income. Its 
contribution to household income is not significant as the cash crop and li vestock incomes. 

Livestock rearing remain an integral part of the live lihood of the farming system in the 
study area. Livestock is the main source of food, cash income and traction power. As 
indicated in table 4.7, li vestock production is the second important source of household 
income next to income obtained from cash crops. It accounts about 29.47% of the total 
household income. Income from off-farm acti vities is the least contributor to households' 
total income constituting 9.81 % of the tota l income. 

Table 4. 7: -Average annual income o/sample irrigation Households In 2006 (in ETE) 

Source of Income A verage annual Income Share, (%) 
Cash crop 1084.6 44.8 
Food grail] 382.3 15.82 
Livestock 7 12.35 29.47 

Off-farnl activities 237.25 9.8 1 
Total 2416.65 100 

Source: Field Survey, 2007 
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4.4.2 Income of Non-irrigator Households 

As indicated in the following table, non-irrigator household earn income from all the three 

sources (food grains, livestock and off-farm activities) with the exception of income from 

irrigated cash crops. The majority of the non-irrigators deri ve their income from 

subsistence farming, food crop production and li vestock rearing. Few households 

supplement their income fro m mixed farming by participating in the off-farm acti vities . 

The average tota l income of the non-irrigation households is 1206.32 ETB, which is the 

sum of incomes from sale of food grain, li vestock and livestock products and income from 

off-farm activities. The result of the study is summarized in tab le 4.8 below as foll ows. 

Table 4.8: Average Annual income o/Non-irrigator household" 2006 

Source of income Mean (ETB) Share, % 

Food grains 236.75 18.4 

Livestock and Livestock products 592.32 46.2 

Off-farm income 453 .00 35.4 

Total 1206.32 100 

Source: Field survey, 200617 

As indicated in table 4.8 , non-irrigator households deri ve their income from three major 

sources. The highest share of income is earned from Livestock and li vestock products, 

which account fo r 46.2% of the tota l income. The figure shows that Livestock Production 

is the major source of household income in addition to their use directly as food and 

traction power in agriculture. 

The share of income from food grain is not as high as the Livestock income. It only 

accounts for about 18.4% of the total income of the household. The reduction in food grain 

income is mainly because of the decline in household 's total harvest which is onl y 6.1 2 

qui ntals per household on average (look at table 4.4). The result of the study also reveals 

that off-farm acti vities are the second major source of income for non-irrigation 

households. It contributes 35 .4% of the total income of the non-irrigators households. 
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4.4.3 Comparison ofIncomes ofIrrigator and Non-irrigator Households 

In the previous section the average total annual income of the irrigator and non-irrigator 

households and the contribution of each sources of income to the total income of the 

household are discussed for both groups of the households. In this section , the comparison 

of the average total annual income and the percentage contribution of each sources of 

income to household 's total income are discussed. The comparison is based on the total 

income they earned in ETB from different sources in 2006.The summary of the 

comparison is shown in table 4.9. 

Table 4.9: Comparison a/irrigators and non-irrigator Households Average Incomes by 
Sources (in Bin), 2006 

Irrigators Non- Irrig ators 
Source of incomes Value in Bir % Value, in Birr Share, % 
Cash crop income 1084.6 44.8 - -

Food grains 382.3 15.82 236.75 18.4 

Livestock & livestock 712.35 29.47 
592.32 46.2 

Products 

Off-farm activities 
237.25 9.8 1 453 35.4 

Total 2416.65 100 1206.32 100 

Source: Household survey result, 2007 

As elaborated in the above table, the contribution of different sources of income to the total 

income of irrigators and non-irrigator households is different. Livestock & livestock 

products are the major source of income for non-irrigator sample households. When we 

look at the contribution of livestock to househo ld total income, it is significantly higher in 

the irrigator households in relative terms. The average income obtained from sale of 

livestock and its products account for about 712.35 and 592.32 ETB for irrigator and non­

irrigator households, respectively. This implies that in abso lute value terms the irrigator 

got higher income from livestock and livestock products . An improvement in li vestock 

feed in turn; improve livestock production and productivity, which might be resulted in 

improvement in household' s food security. Income from sale of cash crop could also used 

to buy li vestock assets, which improve li vestock owner ship of the households. 
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Compari son of rel ati ve income ea rned from food crop production reveals that it is higher 

in irrigator households than in the non-irrigator households . In addition, the irrigators have 

been ab le to earn more money from sale of irrigated cash crops, which could be increase 

households access to food. However, the majo ri ty of the non-i rrigators depend on income 

from sales of food grains and li vestock for covering household expenditure. It must be 

clear that the majority of the sample household sell their food grains not because of surplus 

production but onl y due to financ ial constraints, which forced them to do so. Focus group 

discuss ion with farmers indicates that much of their annual harvest was so ld for land tax 

and payment fo r agricul tural inputs, commonl y fertil izer and better seeds. 

The other major source of household income is income generated fro m the off-farm 

acti vities. The contri bution of off-farm source of income to the total household income is 

higher in non-irrigator households than in the irrigators'. The share of income from thi s 

source to household 's total income is about 237 .25 and 453 for irri gators and non-irrigator 

households. When we compare the contribution of o ff- farm income, it is less in the 

irrigator households than in their non-irrigators counterpart. 

4.4.4 Participation of Households in Off- Farm Activity 

As defined by F AO ( J 999) rmal non-farm income is income deri ved .... from wage paying 

acti vi ties and self-employment in commerce, manufacturing, and other acti vities". Off­

farm income is viewed as contributing to the diversification to the households' source of 

II1come. Therefore, it is an important factor in rural economy and household's food 

security as it allows greater access to food. Income from thi s sector enhances the 

performance of agriculture by providing the rural poor with cash to invest in agri culture, 

which in turn improve producti vity and production. Cash obtained through off-farm 

activities are a crucia l to rural households. 

In the study area, the off- farm income activities are very traditional and practi ced in their 

simplest form. The major activities performed by farm household include weaving, 

pottery, simple wood work and farm too ls, traditional house construction, sales of fire 

wood and charcoal, petty trade, wage labor. ... etc. As could be learned from the concerned 

respondents and an interview with key informants the chance to access to some of these 

activit ies has been reduced because of several factors such as parallel ing rapid 
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deforestation; recent policy for forest protection; problem of access to infrastructure 

especiall y during rainy seasons. Absence of lega l credit serv ices and limited market 

services for their outputs are also the majo r problems identifi ed by the informants. 

As far as the we ll-organized wage paying rural off-from employment sources are 

concerned, no such institutions were available in the Derra woreda. The woreda is 

characteri zed by complete absence of non-farm rural industri es unlike some other parts of 

the country. Both social and economic infrastructures are poorl y developed in the area that 

would have served as one of the deri vi ng fo rces fo r the development of off-farm 

employment generation activities. This situation might have contributed to the revealing 

widespread rural poverty and food insecurity problem in the area. 

The result of the study reveals that about 38.2% of irrigators and 48 .5% of the non­

irrigators have been engaged in off-farm activities. The study al so reveals that off-farm 

acti vities have been adopted for different purpose manl y to minimize the ri sk of food 

insecurity and as coping mechanism to the ex isting low agri cultural income and frequent 

shortage of food. Moreover, few respondents that that are engaged in non-fa rm acti vities 

for accumulation purpose (money accumulation), relatively in irrigation households. 

