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Abstract
The overall objective of this research is to examine the contribution of small-scale irrigation on

household food security in Hidhabu Abote Woreda, Oromia Region, Ethiopia. A three stage
sampling procedure was employed to draw 212 sample households head (97 irrigation users and
115 non-users) from three kebeles of the study woreda. The kebeles were selected using simple
random sampling technique and farmers living in the kebeles were first grouped into two strata
(users and non-users), and the study households were randomly selected. The necessary data
were collected through household surveys, field observations, focus group discussions and key
informant interviews. To analysis data both descriptive and econometric statistics were
employed. Binary logistic regression and ordered logistic regression were used to determine
factors affecting the decision of households to participate small scale irrigation and
determinants of household food security respectively. Furthermore, Household Food Balance
Model was applied to calculate the food security status of households. The binary logistic result
revealed that education of household head, family size, off farm, credit and training positively
affect households participation in small-scale irrigation. In contrast, farm plot distance to water
source of the household head negatively affects the decision to participation. The food security
status of sampled households were classified into four such as food secured (109), mildly food
insecure(0), moderately food insecure(33)and severely food insecure(70) by using Household
Food Balance Model. The result of ordered logistic regression revealed that sex, livestock
holding, cultivated land size owned and food aid contributed significantly and positively to food
security status, while family size had a significant and negative effect on food security status in
the study area. Furthermore, the result of the Household Food Balance Model shows that about
51.41% irrigation users were food secured (>2100kcal) while only 46.08 % of none irrigation
users were food secured. The study conclude that small scale irrigation participation has
outstanding contribute to household food security status. Finally, the research recommended
that training, expanding education; developing ponds, spring and water harvesting for
irrigation, and giving credit access for female household heads to improve households on
irrigation participation. Similarly, encouraging women household, family planning and giving

more attention on livestock raring to improve food security status of the sampled household.

Keywords: Binary logit, Hidhabu Abote, Household food balance model, Household food
security, Small-scale irrigation, ordered logit
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CHAPTER ONE: INTRODUCTION

1.1. Background of the Study

Irrigation has been practiced for a long period of time to respond to bad agro-climatic situation in
low rainfall areas such as in Egypt, China, India, and other parts of Asia. It has been promoted as
a means to bring about socioeconomic transformation since the Second World War (Hamd,
2014). This is due to the fact that irrigation contributes to increase agricultural productivity
through solving rainfall shortage, motivating farmers to use more inputs and harvest throughout
the year and creating employment to members of the households especially to women and
Children (FAO, 2011). Likewise, irrigation plays an important role in food production and food
security at the global level. FAO (2012) shows that about 30% of the world food production is
obtained from about18% of the total cultivated land under irrigation. Over the past 50 years,
irrigated areas have almost been doubled from 160 million ha in 1961 to 318 million ha in 2010
(FAO, 2013).However, there are wide variation in the proportion of irrigated agriculture land in
the developing world, with 37% in Asial5% in Latin America, and 10% in Africa (FAO, 2012).

In Africa, agriculture forms the backbone of most of the continent’s economy, providing about
60% of employment. However, during the past decades, per capital agriculture production has
not kept pace with population growth. Africa’s workforce is growing at a rate of about 3% per
year, with at least 10 million young people entering the work force annually (Filmer and Fox,
2014; Losch, 2016). In the meantime, most agricultural land is rain-fed and subject to erratic
rainfall and recurrent droughts, leading to low agricultural sector performance. In addition, low
resilience of rural people to climatic effects, irregular production and low productivity, low
intensification and crop diversification, and weak value chain and market development (APR,
2015). As a result, agriculture production has been slowly increased in Africa. However,
irrigation practices play an import role to cover the imbalance between food demand and supply,
and to benefit farmers and generate jobs for the youth in Africa (ATR, 2016). FAO (2005) result
shows that Africa could irrigate about 42.5 million hectare, based on available land and water

resources.
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Among other African countries, Ethiopia has great irrigation potential. It has been estimated that
about 5.3 million hectares of land in Ethiopia is irrigable land, of which about 3.7 million
hectares can be developed using surface water sources and about 1.6 million hectares using
ground water and rain water management (Awulachew and Mekonin, 2011). However, only
about 640,000 ha is irrigated, of which about 241,000 ha is from small scale, 315,000 ha from
medium scale and 84,000 ha large scale schemes. This implies that the contribution of irrigation
practice to the national economy as compared to its potential is insignificant (Mekonin,
2011).This is due to the fact that existing irrigation schemes in the country are not operating at
their full potential, whereas, others are not functioning as a result of poor infrastructure, limited

management and misunderstanding of water uses among farmers (Seleshi, 2010).

Ethiopian agricultural practice has been traditionally dominated for centuries by small- scale
farmers and its performance has long been adversely affected by shortage of rain and water that
left many to sustain their lives on famine relief support (Abebeet al., 2011). From the total
production, about 97 % of Ethiopia’s food crops are produced by rain- fed agriculture, whereas
only 3% is from irrigated agriculture (FAO, 2015).According to MoARD (2011), the importance
of irrigation development, particularly at smallholders level is needed to raise production and

ensure food security at household level in particularly and national level at large.

Moreover, irrigation has the potential to stabilize agricultural production and mitigate the
negative impacts of variable or insufficient rainfall. In addition, irrigation development already
has been identified as a source of sustainable economic growth and rural development, and is
considered as a cornerstone of food security and poverty reduction. Furthermore, about 62%of
the area equipped for irrigation is located in the Rift Valley, while 29% of the area equipped on
the area is located in the Nile bas in, the remaining 9% is located in the Shebelle-Juba basin.
Regarding to regional wise, about 39%of the irrigated area is in Oromia central Ethiopia,
followed by 24%in Amhara in the northern, 15% in Afar in the North Eastand12%in SNNPR,
while the remaining 10% is in the other region. Nearly 100% of the irrigated land is supplied
from surface water, while ground water use has just been started on a pilot scale in the east
Amhara. Moreover, sprinkler irrigation is practiced on about 2% of the irrigated area for sugar
cane production by government enterprises, while localized irrigation has recently started in the
Tigray and Amhara region. Pump irrigation by a group of farm household and private farms is
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practiced in some areas, while human powered (treadle pump) irrigation has also recently
startedin the Tigray and Amhara region (FAO, 2018).

According to report obtained from Hidhabu Abote Woreda agriculture and natural resource
office (HAWANRO) (2019), the study area has high water potential such as surface water and
underground water. Farmers in the areas have long history of traditional irrigation practices and
by now there is an improved irrigation activity that gives opportunity to government in
developing modern small-scale irrigation schemes. However, the extent which households using
irrigation practices are in better condition in terms of their food security status than those who do
not use irrigation were not well studied in the study area. Hence, this study aims to investigate
the contribution of small-scale irrigation to household food securityin the study area.

1.2. Statement of the problem

Agriculture is the backbone of Ethiopia economy. However, Ethiopia agriculture remains
characterized by small scale subsistence production systems where crop and livestock yields are
very low. Likewise, agriculture production system in Ethiopia has been predominantly rain fed.
This has made the country’s agriculture based economy extremely fragile and vulnerable to the
impact of climatic variability which often results in partial or total crop failure and subsequent
food shortage and famine (Haile, 2008). As a result, an estimated 8.5 million of the country’s

population is food insecure and malnourished in the country (MoFED, 2010).

Moreover, farmers in Ethiopia are unable to produce sufficient amounts of food products because
of erratic rainfall distribution. Accordingly, the government has given high attention to small
scale irrigation agriculture as a means of ensuring food security and alleviates poverty
(Awulachew et al., 2007). According to Lipton et al. (2008), irrigation practices in Ethiopia have
been introduced and implemented to significantly reduce the problem caused by rainfall
variability, enhance productivity per unit of land, and increase the amount of annual food
production. In addition, Lipton et al. (2004 cited in Haile (2008) indicates that the irrigated
agriculture can reduce poverty through increasing production and income, and reduction of food
price. More importantly, it helps poor household to meet their basic needs by improving their

income sources, protect them against risks of crop failure and promote their use of yield

3|Page



enhancing farm inputs which in the long-run enable them to move out of the poverty trap (Lipton
et al., 2004).

North Shewa Zone in general and Hidhabu Abote Woreda in particular has been affected by the
late onset and early cessation of rain in different years. For instance, the 2016 faca asa rains was
late by three to four weeks in this Zone as well as in other Zone of Oromia Region (MoARD,
2017). Similarly, excessive rains and flooding were reported in the same years. As result, the
zone experienced a reduction in crop production by 15.75% in 2016. However, the contribution
of small irrigation on household food security is not yet well studied in the area. Despite various
studies have been conducted in different parts of the country (e.g. Abonesh, 2006; Girma, 2011;
Hamda, 2014; Nugussie, 2013), limited research has been conducted in the study area. Besides,
most of them have focused on identifying factors determining farmer’s participation in small-
scale irrigation. Hence, this study tried to fill the gap by analyzing the contribution of small scale

irrigation on household food security in the study area.

1.3. Objectives of the Study
1.3.1. General Objective

The overall aim of this study is to investigate the contribution of small scale irrigation on the
household food security in Hidhabu Abote Woreda, North Showa Zone, Oromia Region,

Ethiopia.

1.3.2. Specific Objectives

The specific objectives of the study are to:

1. Identify the main demographic, socio-economic and institutional factors that determine
farmers to participate in small-scale irrigation in the study area

2. Measure the household food security status of irrigation users and non-users in the study
area

3. Analyze factors that affects household food security status of irrigation users and non-users

4. Assess factors constraining irrigation-use in the study area.
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1.4. Research Question

1. What are the major factors that affect farmers to participate in small scale irrigation in the
study area?

2. Is the current household food security status of irrigation-user higher compared to non-
users?

3. What are the major factor that affects household food security status of irrigation users and
non-users?

4. What are the factors that constraining to irrigation use in the study area?

1.5. Scope and limitations of the Study

This study is undertaken in Hidhabu Abote Woreda. Though the study Woreda has potential
water resources for irrigation purposes, only three Kebeles were considered for this study.
Besides, the number of respondent households included in the study was relatively small to
represent the total number of population living in the study kebeles. From the total population of
2447 (1175 irrigation user and 1272 irrigation non-user) households were 212 households (97
irrigation user and 115 irrigation non-user) were selected for this study. Hence, the results
obtained from the selected sample size may not represent the total population. However, due to

time and resource constraints it was difficult to select representative samples.

Moreover, the researcher faced a number of problems during data collection period. One of the
problems was inaccessibility to contact respondents because they were engaged indifferent social
activities. Likewise, inaccessibility of roads in the community has constrained the transportation
facilities. As a result, the researcher was forced to walk longer distances on foot. Furthermore,
the current COVID-19 situation has hampered field works, and made the data collection process

longer than it was previously planned.

1.6. Significant of the study

Basically, this finding was related to the contribution of small scale irrigation on household food
security. It isolates the determinant factors that affect household food security and farmers’
participation in small-scale irrigation. The result of this study can give to strengthening the

current information related to the small-scale irrigation in the in the area under study. In addition,
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the result of this study can also be used in guiding policy makers and development planners to
integrate irrigation development with household food security. Moreover, the research findings
could be used as an input for researcher to generate further knowledge on the issues related to

irrigation development and food security.

1.7. Ethical consideration

Studies are guided by some ethical consideration in order to protect the right of participants in
the study area, safeguard against immoral research activities (e.g. personal gain of the researcher
at the expense of the participant) and conduct a proper scientific investigation. In case of data
collection, ethical consideration were seriously taken into account to ensure the protection,
integrity, anonymity, confidentiality, honesty, continuity and consents and other human elements
of informants. The respondents were not identified by names and their consent were required
during interviews and discussions. Accordingly, the study initially prepared informant’s consent
in local language that fully informed the participants about the purpose and objective of the
study. The procedure and the total duration of the questionnaire were also clearly explained, and
participants were informed to with draw at any time when felt inconvenience. The consent was
encouraging participants to positively cooperate and gives honest and unbiased information.
Therefore, the researcher believes that the information gathered through the farmer surveys,

informant interviews and group discussions are correct and relevant.

1.8. Organization of the study

This study has five chapters. Chapter one presents the background of the study, statement of the
problem, objectives of the study, research questions, significance and limitation of the study.
Chapter two deals with theoretical, empirical and conceptual literature reviews related small
scale irrigation and food security as well as conceptual frame work for the study. Chapter three
describes the study area, research design, sampling method, method of data collection and
analysis. Chapter four presents the results of the study and discusses the main findings. Finally,

chapter five presents the conclusions and recommendations.
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CHAPTER TWO: LITERATURE REVIEW

In this chapter, theoretical and empirical review of literature on irrigation and food security was
conducted. Lastly, the conceptual frame work for this study, which is studied from the theoretical

perspective, is described at the last section of this chapter.
2.1. Conceptual literature reviews

2.1.1. Food security

The concept of food security has become a global issue and evolved through a sequence of
definition and paradigms for more than half a century. Accordingly, after the first conference of
FAO held in 1943, the concept of food security passes over many accepted definitions and
evolutionary phases and promoted by concerned international bodies (Georgeet al., 2009).The
food security centered concern has evolved five main chronological approaches. These includes
(1) the food surplus disposal in between1940-50 (2) the means to promote food for development
in1960 (3) the idea of food assurance in 1970’ (4) broaden food security issues in 1980 and (5)
the shift to freedom from hunger and malnutrition since 1990.These chronological approaches
have been acknowledged by international bilateral donor organization to help in improving the

food insecurity situation prevailing poor countries including Ethiopia (Getinet, 2011).

For the purpose of this study, the most common and accepted definition given by World Food

Summit held in 1996 is adopted as working definition. According to the World Food Summit:

“’food security exists when all people, at all time, have physical and economic access to
sufficient, safe and nutritious food meet their dietary needs and food preferences for an active
and healthy life”(FAO, 1996).

In addition, as the 1996 World Food Summit declared subsequently reconfirmed in 2002, food
security consists of four essential pillars; food availability, food access, food utilization and

stability. These four dimensions are together, equally useful as a tool for food security analysis.

Food availability: is the first pillar of food security. It is defined as the physical existence of

food. At national level food availability is a combination of domestic food production,
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commercial food imports and exports, food aid and domestic food stocks. At household level
food could be from own production or bought from the local markets. Food availability is the
extent of which food is within reach of households through production and market (Pieterset al.,
2013).

Food access: refers physical, economical, and social access to food. It can also be defined as the
household ability to have sufficient amount of food, through own production, purchase, gift and
other. Access is ensured when all households have enough resources to obtain food in sufficient
quantity, quality and diversity for a nutritious diet. This depends mainly on the amount of
household resources and on prices (USAID, 1995). Household food access is the ability to obtain
sufficient food guaranteed quality and quantity to meet nutritional requirements of all household
members. The food should be at right place at the right time and people should have economic

freedom or purchasing power to buy adequate and nutritious food (Jradet al., 2010).

Food utilization: refers safe and nutritious food which meets their dietary needs. Utilization of
food is to meet adequate diet, clean water, sanitation and health care to search a state of
nutritional wellbeing (WFP, 2009). The availability and access to food on their own are not
enough, people need to assured of safe and nutritious food. It also refers to the ability of
members of a household to make use of the food to which they have access. Particularly to the
deity diversity intake and to the individual’s ability to absorb nutrients contained in the food that
is eaten (WFP, 2012).

Food stability: implies that food must be present “’at all times’’ in terms of availability, access
and utilization for food security to exist. It refers to the need to assess food in both short and long
term (Hartwig et al., 2011; Babatunde et al., 2008). The household food security approach that
evolved in the late 1980°s emphasized both the availability and stable access to food. Thus, food
availability at the national and regional level and stable and sustainable access at local level are

both considered essential to household food security (World Bank, 2003).

Food security is difficult concept to measure since it deals in very broad terms with the
production, distribution and consumption of food. Hence, the success in production and

distribution plays an important role in influencing the food security status of an individual or a
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society at large (Debebe, 1995). The FAO definition of food insecurity is: “‘4 situation that
exists when people lack secure access to sufficient amounts of safe and nutritious food for

normal growth and development and an active and healthy life” (FAO, 2011).

Food insecurity could be stressed that food security and poverty and famine are not the
consequence of the non-availability of food, improper utilization and instability over a certain
time period other words the results of food insecurity. Food insecurity occurs when enough and
safe foods are not available or the ability to acquire such foods is reduced. Household food
insecurity implies that food is not available, accessed with certainty in socially acceptable, or is

not physiologically utilized completely (Frongillo and Nama, 2012).