Others responded that they engaged in nOll-farm activities to build corrugated house and to 

buy other producti ve assets. The following table shows the percentage di stribution of 

sample households' participation in different off-farm acti vities. 

Table 4. 10· -Percentage Distribution of Households' Participation in 

Non-Farm Activities, 2006 

Household groups 
Off-faml Activity Irrigators Non-irrigators 

Frequency Share, % Frequency Share, % 
Wage labor 2 ' " 17 12. 14 .J .J" 

Petty trade 7 11.66 2 1 15.00 
Weaving 6 8. 33 12 8.57 

Fire wood and , 
5.00 9 6.42 J 

charcoal sale 
Pottery 1 1.66 2 1.42 

Source: Household survey, 2007 
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When we look at the pattern of diversification in the study area, the majority of non­

irrigator households' are engaged in petty trade, weav ing, wage labor, sa le of firewood and 

charcoal. On the other hand, almost none of the irrigators have engaged in wage labor and 

few of them participated in petty-trade, weaving and other activities. Since non-irrigators 

stay idle throughout the long dry season (slack period), the majority of them engaged in 

wage labor, petty trade, weaving and other off-farm sources of income. Participation in off­

farm activity is high in non-irrigator households than in the irrigators. 

4.4.5 Distribution of Households by Number of Source of Income 

As discussed in the prev ious section , household source of income is divided in to four 

major categories. These are income from sale of food grains, income from sale of cash 

crops (both irrigated and rain-fed), livestock and li vestock product's income and income 

from off-farm activities. This is only the major category based on sectori al classification of 

activities (farm and off-farm activities). Farm activities include cash crop production, 

production of food grains, livestock rearing, bee keeping and others agricultural activities. 

On the other hand , off-farm activities include wage labor, patty-trade, weav ing, firewood 

and charcoal sa le, pottery, blacksmith and other non-agricultural activities . 

As revealed in the table 4. II , not all households derive their income from both farm and 

non-farm activities. Most households have derived their income from farm activities 

(mainly li vestock production and food crop production). Other households deri ved their 

income from sale of cash crops (both irrigated and rain feed) , sales of food grains, 

livestock & li vestock products and supplement their income from farm activities by 

participating in off-fa rm activities. In this case a household might parti cipate in more than 

one off-farm activities and could be diversifying hi s/her sources of income. In this case, 

irrigation households have more advantage than their non-irrigator househo lds do because 

they derive additional income from cash crop farming. Moreover, income from cash crop 

farming could be invested in other off-farm activities, wh ich in turn generate add it ional 

income fo r the household. The summary of the di stribution of household by num ber of 

sources of Income is presented in table 4. II . 
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Table 4. i i . Distribution of Household by Number of Sources of income 

(Both farm and non-farm activities), 2006[ 

Number of Irrigators HH Non-Irrigators HH 

Sources Income Frequency Share, % Frequency Share, % 

One 0 - 6 4.3 

Two 7 11.66 37 26.42 

Three 28 46.6 45 32. 14 

Four 19 31.67 44 31.42 
Five 4 6.66 6 4.3 

Five-Seven 2 3.33 2 1.42 
Total 60 100 140 100 

Source: Field survey, 2007 

Compari son of the sample households' 111 terms of the number of sources of income 

indicates that irrigation households have much more di versified sources of income than the 

non-irrigation households. Thus, the former group secured higher total income than their 

non-irrigator counterpart did. The majority of the irrigators have three and more than three 

sources of income as compared to the non-irrigator households. 

The number of sources of household income determines di versificat ion status of the 

houschold. In th is study, three sources of income are taken as average. Based on this 

households' diversificat ion status is di vided into two major categories, high diversifier and 

less di versifier households. A Household engaged in three and more acti vities is 

considered as high diversifier whereas a household with less than average (three) source of 

income is categorized as less diversifier. On the other hand, ho usehold with less than 

average (three) source of income is catego ri zed as less di versifier. Diversification of food 

and income sources (in cash and kind, farm and off-farm) is considered as one of the main 

"buffers" households can develop against risk in agrarian environment. 

4.4.6 Measuring Income Diversification of Households 

As indicated in the literatures, diversification measures, so fa r mostl y ava ilable fo r rural 

areas have focused mai nly on esti mation of non- farm income share in the total household 

income (B lock and Webb 200 1; Barrett and Webb 200 1; Lanjouw et a!. 2001). However, 

Lire Ersado (2006) developed a ri cher measure of income di versification based on a more 

di saggregated classification of income sources beyond the simple farm and non- fa rm 
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categori zation. He developed a diversification measure based on the relati ve contribution 

of income sources-earner combination to the total income of a given household. 

For the purpose of thi s study the number of household 's sources of income is used to 

determine the diversification status of households. On the basis of househo lds sources of 

income in farm and non-farm income activities households have been classified in to high 

diversifier and less di versifier households. To classify households as high or less 

diversifier, number of sources of income with the highest frequency is used . In thi s case, 

number of sources of income with the highest freq uency is three. The result of the study 

reveals that out of 60 irrigator households 28% of them earned income from three sources 

during the reference period. In case of the non-irrigator households' 45 households derive 

thei r income from three sources of income. 

Thus, households with tlu'ee and more sources of income are classi fied as high diversifier 

and whose with less than three sources of income are categorized as less di versifier. On the 

bas is of the above criteria 88 .33% of the irrigators and 69.29% of the non-irrigator 

households are class ified as high di versifier households (i.e . they earned income from three 

and more sources of income during the reference peri od). 

There are marked differences in the di versification status of sample households. The 

irrigators have more diversified sources of income with less than 11.67% of the irrigators 

depend on less than three sources of income. In contrast, about 30.71 % of the non-irrigator 

households depend on less than three sources of income. The differences in households' 

sources of income also have different result on households ' total income and food security. 

As indicated in table 4.9, irrigator households earned more total income than the non­

irrigators (refer tab le 4.9). Improvement in household 's income also improves households' 

access to food tlu'ough purchase . Comparison of the food security status of the two groups 

of sample households also confirmed that the irrigator households were more food secure 

than the non-irrigator households (refer table 4.13). 
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4.5 Food Security Status of Households 

Any single indicator cannot capture the full range of households' food insecurity and 

hunger. Instead, a household 's leve l food security assessment needs obta ining information 

on a variety of spec ific conditions, experiences, and behavior that characterize food self­

insufficiency (serve as indicators of the varying degree of severi ty of the condition). Data 

on different behavioral paths that reveal the vari ous coping strategies adapted by the 

househo lds in attempting to deal with food resource inadequacy al so ind icate the level of 

food insecurity. Research over the past two decades has identi fied a particular set of thi s 

kind of conditions, experiences and behavior pattern that consistentl y characterizes the 

status of food insecurity and hunger as ind icated below . 

• :. Anxiety that the household food budget or food supply may be insufficient to meet 

food requirement; 

.:. The experience of running out of food , without money to obtain more food; 

.:. Perceptions by the respondent that the food eaten by household members was 

inadequate in quality or quantity; 

.:. Adjustments to normal food use, substituting cheaper food than usual ; 

.:. Instances of reduced food intake by adults in the household; and 

.:. Instances of reduced food intake for children in the households 

(Bickel, Gray, et aI., 2000). 

In thi s study a variety of specific conditions, experiences, and behavior (as outlined above) 

that characteri ze sample households' food security condi tions were co llected and used to 

identi fy the food security status of the sample households. In the following consecutive 

sections di scussed the procedure and outputs. 

4.5.1 Households Food Security Measurement Procedure 

Sample households were asked three categories of questions to capture four kinds of 

household's food security situations during the past 12 months (2006). The three categories 

of questions contain the quali tative and quantitative aspects of the household food suppl y 

as well as household' s behavioral and psychological response to food shortage. 

The first categories of questions ask whether a cond ition of food insecurity has occurred 

wi thin the re ference period. At thi s stage, sample household were screened in to two 
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groups (Food secure and food insecure households) . The response of the household was 

coded as affi rmative and negative answers. Negati ve response indicates absence of any 

conditions man ifes ti ng food insecuri ty (Food secure household) and affirmat ive respo nses 

indicate the presence of food insecurity problem, irrespective of the level of food 

insecurity. 

The second category of questions was presented only to households with affirmati ve 

response to assess the different conditions, experience of food insecurity and the number of 

months in which the conditions of food insecurity occurred. The third category of 

questions presented to food insecure households to identify household's behavioral 

response (coping mechanism) to the problem of food insecurity (shortage of food). The 

fo ur kinds of food insecu ri ty situations presented to households' with food insecurity are 

the following: 

I . Anxiety or perception that the household food budget or food supply was inadequate; 

2. Household's perception that the food eaten by adult or chi ld ren was inadequate III 

quali ty and quantity and substitution of cheaper food; 

3. Reported instance of reduced food intake or skipped meals for adu lts; 

4. Reported instance of reduced food intake fo r children or skipped child meals and the 

experiences of go ing without food fo r one or more days due to shortage of food or 

resources to obtain food. 

The above situations measure cluster of central condi tions or components of the experi ence 

of food insecuri ty and hunger. Based on the overall pattern of household's response to the 

three clusters of questions the status of household's food security will be determined. The 

level of food security for each household extends from full y food secure at one limi t to a 

severe leve l of food insecurity with the experience of hunger, both fo r adul ts and children. 

For many of these potential indicators established questions were included in the survey 

questionnaire. During the survey sample households were asked the above kinds of 

household food conditions, events, behaviors, and subjecti ve reaction to problem of food 

recess. In add ition, each question asks explicitly about circumstance that occurred during 

the past 12 months (2006 or 1998-1 999 E.C). 
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4.5.2 Compal'ison of Household Food Self-Sufficiency 

One of the methodologies used to assess household level food security is to assess the 

periods of household's food self-suffi ciency fro m their annual harvest (1998- 1999 E.C). 

This is mainly because own production is the common ways of acq uiring food for rural 

fa rming households. A household also obtains food from market, food grain transfer 

through loan, gift, and food aid and other mechanism. Here, the emphasis is to compare the 

period of irri gator and non-irrigator household's food self.suffic iency from their own 

production in 2006 cropping year. 

Since the concept of adequate food is not universal agreed up on, adequate food in thi s 

study refer to what the respondents themselves (percepti on) fee l adequate. Accordingly, 

one of the interviewed household defined adequate food as follows: A household is food 

se lf-s ufficient " If he could able to feed hi s family throughout the year without an anx iety 

of rtull1ing out of food, reduction in meals size, skipped meals and without adopti ng to 

unusual coping strategy like substituting cheaper food items". The summary of the result 

orthe survey is presented in table 4.12 below. 

Table 4. J 2.· Summary of Households' Food Self-sufficiency Period ji-om own Production 
! 2006 n , cropping year 

Period of Food Self-Sufficiency Household Groups 

Irrigator households, (%) Non- Irrigators 
Households (%) 

<3 months 3.33 2.9 

3-6 months 5.3 13 .2 
6-9 months 36.8 44.1 

>9 but< 12 months 39.5 23.4 

:::: 12 months 18.2 13.4 

Source: Household Survey, 2007 

As can be seen from the above table the compari son of households' food self·sufficiency 

period (in months) indicate that on ly 18.2% of irrigators and 13.4% of the non- irrigator 

households fed themselves for 12 and more months from their own subs istence farming. 

Based on the above table, it is on ly 39.5% of the irrigator households ' could feed 

themselves adequately fo r more than 9 months but less than 12 months. The corresponding 

figure fo r the non-irrigators household is 23.4%. The above compari son of households 
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food self sufficiency form own production during 2006 (1998-1999 E.C) was irrespecti ve 

of the nutritional status of the food they consumed. The majority of the sample households 

fed themselves from 6-9 months. The corresponding figure for the irr igators and non­

irrigator households ' is 36.8% and 44.1 %, respect ively. Since irrigation fa rming brings 

extra income from sale of cash crops, irrigator households could ab le to purchase more 

food from market, thus more access to food than their non-irrigato rs counterpart did. The 

study indicate that, 23.7% of the irrigator sample households respond that 25% of their 

food items came through purchase using income from cash crops produced using 

irrigati on. 

Comparison of the food self-sufficiency period of the two household groups indicates that 

the majority of irri gator households fed themselves for a longer period than the ir non­

irrigator counterpart. This is because irrigation fa rming resulted in an increase in 

household' s income through production of high value market oriented cash crops 

(vegetables and fru its). In one wayan improvement in household' s lI1come Improve 

household 's enti tlement and access to purchased food items, which in turn Improve 

household 's food security. Income fro m sa le of cash crops can be used to purchase 

agri cultural inputs like fe rtili zer; high variety seeds and other needed farm inputs. The use 

of modern agricultural inputs in turn enhances production and productivity of smallholder 

agriculture. An increase in production and productivi ty of fa rmer also resulted in an 

increase in food availability at the household leve l, which in turn improves household food 

security. In the previous section comparison of annual production of the irrigator and non­

irrigator households indicate that the irrigators produce more crops than the non-irrigators. 

Here, the comparison of their food sel f- sufficiency fro m own producti on a lso indicates that 

the irrigators were more food secure than their non-irri gators. This implies that irrigation 

contribute to households food security through increasing households income. 

The other lesson learned fro m the above compari son of households' food se lf-security from 

own production is that there is a gap in food availability for the majority of the households 

through own production. The gap in households' food availability indicates that rural fa rm 

households ' in the stud y area could not able to produce enough food to meet their food 

requirement. The gap could be fi lled by various coping mechanisms li ke food purchase, 

loan, and transfer t1u'ough food aid or other coping mechanisms. 
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Table 4 .1 3 shows the level of food security for each households which ex tend from full y 

food secure at one limi t (i. e. absence of any food insecurity indicators) to a severe level of 

food insecurity with experience of hunger (reduce/skip meals by household members) due 

to lack of resources to obta in food. Each of the food insecurity indicators allocates the 

position of the household food security status wi th respect to the ordered seri es of 

indicators presented in the preceding section. 