However, households adopt various responses to cope with food shortage during crises. Maxwell
(1996) cited in Meskerem (2011) classified of farmer’s responses to food insecurity into two:
coping strategies and adaptive strategies. Coping strategies are responses made by households to
improve the declining situation of households food security while adaptive strategies involve, a
permanent change in the mix of ways in which food is required, irrespective of the year in
question and it refer to long-term adjustment. Maxwell et al. (2002) states that coping strategy is
people’s response to conditions under which they do not have enough to eat. The most
commonly practiced coping strategies during abnormal season include short term dietary change,
changing intra household food distribution like skipping adults to feed children, limiting size and
frequency of food, borrowing and gifts from relative and friends, mutual support mechanism,
selling of livestock and fire wood, cash for work and relief assistance, etc. while the commonly
used adaptive strategies include risk minimization, food and income diversification mechanism,
planting damage resistance crop, cultivating marginal soils, etc. ( Meskerem , 2011; Degefa,
2005).
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2.1.2. Irrigation

Irrigation is defined as application of artificial water to the crops for the purpose of food
production and adopting of shortage of rainfall distribution and help to stabilize agricultural
production and productivity (FAO, 2005). Several studies (such as Awulachew in 2005,
Rahmato in 1999 and IFAD in 2005) have indicated that large and medium scale schemes have
been used for large scale commercial crop production run. Hence, government enterprises in
general, have been successful in alleviating the problem of food insecurity in many Africa
countries including Ethiopia (Fuad, 2001). However, the large and medium irrigation scale
scheme has an adverse effect on food security and has demonstrated environmental damages
including the displacement of people and livestock (Fuad, 2011). On the contrary, the
development of small scale irrigation schemes provide farmers with a less drought affects
income sources in the form of food and has obvious advantages for food security (Braun,
Puetzand Webb, 1998). According to, MOWE (2012), the government of Ethiopia has designed
large irrigation project, since 1960s irrigation started in the Awash Valley for the purpose of
produced crop production for food availability and cash crops for exports. Irrigation scheme are
classified on the basis of size, operation and management. Small scale systems cover an irrigated
area of less than 200 ha, growing primarily subsistence crops. Similarly, medium-scale scheme
covered irrigated area between 200 and 3,000 ha, whereas large-scale irrigation covers an area of
3,000 hectares or more (WSDP, 2002). This study focused on small-scale irrigation in the

selected study area.

Currently, about 46% of irrigation developments in Ethiopia are under scale schemes (Wambuaet
al., 2011). Small-scale irrigation schemes have been belong to small-holder farmers with average
land holding size of 0.15 to 0.5 ha (Awulachew et al., 2005). The relative advantages of the
small-scale scheme include high demand of the users as they can easily be benefited from
without incurring huge cost, skill, and labor force. Furthermore, this irrigation scheme usually
implemented on small farm plots, in which farmers have the major controlling role and using a
level of technology which the farmers can effectively operate and maintain (Carter, 1991).
Moreover, small-scale irrigation is affordable and efficient in terms of cost, operation and
maintenance. It is developed through small financial amounts by the local farmers. The adopted
technology used to control and divert water for the schemes is traditional practice. The system
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controlled through kebele leadership and water uses’ association committee or irrigation

cooperative (Hagos et al., 2009).

Furthermore, irrigation water is vital resource for many productive and livelihood activities and
has positive role in poverty alleviation (Worku, 2011). More specifically, food availability and
affordability increase when irrigated agriculture expands and guarantees reliable production that
help to stabilize food prices. It also creates new employment opportunities in farming that lead to
wider rural economic development, which in turn, leads to increased farm income and higher
demand for both agricultural inputs and non-farm goods and services (Hussein and Hanjra,
2004).The improvement of small scale irrigation and efficient uses of water maintain significant
potential to enhance production and minimize vulnerability to climatic variability in any country
(MoFAD, 2012). According to Rahmato (1999), investment in small scale irrigation schemes
overcome agricultural production and leads to food security in areas of uncertainty and shortage
of rain distribution. This is due to the fact that irrigation provides the means of maximizing
production with multiple cropping (producing more than ones per year) taking the advantages of
modern technologies and high yielding crop varieties. Hence, irrigation is a means by which

agriculture production can meet the growing food demands and sustain food security.

2.2. Empirical literature reviews

2.2.1. Determinants of households food security in Ethiopia

Combinations of natural and manmade factors have directly affected and enhanced food
insecurity problem in many parts of the country. The immediate causes of food insecurity
include frequent drought and shortage of rainfall distribution pattern, resource degradation, and
rapid population growth. Furthermore, less adoption technologies, poor rural infrastructure and
legacies of the past policy constraints are also considered as basic factors of food insecurity and
highly spread poverty in the country (MoARD, 2007). Other factors contributing to trap
Ethiopian in the current state of food insecurity and poverty include fluctuation in crop
production, low off-farm employment and less income, and fragmentation of market (MoARD,
2007). Likewise, increase of natural resource degradation, wide expansion of illiteracy and low
or inadequate basic education, health problem and sanitation, scarcity of resource for
smallholding households, poor government policy, intra-state conflicts and instability contribute
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to the current state of food insecurity and poverty in the country(Woldeamanuel, 2009; Asefa,
2012).In addition, limited soil fertility management, shortage cultivated land, frost problem, and
chronic shortage of cash income, weak extension service, high labor wastage, and poor social
and infrastructure situation have been identified as the main causes of food insecurity in the
country (Berhanu, 2007;Tilaye, 2010; Hussien, 2013).

Moreover, land degradation coupled with unexpected rainfall variability and drought cause
serious problem on household food security in Ethiopia. According to European Commission
and Humanitarian Aid (ECHA) (2014), the overall food security is deteriorating following poor
rains, both in pastoral and agro-pastoral areas. Likewise, locust has affected food production in
Eastern parts of the country. Beside, around 12 million people in the country are directly exposed
to drought, floods, landslides, epidemics and earthquakes. These regular shocks have many
negative consequences such as forced internal displacement, destruction of community assets
and livelihoods, extreme poverty, malnutrition and food insecurity. Thus, erratic rainfall,
shortage of cultivated land due to population pressure, soil erosion, low pressure on livestock due
to disease, frost, and problem of pest and plant disease. Regarding factors that limit the
“physical, social and economic access to sufficient, safe and nutritious food necessary to enhance

the dietary needs and food preference for leading an active and healthy life” (Gilligan et al.,
2011).

Besides, overgrazing, improper cultivation practice, mismanagement of land resources are the
main cause of food insecurity (Agricultural transformation Agency, 2011). However, Ethiopian
agriculture is depending on rain-fed to crop production; the rainfall distribution also erratic and
often insufficient. Besides, the main cause of food insecurity is the fluctuation in the amount and
distribution of rainfall (Regassa et al., 2006; Kalkidanet al., 2017). As a result, there is a frequent
failure of crop production (Abonesh et al., 2006). Then, to tackle the problem associated with the
erratic nature of rainfall, alternatives should be sought to get dependable production from
agriculture. However, enhance cropping intensity and agricultural production through different
methods and adoption of new technologies such as irrigation are the most key options to meeting
food security in Ethiopia (MoFAD, 2013). According to Zhou et al. (2008) and Awulachewet
al.(2010), irrigation increases food demand by increasing agriculture yields, improving the area
of farm land and enhancing cropping intensively (type of crops year). Hence, irrigation has the
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potential to increase over all crop production and alleviate the negative impacts of factors or
insufficient rainfall (Getahun, 2011).

2.2.2. Contribution of small scale irrigation to household food security

In many low productivity and unexploded water resource area, irrigation development has been
considered as a main strategy to enhance agricultural productivity and to encourage economic
development (Bhattaraiet al., 2002). The agriculture sector is the primary sources of living and
crop harvest failure leads to food deficits in the country like in Ethiopia, the contribution of
small-scale irrigation is vital (MoFED, 2011). Likewise, irrigation development and agricultural
water management has significant potential to improve productivity and reduce vulnerability to
rainfall variability in the country (MoFED, 2010; Kalkidanet al., 2017). Irrigation farming is
crucial to increase land productivity, enhance food security, earn higher and more stable income
and increase prospective of multiple cropping and crop diversification (Hussianet al., 2001). In
general, irrigation is vitally important to achieve food security through increasing agricultural
products, intensifying the cropping pattern, increasing income by producing high value crops and

protecting soil in developing countries where agriculture is dominant in economy (Seid, 2002).