The fi rst category of household food securi ty status is food secure household. Household 's 

in thi s category shows no evidences of food insecurity. Out of the total irrigator sample 

households 38(63.33%) of them repolted absence of any food insecu ri ty ind icators during 

the refe rence period. On the other hand, out of 140 non-irrigator sample households 

53(37.8%) repolted absence of food insecurity indicators. 

The second group of household is food insecure without hunger. Food insecurity is ev ident 

in the household members' concerning about adequacy of the household food suppl y and 

in adjustments to household food management, including reduced quality of food and 

increased unusual coping pattern like substitute cheaper food items but no reduction in 

members' food intake is reported. In this survey, out of the total non-irrigator households 

17(28.33%) respond that they experi enced situations, which indicates the condition of food 

insecurity without hunger. On the other hand, the majority of the non-i rrigator households 

respond si tuations (indicators), which clearly show food insecuri ty without hunger. The 

correspond ing figure is 68(48.6%) for the non- irrigation households. The figure seems that 

the majority of the non-irrigato r households experienced food insecuri ty without hunger as 

compared to the irrigator households. 

The third category of household 's food security leve l is food insecure with hunger. At this 

sage of food insecurity leve l, household reported instances of reduced food intake by 

adults and children in the household and cut meals time both for children and fo r adults. 

All households with children have reduced the children's food intake to an extent 

indicating that the children have experienced hunger. Moreover, household also reported 

that all (both adult and children) members' of the family did not eat for the whole day or 

night because of shortage of food or money to obtain food. When we look at the sample 

households in thi s regard, the situation is worse for the non- irrigator households. Out of the 

sample food insecure non-irrigator households 19(13.6%) responded that they 
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reduced/skipped meals both for adults and children during the reference period. In contrast 
only 5(8.33) of the irrigator households respond situations (indicators) indicating food 
insecurity with hunger. In the preceding sections the basic fea tures (ind icators) of food 
insecure households (food insecure with and wi thout hunger) and the different copll1g 
mechanism adopted by food insecure households to food shortage are di scussed. 

4.5.4 Indicators of Household Food Insecurity 
As di scussed in section 4.5.3 , food insecure households show different indicative 
conditions, experiences and behavioral response to food shortage. It has been indicated that 
out of the sample households, 22 irrigators and 87 non-irrigator households were food 
insecure. The summary of indicators used to identify the level of severity of the problem 
of food insecurity within food insecure households and the corresponding percentage of 
the food insecure households is presented in the table 4.14 below 

Table 4.14.' Indicative Conditions of Food Insecure households, 2006 

Indicatives of Food Insecurity 

Worry (anxiety) that food wi ll run out before 
I get money to obtain more food; 

My fami ly did not get "enough food", because I 
neither able to produce nor purchase enough food in 

qual ity and quality; 

Purchase cheaper food (substitute cheaper food) 
Reduced adul t food due to shortage of food and 
Money to obtain more food; 

Skipped adu lt meals because of shortage food or 
money to obtai n food 

Reduced child meals because of shortage of food or 
money to abstain food; 

Skipped child meals because of shortage of food or 
money to obtain food; 

Adult members of the family did not eat for the 
whole day or night because of shortage of food 

or money to obtain food 
Children did not eat for the whole day or ni ght 
because of shortage of food or money to obtain food 

• Mult iple responses IS pOSSible 
Source: Field Survey, 2007 
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Irrigators Non-i rrigators 
N % N % 

12 59. 1 54 62. 1 

4 18 .2 50 57.5 

10 45 .5 28 32.2 

19 
5 22.7 2 1.8 

4 18.2 16 18.4 

, 
13.6 17 19.5 .J 

2 9. 1 13 14 .9 

2 9. 1 8 9.2 

I 4.5 7 8.5 
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As displayed in table 4.14, one indicator of household 's food insecurity condition is 
anxiety. Anx iety measures the perception that the household food budget or food supply 
was inadequate during 2006. A Household with inadequate food budget feels anxiety about 
the gap in his Iher fami ly food supply. This indicator measures the two core elementals of 
food security (i.e. food availabil ity and access to food). 

Comparison of the two groups of sample households' food suppl y (budget) in the period 
under study reveals that 62. 1 % of the non -irrigators were wo rri ed that they would run out 
of food before they get money to obtain more food. On the other hand, the perception of 
rlIlming out of food suppl y without money to obtain more food was less for the irrigator 
househo lds. Only 59.1 % of the irrigators worri ed that their food budget might not last until 
they obtain additional food (money to obtain more food). The figure indicates that the fear 
of running out of food without having enough money to obtain more food was severe in 
the non-irrigator households. This is mainly because irrigators are more access to food due 
to extra income earned from sa le of irrigated cash crops. Comparison of annual income of 
sample households shows that irrigators were able to earn more income than the non­
irrigators, which in turn enhance their access to marketed food grains. Hence, it reduces 
anxiety of rLllming out of food with out more money to obtain food. 

Comparison of the number of months in which the condition of anxiety occurred indicates 
that the perception of running out of food is higher in non-irrigators than in the irrigator 
households. Out of the sample households 11.5% of the non-irrigators and 9.1 % of the 
irrigator households worried often about the insufficiency of their food budget whereas 
36.7% of the irri gato rs and 33.3% of the non-i rrigator households worried that they would 
run out of food before they get money to buy more for many times. About 55.2% of the 
non-irrigators and 54.4% of the irrigator households reported that they worried for a shol1 
peri od. 

The second indicator used to identify the food security status of the household was the 
perception that the food eaten by family is not "enough" in quality and quantity. 
Assessment of the perception of the qual ity and quantity of food eaten by the sample 
households reveals that 57.5% of the non-irrigators and 18.2% of the irrigator households 
respond that their fami ly did not eat "enough" food in terms of quality and quantity for the 
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reason that they neither ab le to produce nor purchase enough food. Accordi ng to the above 
compari son of the two groups of sample household ' s avai labi lity of food and access to 
food was better in irrigator households than their non-irrigator counterpart. 

The duration in which the sample households' depend on less quality and quantity food 
varies in the two groups of the households. The su rvey result shows that 13.6% of the 
irrigators and 9.2% of the non-irrigator households did not get enough food often because 
they neither able to produce nor purchase enough food in terms of quality and quality. 
About 25.3% of the non-irrigators and 31.8% of the irrigators respond that they did not get 
enough food in terms of quantity and quality fo r many months but not in all months. In 
contrast, 65.5% of non-irrigators and 54.5% of the irrigato rs respond that they did not eat 
"enough" food for a short period during the past 12 months. The above comparison reveals 
that the irrigators were relatively more access to enough food in terms of quantity and 
quality than the non-irrigators was in 2006. 

The third situation of food insecurity indicators used is the assessment of reported 
instances of reduced food intake for different age categories (adult and children) of 
members' of the household . In the study of household food security thi s is a threshold 
stage because any reported instances of reduced/skipped food intake in the household 
indicates that the househo ld food condition is moving from bad to worse. In addition, it 
indicates the transition of household from food insecure without hunger to food insecure 
with hunger. 

The survey reveals that 2 1.8% of the non-irrigators and 22.7% of the irrigator households 
reported instance of reduced food intake for adults . The survey further shows that 4.5% of 
the irrigators 3.4% of the non-irrigator households cut adult meals in many months but not 
in all months due to shortage of food or money to obtain food. About 19.5% of the non­
irrigators and 13 .6% of the irrigator households reported that they cut adult meals in few 
months for many time during the past 12 months. 

A reduction of adult meals (skipped meals) tell as that at least some member or members 
of the household are experiencing hunger due to insufficiency of household food resources 
but not necessaril y a ll members. When the household is impacted by food insecurity due to 
inadequacy of food or money to obtain food, some adult members wou ld t experi ence 
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hunger. Preliminary ev idences suggest that most of but not all adults in the household are 

likely to be similarl y hungry (USAO, guide to food security measurement, 2000). 

The situat ion for children in the household appears to be quite different. When the 

household is reporting conditions of sever food insecurity, it does not necessaril y indicate 

that children, espec iall y younger ones in the household are hungry. The common pattern of 

behav ior in most communi ty with children is adults to under go hunger before the first 

indicators of hunger appear among the children. Thus, in households with children of 

status "food insecure with hunger" the food security measure shows a clear evidence of 

adul ts hunger but does not necessarily show evidences of children's hunger. 

Concerning meals of children «1 8 years old), 19.5% of the non-irrigators household and 

13.6% of the irrigator households cut child meals during the reference peri od. Moreover, 

14.9% of the non-i rrigators and 9. 1 % of the irrigato rs skipped child meals because of 

shortage of food or money to obtain food during the past 12 months (2006). 

As the food shortage become severe, household 's response to the situation was al so 

changed. At the severe stage of food insecurity, adult members of the family did not eat for 

the whole day or night because of absence or shortage of food. Thi s situation indicates 

food insecurity with hunger. The survey result shows that 9. 1 % of adu lt members' of the 

irrigators and 9.2% of the non-irrigators did not eat for the whole days or night because of 

shortage of food. As can be seen from the table the condition is better for irrigators than the 

non-irrigator households. In the last 12 months (2006), 4.5% of the irrigators and 8.5% of 

the non-irrigator households respond that their children did not eat fo r the whole day or 

night because they could not afford enough child food. 

4.5.5 Coping Mechanisms of Food Insecure Households 

Looking at households' coping mechanism is one important dimensions of assess ing the 

food security conditions of the household. Household made different behavioral response 

to the problem of food insecurity. These coping strategies can range from informal safety 

net, which peoples draw on their soc ial net works to eating less and cheaper meals and 

searching fo r wi ld food. Research findings on food securi ty identified ranges of coping 

mechanism to specific situations. These coping mechanisms can vary from region to region 

or from household in to the same regions. 
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For the purpose of thi s study, households' coping mechanisms are grouped in to three 
major categories. These are depleting strategy, maintaining strategy and reductive 
mechanisms. Sample households were asked to identify the ranges of coping mechanisms 
that they adopted at different level of severity of the problem of food shortage. The 
different coping mechanisms employed by sample households and the corresponding 
percentage of respondents are summarized in table 4.15 

Table 4.15: Food insecure Households' Copping Mechanisms 

Types of Coping Mechanisms 

- Food loan form neighbors 

Maintaining -Engage in labor work 

strategy -Purchase cheaper food-

- Use food aid 

-Migration 

Reductive 
-Reduce meals size& skip meals 

strategy -Reduce meals variety 

-Renting out land 
Depleting 

-Sales of livestock mechanism 
-Eat reserved seeds 

* MultIple responses IS possIble 
Source: Field Survey, 2007 

Irri gators Non-Irrigators 

31.8% 40.2% 

27.3% 36.8% 

413.8% 32.9% 
9.2% 5.5% 
4.5% 11.5% 

22.7% 21.8% 

27.3% 19.54% 

22.73% 12.6% 

27.3% 29 .9% 

22.73% 8.1 % 

As can be seen from table 4. 15, household adopted di fferent copping mechanisms to food 
shortage. The most frequently adapted coping mechanism is purchasing of cheaper food 
and food loan from neighbors. In fact, as the household is impacted by problem of food 
shortage, they adjust their food consumption by substituting cheaper food. In the study 
area, the majority of the interviewed households respond that they sold teff, due to its high 
price in the market, and bought cheaper food items like wheat, maize, and sorghum. Out of 
the food insecure irri gator households 1 0(45.5%) of them employed this adaptive strategy, 
whereas the corresponding figure for the non-i rrigator households is 28(32.9%). 
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A sale of livestock asset is the major coping mechani sm adopted by non-irrigator sample 
households. In fact , farmers indicated that they sell their livestock assets and buy others for 
the cheaper price so that they can buy food for grain with the difference from where they 
found it cheaper. Particularly ownership of small animals such as goats, sheep, heifer, ca lf 
and poultry are very important for households to get access to food because these animals 
are the first to be sold whenever the household is in need of cash and faced food shortage. 
About 6(27.3%) of the irrigators and 26 (29.9%) of the non-i rrigator households so ld their 
li vestock and purchased food during the reference period. 

As seen from the table, very few sample households responded that they may migrate to 
other areas even if they faced problem of food insecurity. Only I (4.5%) of the irrigators 
and 10(11.5%) of the non-irrigator households have indicated that they went to another 
place temporarily in search of labor work to cope with the problem of food shortage. 

According to the key informant interview with experts from the woreda di saster prevention 
and preparedness desk (DPPD), farmers under ri sk of landslide and crop damage are not 
willing to join the resettl ement project. The offi cer added that recently, three PAs suffe red 
from landslide and total crop damage due to heavy rain. The majority of the victims of 
these problems refused to resettl e in other place, instead they appcaled for temporary fuod 
relief. This shows that even under such pressure people (farming household) did not want 
to leave their settlement in their commllJ1ity. 

The other coping mechanism adopted by the food insecure households was eating of 
reserved seeds. Five households (22.7%) from the irrigators and seven households (8. 1 %) 
from the non-irrigator households employed this coping mechanism to so lve the problem 
of food shortage. 

Renting out of land is al so used as adapti ve strategy to food shortage. In the study area, 
fa rmer who cultivates land on the basis of crop sharing required to give food grains (or 
money) to the landowner if he/she asked to do so, (wants to cultivate the land for the next 
harvest season). However, he/she takes the same amount of money or grains during the 
next harvest season. 

87 RLDS, MA THESIS, 2007 



On the other hand, fanner also rented out hi s/her farmland for specific period of time if 
he/she faced shortage of food grain or money. The survey result show that 5(8.3%) 
irrigator households and II (7.9%) of non-irrigator households rented out their farml and to 
cope with food shortage during 2006. 