According to Hussain and Hanjra (2004), cereal production has been doubled in the area under
study due to the combined effect of the development of irrigation agriculture and the use of
improved seed and chemical fertilizers. In addition, irrigation plays essential role in the
performance of agricultural growth and overall increase in income growth (Hussain and
Biltonen, 2001).Hence, it enables to increase income through multiple cropping system seven
during the dry seasons, and to shift to production of high value crops (Mowoet al., 2002). Hence,
it can be an essential technology intervention to increase household income. According to FAO
(2010), the amount of crop produced per hectare, household income and household consumption

were found higher under irrigated setting than that of rain fed setting.

Moreover, Bhattaraiet al., (2007) in their study conducted in India indicate that irrigation
investment enabled farmers to improve diversification of crops, and use of more agriculture
inputs such as pesticides, chemical fertilizers or enhance yield varieties. Similarly, the study
conducted in China shows that irrigation increases farmers to transform from low subsistence

agriculture production to high market oriented agriculture production (Huang et al., 2006).
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According to a study carried out on five irrigation schemes in Zimbabwe, the schemes were
found to act as source of food security for the participants and surrounding community through
increased productivity, stable production and incomes (Mudima, 1998). According to Mudima
(1998), farmers participating in the irrigation schemes were never run out of food unlike their
counterparts that depend on rain fed agriculture in the year under study. The small-scale
irrigation improves farm households’ diet, incomes, and health and food security (Torell and

Ward, 2010).

Irrigation schemes in South Africa also create employment opportunities and stabilized and
overcome wage rates; and ensure family food consumption through increasing food availability;
reducing levels of consumption shortfall; increasing of irrigation incomes and reducing food

prices thereby enhance food security (Fanadzo, 2012).

Hence, irrigation users invest additional income to gain higher benefits from irrigation in
different activities. On the other hand, higher income obtained from irrigation could made
irrigation users to access materials for their children and replaces the labor of their children
engaged on farm by hired labor. Therefore, irrigation can increase employment opportunity and
rural household income. This in turn enables to get access to food by improving purchasing
power of individual household (Getahun, 2011).

Most of the time, irrigation utilization greatly supports the livelihood of the non-irrigation users
through creating employment opportunity in the forms of daily laborer work in the irrigation
farms, fully or partially (FAO, 2000). Hence, irrigation increases employment opportunities for
irrigation users and non-users. The finding of Abonesh in Eastern Showa indicates that those
households with high access to irrigation were in a better chance in terms ensuring food security
than non-participate (Abonesh, 2006). Access to reliable irrigation water can enhance households
to implement agriculture technologies and intensify cultivation, leading to enhance production,
overall higher productivity, and high returns from farming. This in turn creates new employment
opportunities; both on farm and off—farm and can improve incomes, livelihoods, and the quality
of life (Hussainet al., 2004).
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The finding of Hagos et al. (2009) also reveals that irrigation in Ethiopia improved productivity
per hectare, income, consumption and food security. Another study from Tigray identified that
irrigated agriculture has benefited some farmers by providing an opportunity to increase crop
production through double cropping and by improving of modern technologies that called for
intensive farming (Woldeab, 2003).

A study by IFAD (2005) indicate that in Ethiopia, the development of irrigation schemes has
resulted in increased agricultural production, high income and consumption in the Oromia
regional state and South Nation and Nationalities People (SNNP) regions. According to this
study, the cash generated from selling vegetables and other produce is commonly used to buy
food to cover the household food consumption during the shortage of food in months.

2.2.3. Constraints in small irrigation participation

Despite its vital role in increasing agricultural production and food security, farmers participating
in small-scale irrigation face various challenges and constraints. The core constraints and
challenges are related to the bio-physical, economic, socio-cultural and political issues. Soil
salinity, depletion of water, flood and erosion, drainage challenges, maintenance challenges,
quality of design, pest infestation and input shortages as well as water borne diseases are some of
biological and physical challenges for irrigation practice (Donald, 1995; World Bank, 1995;
FAO, 1997).

According to Brown and Nooter (1995), the economic constraints are linked with market price
for irrigation crops, change in interest rate and market accessibility. The social and cultural
issues like land tenure policies are a significant challenge for performance of irrigation schemes
especially in developing countries. Tadesse et al.(2004) indicates that the overall challenges
related to small-scale irrigation uses are related to low chemical fertilizer application rate, weak
off-farm management, inequitable participation of labor for the maintenance of irrigation canals,
irrigation water loss, tendency of considering irrigation infrastructure as government’s property

and market problems.

Oruonye (2011) reveals that distance to irrigation cultivated land, shortage of agriculture inputs;

limited of adequate startup capital and lack of sufficient water are the major problems to
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sustainable small-scale irrigation. Similarly, the finding of Shimelis (2006) reveals that in Gibe
Limu. The study indicated those irrigation schemes are constrained by the application of
inadequate irrigation water in the cultivated land. Hence, water scarcity and weak coordination
of water distribution were the main challenges related to irrigation uses.

Moreover, weak awareness of irrigation water management, water measurement techniques,
operation maintenance of irrigation facilities, inadequate knowledge, shortage of basic technical
knowledge on irrigation pump, drip irrigation system, sprinkler irrigation surface and spate

irrigation method are some of the constraint relating to irrigation development (Asfaw, 2015).

In addition, the cooperation of larger range of government institutions and individuals such as
irrigation department, extension and rural works, banks and planning bodies (Donald, 1995). To
sum up, all these above mentioned challenges and constraints are expected to grow all of the
more severe with increasing population, higher food demand, increasing temperatures and
changing precipitation patterns (FAO, 2003).

2.2.4. Determinants of household irrigation participation and food security

Different research indicated the determinant factors of small- scale irrigation participation and
food security status in different countries including Ethiopia. The study conducted by Dillon
(2011) indicates that education level of household head, sex of the household head, age of
household head, land size of household, livestock owns, facility of credit from local financial,
distance to the main roads, market distance, distance to water source, family sizes, market
information access, type of peasant associations and training are important factors affect to
participate in small irrigation practice. Similar studies shows that household cooperative,
information access are key instruments to bring attitudinal change and motivate households to
adopt new technologies through informal education, discussion, public meetings and farmer

demonstrations (Nugusse, 2013).

According to Asayehegnet al. (2011), households who are members of the formal and informal
institutions (such as water user association, peasant associations and kebele leadership),

education are key factors influencing participation in small scale irrigation. A study conducted
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by Mati (2008) also indicates that the investment cost is the most determinant factor for irrigated

farming decision.

According to Epherm (2008), household food security in the north eastern part of Ethiopia were
strongly associated with different socio economic and bio- physical factors. Factors that
influence the food security status of households were age of household head, dependency ratio,
farm land size, total number of livestock unit, organic fertilizer application, soil fertility and
household knowledge on the effects of land degradation on food security. Similar study by
Shiferaw et al., (2004) investigated that household food security in southern Ethiopia were
determined by adoption of improved technology. Likewise, the study indicated that having larger
cultivated land with better land quality plays an important role in improving household food
security in the study area (Shiferaw et al., 2004).

Using a binary Probit model, Olyuyole et al. (2009) found out that sex of household, educational
level of household, age of household head and income have positive determinants that effect on
food security; while family size has negative influence on household food security. However,
study by Sikwela (2008) in South Africa using binary logit model shows that per total
production, fertilizer application, cattle ownership and access to irrigation have positive effect on
household food security. However, cultivated land size and household size had negative effect on
household food security. Furthermore, Fekadu (2012) using multivariate logistic regression
found out that dependency ratio, family size and market access have showed significant and
negative effect on food security. However, farm land size, access to irrigation, number of

livestock owned indicate positive influence on food security.
2.3. Literature gap

Regarding to the above theoretical and empirical literature reviews, it can be understood that
most of the study focused on either on identifying the determining factors or implication of rural
household food security status. Likewise, this study has been examining factor that affect the
participation small scale irrigation, to what extent is the participation of the household, as well as
to household food security. Finally, it is intended to contribute the knowledge gaps regarding to

food security and small scale irrigation.
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2.4. Conceptual framework

The conceptual framework presented in Figure 2.1 shows the linkage between study variables
assumed as affecting farmer participation in irrigation uses and household food security in the
study area. The conceptual framework was constructed based on researcher experience and
from reading various literature related small scale irrigation and food security. The framework
contains different factors that mainly determine the contribution to small scale irrigation rural

households in irrigation practice.