As indicated by Gri vetti ( 1978), food s that grow in the wi ld form a significant part of di et 
for people in many places. Information abo ut their actua l significance is scarce, however, it 
has been esti mated that more than 30% of the total food intake comes from such foods for 
certain population. Wild food is often called "surviva l food" during times of stress (Ibid, 
1987). However, thi s study did not come across with thi s kind of coping mechanism. It 
had been found that none of the sample households used wi ld food to cope up with food 
shortage. 
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CHAPTER FIVE 
Conclusion and Recommendation 

5.1 Conclusion 
Thi s study deals with small-sca le irrigation, income diversification and household food 
security in Derra woreda, North Shewa zone, Oromiya region. The overall object ive of the 
study is to assess the contributions of small-scale irrigation farming and income 
di versification to household 's food security. Comparative stud y was conducted to assess 
the contribution of irri gation farm ing to the food security of the households. Households 
with and without irrigation farming were included in the survey to see the comparative 
advantage of irrigation farming. 

To identify the food security status of the sample household period of food self-s uffic iency 
from their annual harvest and different food insecurity indicat ive conditions, events and 
behaviora l response to the problem of food shortage were used. The find ing of the study 
reveals that the majority of the sample households , both irrigators and non-irrigators, could 
not be able to feed their family adequately tlu'ough out the year from their own subsistence 
production. Taking in to consideration other sources of household food , commonly through 
purchase, stili the majority of the non-irrigator households could not be able to feed their 
famil y adequately through Ollt the year. 

The finding of the study indicate that 63.3%, 28.33% and 8.33 of the irrigator sample 
households were food secure, food insecure without hunger and food insecure wi th hunger, 
respecti vely. In comparison, 37.8%, 48.6%, and 13.6% of the non-irrigator households 
were food secure, food insecure wi thout hunger and food insecure with hunger, 
respective ly. This implies that the condition of food security was rel ati vely good for the 
beneficiari es of irrigation during the reference period than the non-irrigator households. 
Food insecure households were not pass ive agents to the problem of food security. They 
adopted diffe rent coping mechanism to get ride of the problem of food shottage. The 
finding of thi s study shows that reducing the variety, size of fami ly food and skipping 
meals were the major coping mechanism commonly adopted by the households in the 
study area. 

The development of small-scale irrigation wou ld stab ili ze agricultural production and 
contri bute to food suppl y even in years with inadequate rain fa ll and increase the overa ll 
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level of crop production in years with normal rainfall. Irrigation households have been able 
to produce twice a year using the irrigation water and able to increase their annual income, 
hence, household level food availability and access. The compa ri son of the total annual 
income of the irrigators and non-irrigator households reveal s that irrigato rs have been able 
to make twice as much annual income as their non-irrigation counterpart. 

In the study area, the performance and effecti ve use o f small-scale irrigation farming is 
constrained by multi -d imensional problems, ranging from individual farmers atl itude to 
institutional arrangements. The major problems includes small size of irrigation plots; 
frequent damage of irrigation water structures such as diversion weir and earth canal , 
inadequate farmers' knowledge and awareness (skill s, and experience); lack of market and 
marketing faci lities and settlement pattern of the irrigators and open grazing during 
summary are the major obstacle for irrigation development. 

The finding of this study suggests that the major threats to household food security are 
more related to low and unstable incomes and unemployment than to food production 
deficit. The alternati ve policy option is to improve food entitlement through direct 
household's income diversification (farm and non-farm) to improve household 's access to 
food. Such income generating activities serve as immed iate relief, risk spreading potenti al 
and will enable the beneficiaries to acquire the basic needs (food, clothing, etc) which in 
turn create the desired functioning of life such as living healthy and active life. 

Diversification of food and income sources (farm and non-farm activities) is considered to 
be one of the main "buffe rs" households can develop against ri sk in agrarian community. 
In the stud y area, off-farm employment opportunities are limited in both availability and 
income generating potenti al. The finding of the survey reveals that the non-farm acti vities 
are traditional and practi ced in their simplest form . Well-organized wage paying rural non­
farm employment generation activities are non-ex istent. Many households derive their 
income from self-employment activities with low return and wage labor as rural industri es 
does not ex ist in survey villages. Most non-farm activities are intensive in labor but not 
capital. The finding of the study induced the conclusion that the development of irrigati on 
and diversificatio n of househo ld sources of income (farm and non-farm diversification) has 
its own contribution to alleviate household 's food insecurity. 
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5.2 Recommendation 

Based on the find ing of the study, the following issues are identified for policy 

consideration to enhance the contribution of irrigation farming and income diversification 

to household 's food security: 

~ For the growing numbers of chronicall y food insecure households, who are unable to 

meet their food requirement alternati ve off-income generating opportunities is very 

important; 

~ The finding of thi s study indicates that an increase in households income improve 

households food security. To Improvement household's income the alternative policy 

option is to identify and invest in alternative farm and off-farm employment 

opportuni ties; 

~ Prompt alternative economic activity through regulations that prompt investment in the 

study area to expand off-farm employment opportunity; 

~ Given extreme climatic variability, stabilizing agricultural production is as important as 

raising yields. Development policy towards interventions such as investing in 

indigenous small-sca le irrigation and improvement of the ex isting small scale scheme is 

crucial to reduce the effect of drought and improve food security of the households; 

~ Policies induced to promote irrigation farming should also need to give due attention to 

complementary and related sectors such as rural roads, extension services, provision of 

credits; 

~ Entry barriers are found to be the major problems to high return diversification options 

in the study area. Investment options are constrained by incomplete credit markets. 

Thus, 

,/ Provision of credits and inputs; 

,/ Improvement in rural infrastructure 

,/ Institutional facilitations of voluntary co-operation groups could be beneficiary 

to household food security. 
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>- Promotions of farmer's group work (co-operatives) and provide them with technical 
knowledge; credits service could faci li tate participation of households in off-farm 
activities ; 

>- As discussed in chapter fo ur effective use of irrigation potential in the study area was 
constrained by the settlement pattern of the community. Thus, to minimize the adverse 
effect of the settlement pattern, the resettlement program initiated by the irrigators must 
be supported both by DIRDP and by the local government and non-governmental 
organ izations; 

>- Provision of credi t service, inputs and some form of incentive for model farmers is also 
important to increase effecti veness of irrigation schemes. 

>- Farmers training in water management, maintenance of infrastructures, crop intens ity and 
input utili zation (appl ication) should be carried out to promote the contribution of 
irrigation scheme to food security; 
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Annex I 

Survey Questionnaire Designed to Assess to Food Security Status of 

Sample Households in Derra Wroeda, North Shewa, Oromiya Region 

IDENTIFICATION 

a) Enumerator's name _________ _ • 
b) Name and code of PA _ _______ _ 

c) Village _ ____________ _ 

d) Name of Irrigation scheme ______ _ 

e) Date of Enumeration _____ _ _ _ _ _ 

Introduction 

Good morning / afternoon/ evening, dear respondent: 

I am from Addis Ababa University. I am conducting a research on 
household food security conditions during 2006. Representative sample 
households have been selected for interview in this survey. It is 
important that you take part, so that an accurate picture of the view of 
household is obtained. Every thing you say will be treated confidentially. 
It is important that you answer all the questions honestly. The 
researcher or other body will not be able to identify any actual views 
made by specific households . 

An interview will take about one hour. Would it be convenient now or if 
preferred I could come back at another time? When would be most 
convenient? 

Part I: Personnel and Household Data: 

Instruction: Please provide the following details: 

1) Sex of the Respondent (HH head): 

1) Male D 2) Female D 
2) Age of the Respondent: years 

3) Marital Status: 

1) Married 0 
4) Divorced 0 

4) Educational Status: 

o 

2) Not married D 
5) widowed D 

o 

3) living as m a rried D 
6) Separated D 

D 



1) Illiterate 2 ) Read only 3) Read and write 

o 4) junior secondary school EJ 3) Elementary school 

5) High school 0 6) others (specify) _____ _ 

5) Size of the Family: ____ _ 

1) Children under 15 year 0 
3) 16 to 64 year s old 0 

2) 11 to 15 years 0 
4) 65+ Years D 

INSTRUACTION: (Tick your answer inside the box) 

1) How much is the landholding size of th e family? (Timed , Hectare or 
other local unit)? 

2) Have you ever cultivated during the belg season (February -March) 

1) Yes 0 2) No 0 
3) If yes, to question no. 2 ind icate the types a nd the tota l amount 

produ ced in 1998? 

1) 9 - 10 seasonsO 2) 7-8 seasons 0 
3) 5-6 seasons 0 4) Less than 5 seasons 0 

4) On the average, what percentage of your irrigation plot is allotted for 
cash crops each year? 

1) Full of my plotO 2) Y2 0 
3) Y4 0 4) Y2 of my plot 0 

5) Have you cultivated the tota l of your irrigable land during the d ry 
season (Bega)? 

1) Yes 0 2) No 0 
6) If No to Q. 5, what were the reasons? (Tick your a nswer) 

1) Labors shortage in the fami ly 0 2) Lack of oxen 0 
3) Lack of seeds 0 4) Lack of credit D 

5) Enough production from m a in rain cultivation D 

6) Others (s pecify) _______ _ 

7) Did you rent your irrigable land in 1998? 

1) Yes D 2) No D 

8) If your a nswer is yes to Q. 7, what a mount of your landhold ing? 

1) All of my holding D 2) '/2 D 

3) 3/4 D 4) ';" D 
9) Who a re the main workers in your irrigated farm usua lly? 



1) All family members D 

3) Family and relatives D 

5) Others (specify) _____ _ 

2) Only male family members D 

4) only female Family members D 

10) Did you hire labour in operating your irrigation farm? 

1) Yes D 2) No D 
11) If yes to Q.10, on the average for how many working days each 

growin g seasons? 

1) DayO 2) weeksD 3) monthsD 

12) Which cash crops (vegetables) you have grown using irrigation? 

1) Su gar caneD 2) OnionD 

3) Garlic D 4) PotatoD 

5) Vegetables (cabbage, carrot, tomato , pepper) 

6 ) ChatD 7) others (specify) ___ _ 

13) Why do you choose this jth ese cash crops? 

1) Climatic a nd environmenta l adaptation D 

2) Economic adva ntage (better marketability) D 

3) Good production (high yield) D 4) High d isease to lera nce D 

5) Easy to cultivate and manage D 

6) Seeds availableD 

7) Use it for anima l fodder D 

8) Others (specify) _____ _ 

14) Which fruits you h ave often grown u sin g irrigation? 

1) Banana D 

3) Orange D 

5) Papaya D 

7) Others (specify) _____ _ 

2) LemanD 

4) AvocadoD 

6) mango D 



15) Indicate the types a nd a m ount of cash crop you produced and the 
income received form sale of cash crops: 

NO Cash Crops Unit Amount Tota l Sale In 
Produced Birr 

1 Onion 

2 Pota to 

3 Cabbage 

4 Ca rrot 

5 Tomato 

6 Pepper 

7 

8 

TOTAL 

Irrigated Cereal Crop Farming 

Instruction: Tick your answer inside the box 

16) Using irrigation do you grow cereal crops? 

1) Ye s D 2) No D 
17) If yes, which cereals you often grow? 

1) Ma ize D 2) Teff D 

4) WheatD 5) SorghumD 

7) Others (specify) ____ _ 

18) Why do you choose this /these cereal crops? 

1) Climatic and environmental ada pta tion D 

2) Economic advantage (better m arketability) D 

3) Household food dem a nd D 

4) Use it for animal fodder D 

5) Other (s pecify) _____ _ 

3 ) Barely D 

6) PulsesD 



19) Indicate the types and amount of cereal c rops produced, sold and 

Income received form sale of cereal crops (if you sold ): 

Amount Amount Value In 
Cereals Unit Sold Birr Product 

1 Maize 

2 Teff 

3 Sorghum 

4 Wheat 

5 Barely 

6 

7 

Total 

C. The Following Questions is about the Household Problem in 
Using Irrigation Scheme (Tick Your Answer inside the Box) 

20) Who are the owners of irrigation schemes? 

1) The Government D 3) Private Companies D 
2) Service Cooperative D 4) Individual Farmers (you) D 
5) Community Based Organizations D 
6) Other (Specify) _ _ __ _ 

21 ) Have you ever faced problems associated with the u s ing of irrigation? 

1) Yes D 2) No D 
22) If the answer to th e above question is 'Yes', Please tick the problems? 

1) Shortage of Water D 2) Down stream conflict D 
3) Delaying of System D 
5) Land size reduction D 
7) Water use administration Problem 

8) The timing of irrigation water flow 

4 ) Lack of maintenance D 
6) Lower quality D 

D 
D 

9) Administrative disincentives in the processes of supply D 





4 Wheat 

5 Barely 

6 

7 

TOTAL 

VI. Source of Household Income 

A. Income from livestock: 

29) Did you h ave cattle and other animals? 

1) Yes D 2) NO 

30) If yes, indicate the number of cattle and other a nima ls you own. 

1) Oxen D 2) Cow D 

3) Other cattle D 

5) Goat D 

7) HorseD 

9) Hen D 

4) SheepD 

6) Mule D 

8) Donkey D 

9) othWspecify) _ _ 

3 1) Did you get 
in1998? 

Income from sale of animals and anima ls' products 

1) YesD 2) No D 
32) If yes, indicate types sold and total incom e received: 

No 
Livestock and livestock 

Number Va lue 

products 
/ Amount Sold in birr 

1 Oxen 

2 Cow 

3 Heifer 

4 Bull 

5 Calf 



6 Sheep 

7 Goat 

8 Mule 

9 Horse 

10 Donkey 

11 Hen / eggs 

12 Milk / butter 

13 Hide and Skins 

14 Hire of Oxen 

Total 

B. Other Sources of Income 

33) Indicate other additiona l sources of income and mount of income 
received in ETH . Birr in 19998. 

Activities/ source of income Income received in birr 

1 Wage labor 

2 Petty Tra de 

3 Weaving 

4 Pottery 

5 Black smith 

6 Local beverage 

7 fire wood & charcoal Sale 

8 Sa le of crop residues (Straw, Hay, 
Stalks) 

Total 



V. Assessing Households food security 

34) Did you produce enough for family consumption from Meher and 
irrigation? 

1) Yes D 2) No D 
35) If yes, how was your Meher production harvest for the last year on 

average? 

1) Excess of annual household consumption D 
2) Sufficient for one year consumption D 
3) Sufficient for only 6 months D 

4) Sufficient for about 9 MonthsD 

5) Sufficient for less than 4 months D 

6 ) Sufficient for 3 months D 

7) Sufficient for less than two months 

8) Others (specify) _ ________ _ 

36) What proportion of the food grains consumed in your household has 
come from cash crop irrigation? 