Based on theoretical and empirical studies, there are many factors that influence the contribution
of small-scale irrigation practice and determinant of food security status by rural households.
These factors which affect household’s participation in irrigation activities are categorized into
demographic, socio-economic, institutional factors either negatively or positively related to small
scale irrigation practice among rural households and food security. According to Abebaw (2003),
farm household who participate in irrigation agriculture would able to increase crop production
through increased complementary inputs (improved seeds, rate of fertilizer application and
pesticides) which enable them to produce more food for household consumption. Likewise,
irrigation agriculture also can benefit the poor household through raising overall production and
productivity, lowering the risk of crop failure, and generating higher and year round farm and
off-farm employment. It can enable small holders to adopt more diversified cropping patterns

and to shift from low value subsistence production to higher value market oriented production.

Additionally, access to irrigation can enable farmers to improve new technologies and intensify
cultivation, leading to increase productivity, overall high production, and greater returns from
farming (Nugusse cited FAO, 2011). Hence, irrigation agriculture improves the food availability,
access, utilization and stability in the household. It enhances food availability and stability
through solving the food production related problems such as rainfall variability and encouraging
farmers to harvest year-round. Irrigation agriculture improves food access through generating
employment opportunity and income sources to some members of the family especially to wife
and children. Furthermore, the family can consume balanced and nutritious food from their crop,

fruit and vegetable produced through irrigation agriculture.
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Figure 2.1: Conceptual framework
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CHAPTER THREE: RESEARCH METHODS AND MATERIALS

3.1. Description of the study area

This study was undertaken in Hidhabu Abote Woreda. The Woreda located in North Shewa
Zone, Oromia region (Figure 3.1).The Woreda capital town, Ejere, was located 42 km far from
the town of North Shewa (Fiche) and 147 km far from the capital city of Addis Ababa. It has 19
rural kebele and 1 urban kebele. The Woreda is bordered by Dera Woreda in North, Degem
Woreda in the South and East and Wera Jarso Woreda in West. Geographically, the Woreda is
located between 9%47'15”- 10° 0'45"North and 38%26’ 15"-38°38'45"East (HAWANRO,
2019).According to CSA (2013), the total population of the Woreda was 104,442 from which
51,030 (48.8%) were males and 53,412(51.2%) females. The total number of households
participating in agricultural activities is 15,086 (13,396 male headed and 1690 female headed
households).The two largest ethnic groups in the Woreda are the Oromos (97.5%) and the
Ambhara (2.4%). All other ethnic groups made up 0.1% of the population. About 99.04% of the
inhabitants professed Ethiopian Orthodox Christianity.

Most parts of the Woreda elevation varies from 1849 to 2067 m a.sl. The soil types of the study
area are: sandy soil 14%, clay soil 51% and silt soil 35%. The pH of the soils in Hidabu Abote
ranges between 4.5 and 6.8. The area is known for its moderately good productivity and is
considered to be self —sufficient in grain production. The woreda has an average of the minimum
temperature of 13°C and maximum temperature is 20°C, with mean annual rainfall of 800-
1200mm (HAWANRO, 2019).

The main means of livelihood in the study area were mixed farming (crop production and
livestock rearing). The total area of the Woreda is 50870.39 ha. From the total area, 32917
(64.7%) ha is used for agricultural activities. In the study area, agriculture sector contributes
much to meet major objectives of farmer such as food supplies and cash needs. However, the
sector is characterized by its rain-fed and subsistence nature with traditional farming techniques.
The dominant crops grown in the study area areteff, wheat, Barley, Maize, sorghum, pulse.
Livestock rearing is also widely practiced in the study area. The type and number of livestock
resources in the study area are cattle (86056), sheep (23899), goats (47596), horses (439),
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donkeys (12528), mules (173), poultry (43818) and honeybee colonies (15648) (HALFRDO,
2019).
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Figure 3.1: Map of the study area
Source: (CSA, 2007, Ethio-GIS 2015)

Moreover, irrigation agriculture is commonly practiced in the study Woreda. The Woreda has
seven major rivers, five canals and 154 springs that can be used for irrigation purposes. The
woreda rivers which contribute to small scale irrigation namely Jama, Aleltu xigaa, Aleltu guda,
Enderis, Jagafoye and Harbu. Hence, farmers in the area have been practicing traditional
irrigation system for many years. Now days, some farmers started practicing modern irrigation
using water pumps. According to data obtained from woreda agriculture office, the area covered
by small-scale irrigation in the 2019/20 production year was 4233 ha. From the total 19 rural

kebeles, 17 kebeles are irrigation user such as Yaya dakabora. Abado ariro, Sire morese, Dabala
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bokolo, Dire bantu, Haro calanko, Alkoch kare, Gedabo jema, Gedabo gorgisi, Amuma machara,
Amdo ariro, Ada nacho, Ada bonaya, Yaya marami, Kobi godeti, Yaya alango and Daro amuma
waju (HAWANRO, 2019).

Table 3. 1: Major crops grown in the study area

Type of Crop Area (Ha) Production(quintal) Productivity(quintal)
Teff 10,928 218,560 20
Wheat 5351 133,775 25
Barely 581 12,201 21
Sorghum 6672 160,128 24
Maize 1,839 47,814 26
Pulse 4,111 69,887 17

Source: HADANRO (2020)

3.1. Research design

This research has across-sectional research design, and applied mixed research approaches. Both
qualitative and quantitative research approach were used in order to address the objective of the

study.
3.1.1. Data types and sources

This study used both primarily and secondary data sources. Primary data (both qualitative and
quantitative) was collected directly from the respondents selected from irrigation users and non —
users. Quantitative data was obtained by administering pre-tested structured survey
questionnaires. Household survey was used to assess the demographic, socio-economic,
institutional characteristics, and food security status of both groups of the households.
Qualitative method was used to capture data pertaining to local perceptions and opinions on the
effect of irrigation on household food security. This was done by using focus group discussion in
each of the three selected kebeles and through key informant interviews. Secondary data were
also reviewed and organized from various documents both published and unpublished materials

which were relevant to the study.
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3.1.2. Sampling technique and procedure

The study applied three-stage sampling technique procedure to select the study households. In
the first stage, the study Woreda was purposely selected based on irrigation potential. In the
second stage, three sample kebeles were randomly selected from 17 (seventeen) kebeles where
small-scale irrigation has been practiced. In the third stage, households living in the selected
sample kebeles were stratified in to two groups, namely irrigation users (97) and non-users (115)
and then 212 study households were randomly selected.

3.1.3. Sample determination

To get a representative sample size, for cross-sectional data, the study employed the sample size
determination formula given by Kothari(2004).In the determination of sample size where there is
large population, but we do not know the variability in the proportion about irrigation user and

non-users, P=0.5 is considered as suggested by Kothari (2004).

Finally, to determine the representative sample household from the study area, the formula for
sample size determination applied degree of precision to 0.06 due to shortage of resource.
However, for purpose of this study, 212 households (97 irrigation users and 115 non users)were
employed as a sample of the study. The major reason for obtaining greater number of sample
size was to help minimize the sample error and to enable better generation on the research
objective. Likewise, to determine household samples from the selected kebeles for each stratum,
sampling proportion to population was use. The sample of the respondent household was
selected representative way of selection with £6%precision level and 94%confidential interval.
However, the main reason was to get enough number of matches that enabled to give generation

on thesis objective.

.................................................... (Kothari’s (2004)

n= The desire sample size
Z= Standard normal variable at the required level of confidence (1.75)

P= the proportion in the target population participation in irrigation (0.5)
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d= Desire degree of precision (0.06)
g=1-p (0.5)

Finally, representative sample for each stratum was selected by using probability proportional to
size was applied across each category. The following simple equation was employed to

determine the sample size of each stratum in the selected kebeles.

Pi= ni/N where; Pi refers proportion of population included in stratum
ni refers the number of sample household

N is the total number of the population

Pi= 212/2449 =0.087

Table 3. 2: Number of household two strata from each kebele

Irrigation user Irrigation non users
Sample Kebele Total Sample Total Sample Total Sample
Dire Bantu 385 33 457 40 73
Debala bokolo 362 31 427 37 68
Abado Ariro 383 33 435 38 n
Total 1130 97 1319 115 212

Source: Computed based on data obtained from Hidhabu Abote Woreda Administration, 2020
3.1.4. Tools and technique of data collection

The researcher employed household surveys, FGD, KllIs and field observations to collect the

primary data. These are explained as follows;

Household surveys

In order to generate qualitative and quantitative information at household level, household
surveys with the selected 212 households were undertaken by using structured questionnaire.
The questionnaire covered information related to the household demographic, socio-economic
and institutional factors. Information related to household food security status was also collected
using household surveys. In order to maintain the quality of data collected, scientific principles

and guidelines during questionnaire designing, data collection, data filling, encoding, data entry
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and processing were applied. The questionnaire was prepared in English and translated to local
language, Afanoromo. Hence, enumerators and respondents can easily understand the questions.
Three enumerators, one from each kebeles, were employed based on their ability of local
language, and experience in data collection. Training was provided to the enumerators on the
procedure to follow while conducting interviews with respondents and deep discussion was also

held for further clarification on the questionnaire.
Key informant interviews(KII)

The purpose of Key informant interviews involves gathering information directly from
individual who has extensive knowledge or experience on small scale irrigation and food
security. it was carried out with experts and administration at Woreda and kebele level as well as
local NGOs operating in the area. Hence, key persons such as, agricultural office head, irrigation
agronomy expert, world vision Ethiopia Woreda area program, Development Agent, kebele
leader and water use association team leader in sample kebeles and Woreda were interviewed
(12) to obtain relevant information. The focus of organizing informant interviews with the
selected key persons was to enrich data collected through household surveys. The researcher held
the interviews. Open interaction between the key informant and researcher was facilitated
through inviting key persons in the respective institutions relevant for the issue under discussion.