1) Full D 2) More than halfD 3) QuarterD 

4) Less than quarter D 5) No own production D 

6) Others (specify) _______ _ 

37) What proportion of the food grains consumed in your household has 
come from market (purchased)? 

1) Full D 2) More than half D 3) Quarter D 
4) Less than quarter D 5) No any food from market D 
6) Others (specify) ____ _ 

38) Did you food assistance in the past three years? 

1) Yes D 2) NoD 

39) If yes, are you at present among candidate of any kinds of food 
support 

1) Yes D 2) No D 

40) Which of the following daily dietary times were experienced In your 
h ousehold since the practice of irrigation system? 

1) More than 3 times D 2) 3 times D 3) 2 times D 

4) Only one time D 5) others, (specify) ___ _ 



41) Did you face food shortage during the past three years? 

1) YesD 2) No 

42) If yes wh en (during which month) did you face food shortage often? 

1) September D 2) October D 3) November D 

4) December D 5) February D 6) J anuary D 

7) March D 8) April D 9) m ay D 

10) June D 11) July D 12) August D 

Instruction: Now I'm going to read you several statements that people 
have m ade about their food situation. Please tell me whether 
the statement was often, sometimes, or n ever true for you in the 
last 12 months in your household 

(Tick your answer inside the box) 

43) Which of these statements a re best describes the food eaten in your 
h ousehold in the last 12 months? 

1) We a lways have enough to eat the kinds of food we want D 
2) We have enough to eat but not a lways the kinds of food we want D 
3) Sometimes we don't h ave en ough to eat D 
4) Often we don't h ave enough to eat D 
5) Others (specify) _ ___ __ _ 

44) I worried wh eth er our food would run out before we got money to by 
more ." Was that often, sometimes, or never true for you in the last 
12 months? 

1) Often true D 2) Sometimes true D 
3) Never truen 
4) Others (sp~y) ______ _ _ __ 

45) We couldn 't a fford to eat ba lanced meals." Was that often, sometimes, 
or never true for you in the last 12 months? 

1) Often true D 2) Sometimes true D 
3) Never true for you in the last 12 months D 
4) Others (specify) _ ______ _ 

46) We couldn't feed the children a balanced m eal because we couldn't 
afford that." Was that often, sometimes, or never true for you in the last 
12 months? 
1) Often true D 2) sometimes true D 
3) Never true n 
4) Others (sp~y) ____ _ ____ _ 



47) The children were not eating enough because we just couldn't afford 
enough food" Was that often, sometimes, or never true for you in the 
last 12 months? 

1) Often true D 2) Sometimes true D 
3) Never true for you D 
4) Others (specify) _______ _ 

48) In the last 12 months, did you or other adults in your household ever 
cut the size of your meals or skip meals because there wasn't enough 
money for food? 

1. Yes D 2.NoD 

49) If yes to question number 49, how often did this happen? 

1) Almost every month D 2) Some months but not every montlQ 
3) In only one or two monthsD 

50) In the last 12 months, did you ever eat less than you felt you should 
because there wasn't enough money to buy food? 

1) Yes D 2) No D 

51) If yes to question nulllh,er 50, how often did this happen? 
1) Almost ever month LJ 2) Some months but not every month D 
3) In only one or two months D 

52) In the last 12 months, were you ever hungry but didn't eat because 
you couldn't afford enough food? 

1) Yes D 2) NoD 

53) If yes to question number 52, how often did this happen? D 
1) Almost ever month D 2) some months but not every month 
3) In only one or two months D 4) others (specify) _______ _ 

54) In the last 12 months, did you or other adults in your household ever 
not eat for a whole day because there wasn't enough money for food? 
1) Yes D 2) No D 

55) If yes to question number 54, how often did this happen? 
1 Almost ever month D 2) some months but not every month D 
3 In only one or two months D 

56) In the last 12 months, did you ever cut the size of any of the 
children's meals because there wasn't enough money for food? 

1) Yes D 2) No D 



57) If yes to question number 56, how often did this happen? 
1) Almost ever month D 2) Some months but not every monthD 
3) In only one or two months D 

58) In the last 12 months, did any of the children ever skip meals 
because there wasn't enough money for food? 

1) Yes D 2) No D 

59) If yes to question number 58, how often did this happen? 
1) Almost ever month D 2) some months but not every month D 
3) In only one or two months D 

60) In the last 12 months, were the children ever hungry but you just 
couldn't afford more food? 

1) Yes D 2) No D 

61) If yes to question number 60, how often did this happen? 
1) Almost ever month D 2) Some months but not every month D 
3) In only one or two months D 

62) In the last 12 months, did any of the children ever not eat for a whole 
day because there wasn't enough money for food? 

1) Yes D 2)NoD 

63) If yes to question number 61, how often did this happen? 
1) Almost ever monthD 2) some months but not every month D 
3) In only one or two D 

v. Household coping mechanism 

64. How did you cope up with food shortage? 

Coping Mechanisms 
Tick 

Food loan from neighbors 



Migration 

Engage in labor work 

Eat wild fruits 

Purch ase cheaper food 

Renting out land 

Use of food aid 

Reduce m eals size and skip meals 

Reduce meals variety 

Sales of livestock assets 

Eat reserved seeds 

Thank you! 



Annex II 

Checklist for Key Informants interview and Focus Group Discussion 

The fo llowing checklist were used with questions to guide in the informal 

interviews and group discussion that held with irrigation scheme, farmer, 

knowledgeable individual, development Agents, Experts and Woreda and 

Kebele officials. 

I. Cash cropping: 

1. What type of water delivery system is used from the source? 

2. How the management and operation of the scheme undertaken? 

3 . Is there an irrigation management committee? 

I. What is its role? 

II. How effective is it? 

III. How is it elected? 

4. Is there any bylaw of the irrigation? Can I access the document? 

5. How construction and maintenance activities to be performed on the 

scheme? 

6. Who decide the cropping program/types in the irrigation scheme? 

7. What type of fees do farmers pay on the scheme? 

9. Which cash crops are growing on the scheme? 

10. What types of records a re maintained in/about the schemes? 

For Example 

a. Area under different crops? 

b. Yield? 

C. Level of input used? 

d. Sales record? 

11 . How th e marketing of cash crops undertaken? How much was farm 

get price for such crops? 



12. In your opinion, what is the impact of th e scheme to th e villagers in 

gen era l? 

I. If it is pos itive in wh at ways? 

II. If it is n egative, what are the reasons for di ssatisfaction? 

Ill. Is there a ny effect on cropping pattern / season? 

13. In your opinion, does irrigation serve the following purpose? 

I. ensuring households' food availa bility / accesses 

II . Improve h ouseholds Income 

14. What are the major problems encountered by fa rmers on this 

sch em e? 

Income diversification 

15. Wha t are the m a in sources of h ousehold 's mcome m this peasant 

association? 

16. What are the mam constraints which h indered households to 

diversify their sources of income? 

17. Wha t a re the main opportunities which facilitate conditions for 

households to diversify th eir sources of income? 
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