Focus group discussions (FGD)

Focus Group Discussions (FGD) is an effective way to capture information about social norms,
behaviors and variety of pinions or views within a particular population. it composed of both
men and women were conducted in the study kebele. Similarly, three FGD (one in each study
Kebele) were carried out with a mix of participation such as irrigation participation households,
elders, female household heads, DAs, and the young. Each group has been comprised of six to
eight members. The researcher facilitates the group discussion. During the discussions, the issue

of small scale irrigation and food security was widely discussed.
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Field observations

A field visit was executed by the researcher to substantiate and augment the information obtained
through other primarily and secondary data collection tools. The socioeconomic conditions of the
area were explored through field observation. In the meantime, experts and administration in the

Woreda and kebele were informally interviewed during the field visits.

Secondary data

Data for this study was also obtained by reviewing secondary sources information. Both
published and unpublished research thesis/dissertation, journals, articles and reports were
reviewed and used for this study. Similarly, government documents obtained from various
official websites such as Ministry of Agriculture and Natural Resource (MoANR), Ethiopia
Institute of Agriculture Research (EIAR), Central Statistics Agency (CSA), National
Metrological Agency (NMA) were reviewed and used for this study.

3.1.5. Method of data analysis

As the data for this study was generated through quantitative and qualitative techniques, both the
quantitative and qualitative method of data analysis was used. The quantitative data obtained
through household surveys and secondary sources of information were analyzed using
descriptive statistics and econometric analysis. Moreover, food security status of the study
households was analyzed using food security measurement techniques. Quantitative data was
processed and managed using “STATA Version 15” software. Similarly, the qualitative data
obtained through key informant interviews, focus group discussions and field observations were

analyzed qualitatively through narrative and framework analysis.

3.1.5.1. Descriptive statistics

Descriptive statistics was included mean; percentage frequencies and standard deviation were
employed to describe the demographic, socio-economic, farm characteristics, institutional
characteristics of the study households. In addition, inputs uses, costs and outputs of production
among study households were also described by using descriptive statistics. Furthermore, t-test

should be used to compare mean differences between two groups across the study. In addition,
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chi-square test could be done to identify the association between categorical variables and

independent variables.

3.1.5.2. Analysis of food security

Food security is an important to measure the availability, accessibility, consumption and stability
at the global, national households and individual households. Unfortunately, the state of food
also expressed when the people lack access to adequate and safe supply of food on stable basis.
Beside, to assess the household food security status, there are number of measurement tools
available and it differs based the scope and the purpose of assessment. Likewise, a combination
of tools was used to generate data. In this study, the food security measurement was applied, i.e.,
the household food insecurity access scale, and household food balance model.

Household food insecurity access scale

Household food insecure access scale (HFIAS) is an adaptation of the approach used to estimate
the prevalence of food insecurity in the United States (US). It is based on the idea that the
experience of food insecurity (access) causes predictable reaction and responses that can be
captured and quantified through a survey and summarized in a scale (Wehleret al., 1992,
Hamilton, 1997).

Household food insecurity access scale has two types of questions. The first question type is
should be occurrence questions. There are nine occurrence questions that ask whether a specific
condition associated with the experience of food insecurity ever occurred during the previous
four weeks (30 days). Each severity question is followed by a frequency of occurrence question,
which asks how often a report condition occurred during the previous weeks. In addition, each
occurrence question consists of the stem (time frame for recall), the study of question (refers to
specific behavior or attitude), and two respondent option (0=no,1=yes). There is also a ‘skip
code’ next to each “’no’’ respondent option. Therefore, this code instructs the enumerator to skip
the related frequency —of occurrence followed —up question whenever the respondent answer

“no’’ to an occurrence question (Bilinsky,2007).

Similarly, each HFIAS frequency of occurrence question ask the respondent how often the

condition reported in the previous occurrence questions happened in the previous four weeks.
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Furthermore, there are three response option representing a range of frequency (1=rarely,
2=sometimes and 3=often). Hence, first HFIAS score variable is calculated for each household
by summing the codes for each frequency of occurrence frequency. Before summing frequency
of occurrence, the data analysis should code frequency of occurrence as Ofor all case where the
answer to the corresponding occurrence question is ‘’no’’ (i.e., ifQ1=0thenQla=0if Q2=0 then
Q2a=0etc). Therefore, the maximum score for household is 27 (the household response to all
nine frequency of occurrence question is “’often’’, coded response code 3); the minimum score is
0 (if the response household “’'no’’ to all occurrence question, frequency of occurrence question
are skipped by the interviewer and subsequently coded as Oby the data analysis). The higher the
score, the more food insecurity (access) the household experienced while the lower the score the

less food insecurity (access) a household experienced (USAID, 2007).

Household food balance model

Household Food Balance Model (HFBM) was applied to compute the net quantity of per capital
food available per household. The household food security status, a developed simple formula
which refers as household food balance models applied to compute the net quantity of per capital
food. The net available food per households, as reported from household recall, is converted into
dietary energy equivalent using EHNRI/FAO (1998)'s food composition Table for use in case of
Ethiopia. The recommended daily calories per adult equivalent (2100kcal/day/person for
Ethiopia) are used as midpoint for food insecure and food secure households or individual.
However, intra-household variation or individual issue was not treated. Since the unity of
analysis for this study is household level. Thus, this model was fail to demonstrate variation
within household, which in reality varies per age, sex, healthy status, and job categories. Finally,
a modified form of a simple equation of HFBM, originated by Degefa (1996) from FAO
household food balance model, and there after used by different researcher in this field Messay
(2009) and Messay (2011) was used for this study.

Hence, the following simple equation was used to compute the food security status of the study

household:

NGA = (GP+GB+FA+GG+CC+MP+DP) - (HL+GU+GS+GV)
Where, NGA =Net grain available (quintal/household/year
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GP = Total grain production (quintal/household/year)

GB = Total grain bought (quintal/household/year)

FA = Quantity of food aid obtained (quintal/household/year)

GG = Total grain obtained through gift or remittance (quintal/household/year)

MP = Meat, meat based products and poultry (kilogram/household/year)

DP= Dairy and dairy based products ((kilogram/household/year)

HL= Post harvest losses due to grain pests, disasters, thievery, etc (Quintal/household/year)
GU = Quantity of grain reserved for seed (quintal/household/year)

GS = Amount of grain sold (quintal/household/year)

GV= Grain given to others within a year (quintal/household/year).

Based on the net grain availability by study households’, the amount of energy was computed
through calorie conversation Table of factors. Household members were also converted to their
adult equivalent and the total calories available of each sample household were divided by 365
days to get calorie available for household per day. Moreover, this figure was also dived to adult
equivalent (AE) of expected households, which finally was given the amount of calorie available
per AE for each sample household. Finally, households which has greater than the minimum of
calorie require (2100kcal) was categorized under food security otherwise not food insecure
(Hoddinott, 2001). The situation of household food security within irrigation users and non-users

was also seen independently.

Moreover, the probability of household in food security if the daily calories intake greater
than2100kcal per person/per/day land O if household food insecurity when daily calories intake
is less than 2100kcalper person per day (FAO, 1998 citied by Messay, 2012).

1 ify>2100kcal

Therefore, y(x) =1where y(x)household food security status O if y(x)<2100 kcal after this other
model applied in the research were ordered logit which is used to estimate the linkage between
food security and food security status for small scale irrigation users and non-users. Likewise,
the linkage between the household food security and participation of this model were employed.
In these variable have four outcomes while the ordered logit categories dependent variables into
four. Hence, there representation was 1. Food secures 2 mild, 3 moderate and 4 severely food

insecure according (Stata Corp, 2015).
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The probability of a given observation for ordered were:
(1 secured)
vy (x) = (2 mild)
(3 moderate)

4 Severely insecured)

3.1.5.3. Econometric analysis

The study conducted by Gujarati (1995), identifies two types of model have been proposed in the
econometric result. The binary logistic regression model and the ordered logit regression model,
which shows the logistic and normal distribution function. The logistic distribution function is
used to estimate the mathematical relationship between explanatory variables and the food
security status of the study area. According to Hosmer and Lemesho (1989), there are two
primarily reason for choosing the logistic distribution from mathematical point of view. First, it
is an extremely flexible and easily used function and second it lends itself to meaningful
interpretation. Hence, the interest of the study with regard to this objective is to investigate the
determinant factors that affect the household food security. However, for this study, analytical
model selected were binary logit model and ordered logit model which significantly identifies
the household food security situation.

Moreover, the binary choice model are estimate when the decision making choose between two
alternatives (food secure and food insecure).In this case, household food security is a dependent
variable, which takes a value of zero or one depending on whether or not a household have been

food secure or not (i.e. food secure=1food insecure=0).

The following (Gujarati, 1995the logistic distribution for food security situation can be specified
8S PIZE™ LH€ZI... oo ot oo ee et e e e e e e e
Where pi was the probability that individual is being food security for the i™ household and

ranges from 0 to 1. e = represents the base of natural logarithm and zi= is the function of vector
of n=explanatory variables(x) and express that
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Where Bo refers the intercept Bi refers regression coefficient to be estimate xi refers variables

and ui also refers a distributed term,1-Pi- represents the probability not being food security group

and can be written as:1-Pi = e e e e e e e e e e e e e e a0 3
1+e=i
Then odd ratio can be written as:
Pi 1+eZl -
= = 2 e e e e

1-Pi  14e 2
Equation (4) is indicates that simple odd ratio. It is the ratio of probability of the households is
food security (Pi) to the probability that he/she was food insecure. Finally, by taking logarism of

equation (5) the log of odd ration could be written as:

. Pi . .
Li = Ln (1—1,) =Ln (€% +Xm, BiXi + ui =Zi = PO+ Ty Bjrci HUi.cvovovriiiiieie 5
i

3.1.6. Qualitative data analysis

The qualitative data refers to non-numeric information such as interview transcript, notes, video
and audio images and test documents (that should be obtain through key informant interview,
focus group discussion and field observation) were analyzed through narrative and framework
analysis focusing on provide meanings and explanation to the perception of the informants so as

to dig out issue under investigation.

3.1.7. Definition of variables and hypothesis

Based on the conceptual and empirical literature review, explanatory variables which have been

logical and justify able rational in influencing household food security status are identified.

3.1.7.1. Dependent variables

Participation decision in small-scale irrigation: It was the first dependent variable taking the
value 1 if the farmer participates in small-scale irrigation and O if not participated in small-scale
irrigation practice. The main intension here is to identify the factors determining the participation

of the farmers in small-scale irrigation.

Food security status: It was the other dependent variable in this study taking the value 1 if the
sample household is food secured and 0 otherwise.
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3.1.7.2. Outcomes

Regarding food security is that it refers to the ability of individual to obtain sufficient food on a
day to day basis. Likewise, international food security is defined as the ability of people to secure
adequate food. Therefore, HFBM is a method to use for food security interims of calories. In
addition food security has three dimensions namely food availability, food access and food use.
Food availability in the definitions implies that a country must have sufficient quantities of
available on consistent basis at both national and regional level. Food access the ability of a
nation and households to acquire sufficient food on a sustainable basis. Through if there were

participation small scale irrigation; there is a food security in the households.

3.1.7.3. Independent variables

The following potential explanatory variables, also called independent variables hypothesized to
determine the farmer’s decision to participate in small scale irrigation and food security status
are included contribution for various factors. These factors are related to the household
demographic, socioeconomic and institutional factors and these are explained as follows. In

addition, the summary of the potential explanatory variables is presented in Table 3.2.

Educational Level of Household Head (HHEDU): It is continuous variable which measured in
formal schooling years of the household head. Household with better education level was
believed to have to apply scientific knowledge and better manage their farm activities and life
style in good manner, hence boost domestic production to fulfill household consumption needs
(Getachewet al., 2018). In the study area, education was expected to have a positive effect on

household irrigation uses and food security status.

Age of a Household Head (AGE):It is a continuous variable measured in years. It is a factor
that determines irrigation participation and food security. Moreover, younger farmers are more
innovative and open to advanced technological and be have willing to adopt a new technology
(Diederenetal., 2003). According to Babatunde (2007), young head of households are strong and
are expected to cultivate large farm size than old heads. They expect effect of age on

participation irrigation and household food securities were negative.
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Sex of the Household Head (SEX): This is a dummy variable that is measured as lif the
household head is male and 0, otherwise. Since, female are responsible for many household
domestic activities, they may not accomplish the farming activities on time and efficiently (Essa,
2011and Kifleetal.,2017). Furthermore, men can be participated in kebele meeting and more
communicated within the community that enhance the households’ access to information and
external service and accumulate more knowledge than women in terms of method of farm
techniques, have greater chance credit access procedure and crop management practices (Awol,
2014). Regarding to the study area, it was hypothesized that sex have positive effect on both

irrigation participation and food security status.

Farming Experience (EXPRNCE): This is also continuous variable measured in years. It refers
to the total number of years that the sample household has in farming. Likewise, a household
with high experience in agriculture, a developed knowledge and wider skills, are gained on the
operation and conducted of the agriculture activities and system of production (Musemwaet al.,
2013). This might be due to the fact household which high agriculture experience is starting to
accept changes and adopt technology and ideas. Thus, this factor is also hypothesized to have a

positive relationship with participation in irrigation and food security status.

Family Size (FAMSZE): This is a continuous variable measured in total number of household’s
member which can adjust through adult equivalent factors. Household in adult equivalent of a
family size is calculated through conversion factors and multiplying each household member
with conversion factor and finally summing. Farmers with high workforce can participate in
small scale irrigation than household with small number of work force. Likewise, a household
have large number family size might be food insecure than small number (Shimelis, 2009).It was
hypothesized positive influence household heads to small scale irrigation and negative effect on

household food security

Cultivated land (CULTLND):It is a continuous variable measured in “ha” and it presents to the
total cultivated land of the household heads owns. It has been noted that enough cultivated land
is the basic requirement to practice agricultural technologies. A large size of cultivated land
implies more production and availability of food grains. Food production can be increased

extensively through expansion of area under cultivation (Haile etal., 2005; Babatundeet al.,
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2007). Moreover, the total cultivated land should have a positive relationship with small scale
irrigation and food security status (Kamaraetal.,2001).Therefore, it was hypothesized that the
larger cultivated land of the household has, the higher the probability to participate small scale

irrigation and become food secured.

Total Livestock Holdings (TLU): This is continuous variable refers to the total number of
livestock in TLU. Total livestock unit is calculated by each type of animal is multiplying by their
conversion factors and finally summing. Livestock improves the source of income, consumption
and plough power for agriculture production in Ethiopian. More the number of livestock is
expected to increase the probability of participation in small scale irrigation also increase.
Livestock owner is lead to an ability of plough more farm land in given time, there by meeting
crop production and earning higher income to ensure food security (Leake and Adam, 2015). In
these studies, it is hypothesized that high amount TLU have been positive relationship with

farmer decision to participate in small scale irrigation and household food security status.

Distance to Market (DISMARKET): This is continuous variable measured in kilometer. It
refers to the distance between the farmers’ home and the nearest market. This indicates that
access to the market present that bought agriculture tools and sells production of crops. Likewise
a household is near to a market access, the more has been the chance to participating in small
scale irrigation and improving food security situation. Hence, characteristics of various localities
influence the adoption decision (Knowler and Bradshaw, 2006).In the study area, it is
hypothesized that distance to market have positive effect on farmer decision to participate in
small scale irrigation and household food security status. In the study area, it is hypothesized that
distance to market have positive effect on farmer decision to participate in small scale irrigation

and household food security status.

Plot Distance from Water Source (PLOTDISTNCE): It is defined as the distance of famers’
plot from water source. It is a continuous variable which is measured in terms of kilometer. This
variable leads to the higher cost for the sampled household to bring the irrigation water to their
plot of land. So, this may force the sample households having the plot of land far from the source
of irrigation water not to practice small scale irrigation at all (Beyanet al.,2014).Regarding to the
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study area, it is hypothesized that distance to water source have negative effect on farmer

decision to participate in small scale irrigation and household food security status.

Participation in off farm activity (OFFARM): It is a dummy variable with value of 1 if any
household’s member participate in non- farm activities and generate income in participate, 0 if
not. It could be assumed that non-farm income earned by a household was initially practiced
food consumption items like food grains, and non- food terms require for household member.
Farmers’ access non-farm income may use this extra income on the expenditures required in
irrigated farming (Hadush, 2014). Therefore, in this study it is hypothesized that off-farm income
is positively associated with irrigation participation and household food security.

Food aid (FOODAID): it is a dummy variable used as one of the explanatory variable. It
measure as 1 if any household member that have been obtained food aid from governmental or
non- governmental program and O if not. Thus, the existing productive safety net program
(PSNP) and other emergency program increase access to food availability for vulnerable
households. Therefore, household received food commodities would fulfill food gap needs.
Hence, in this study it was hypothesized by food aid is positively related to participation on small

scale irrigation and food security status.

Frequency of extension contact (FREXTN): It is defined as the frequency of extension agent
contact farmers and vice versa, which is measured by number of extension contact per month.
The information obtained from extension workers has a power to increase the awareness and
know-how of farmers towards irrigation technologies. As the extension workers frequently visit
and follow up farmers more, farmers may obtain important and influential information (Abdulai
et al., 2017). According to, Bacha et al. (2011) made significant difference between irrigators
users and non —users in terms of in access to extension. Therefore, the higher is the probability
for the household to service and use irrigation development. Finally, it is hypothesized to

positively associate to participation in the small scale irrigation and food security.

Access to Credit (CREDIT): this is a dummy variable that takes the value 1when the farmers
take credit and O otherwise. It is an advantage for development to small scale irrigation.

Furthermore, farmers who have access to credit are more likely getting agriculture inputs. In
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addition, it shows that the formal and informal credit services that important for households are
advantage asset in rural livelihood to finance agricultural tools and inputs (Notonet al.,
1970).Therefore, it is hypothesized that access to credit determines household decision and
positively relationship to participate in small scale irrigation and food security status.

Access of training (TRAINING): it is also a dummy variable which takes a value of 1if the
household have obtained training on the irrigation development or Oif the sample farmers did not
received training regarding irrigation practice. Furthermore, it implies by evidence that the
household which get training on irrigation were made participate small scale irrigation and
higher cultivate land, as compared to the households which did not receive training on irrigation
(Abebaw etal., 2015; Nhundu etal., 2015). Likewise, training enable to develop knowledge
among households on the importance of irrigation, the management of irrigation, and the
knowhow and this may enhance the household to participate more in irrigation practice. Finally,
it was hypothesized to affect participation in small-scale irrigation and household food security

status positively.

Table 3. 3: Summary of description of variables and its value of measurement

Code Variable definition Variable type | Measurement | Expecting
sign

HHEDU Education level of household Continuous Year +
SEX Sex of household head Dummy land 0 +
EXPRNCE Farming experience Continuous Year +
FAMSZE Family size Continuous AE +/-
CULTLND Cultivated land holding Continuous Hectare +
TLU Total livestock holding Continuous TLU +
DISTMARKET | Distance from the nearest market | Continuous Kilometer +
PLOTDSTNCE | Plot distance from water source Continuous Kilometer -
TRAING Training of Household Dummy land 0 +
OFFARM Participating nonfarm activity Dummy land 0 +
FOODAID Amount of food aid received Continuous Kilogram +
FREXTN Frequency of extension contact Continuous Number +
CREDIT Access to credit Dummy land O +
AGE Age of household Continuous Year -

Source: Own definition based on literature (2020)
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CHAPTER FOUR: RESULTS AND DISCUSSION

This chapter presents the main results and discussion of the study. It is divided in to four sub-
sections. The first sub-section describes the socioeconomic, institutional and demographic
characteristics of the sample respondent household with respect to identify explanatory variables.
The second sub-section presents the household food security status in terms of Household Food
Balance Model and food insecurity access scale of the two groups. The third sub-section shows
that the finding from econometrics investigation that identifies the factors influencing irrigation
participation and household food security. Finally, the fourth sub-section discusses about

challenges that affect irrigation practice.

4.1. Demographic and socioeconomic characteristics of respondents on small-scale

irrigation participation
Age of the household heads

It is one of the variables used in the analysis of the characteristics of the farm household in the
study area related with irrigation practice. The result in Table 4.1further shows that the computed
mean of age of the respondents made with households. Hence, the average mean of age of
households to small scale irrigation user households were43.85while 43.98 for non-users. The
statistical analysis (t-value=0.071) shows that there was insignificant mean difference of age of
household head between user and non- user households. The finding shows that there was slight

difference in age between irrigation non-users as compared with irrigation users.
Educational level of households

Table 4.1 below shows that the mean value of education level of total respondents was 2.8.
From these, the average value of education of irrigation users were3.8 while 2 for non-users
household head. The t-test (t-value=-4.03) indicates that there is statistical mean difference in
education between irrigation users and non-users at 1% significant level. The hypothesized
households with higher education background were probability to use small scale irrigation than
non-users. This might be due to the fact that education creates awareness on benefits of irrigation
and helps for better innovation and invention for rural households. Similarly, Asayehegn etal.,
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(2011) found out that education is a key factor determining farmers’ decision for participation of

small scale irrigation.

Family size

Labor is one of the major resource on which the farming activities of the study households are
established like any other part of Ethiopia. The computed average adult equivalent family size of
the study household as presented in Table 4.1 were 5.40 for irrigation users and 4.56 for non-
users. The result of t-test (t-value=3.69) shows that irrigation-user has higher available family
labor compared to the non-user at 1% significant level. This significant value shows that small-
scale irrigation users and non-users households had different family size. Labor force availability
is an important factor influencing household decision to participate in irrigation practice.
Households who have many members have a better advantage of being able to use labour

resources at the right time. The result is consistent with finding of Shimelis (2009).

Total livestock holding

It is one of the economic characteristics of the farm household analyzed in the study area. The
computed mean livestock holding of the households is 3.5 TLU. Likewise, the mean livestock
holding of the non-user was 3.41 TLU, while that of the users was 3.62 TLU. There was
insignificant mean difference (t-value=-0.78) in the livestock holding of households between
users and non-users. The finding indicates that there is no as such much variation in livestock

holding between irrigation users as compared to non-users household.

Total cultivated land

Land is the main resource needed by the farmers to earn their livelihoods. Farmers use most of
their land for crop production. The average total cultivated land of the farm households was
about 1.4ha. Likewise, the mean cultivated land of irrigation users was 1.47 ha, while that of the
non-users was 1.34 ha. The result of t-test shows that (t=1.08) there was insignificant mean
difference in the cultivated land of households between irrigation users and non-users(Table 4.1).
The result implies that households in the study area have relatively larger land size compared to

that of the national average of farmers in Ethiopia which is 1.2 ha (Essa, 2011).
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Household farm experience

This variable is captured by the level of years the household head spent in farm production,
which may accumulate over time due to learning by doing. From the survey result, the mean
farm experience of households was about 25.08 years (Table 4.1). Moreover, the mean farm
experience of irrigation users was 26.42 years; while that of the non-users was 23.94 years. This
indicates that the experience of irrigation users was higher as compared to non-user household.
The mean comparison t-test (t-value=-1.65) also shows that there is statistical mean difference in
farm experience between irrigation users and non-users at 5% significance level. The more
experienced the farmer is the more potential to produce he/she might be. This indicated that,
farmers in the study area having a good experience regard to farm practice. The result is agree
with the finding of Temesgen (2017).

Distance of plot land from water source

It was employed to analysis of the characteristic of the farm household in the study area. The
mean distance of farm land from water source for irrigation user was 0.45 kilometer while 0.56
for non-users. The statistical analysis (t-value=3.4) shows that the mean distance of farm land
from water source significantly shorter for irrigation users than non-users at 1% probability level.
Similarly, Nugusse and Zeweld (2013) concluded that the higher the distance between the river
(water source) and cultivated land the less is the probability of the household to participate

irrigation agriculture, and vice versa.
Distance of market

The mean distance that the sample household spent from the nearest market was 10.85Km. From
these, on average, irrigation user and non-users spent 10.94Km and 10.77 Km respectively. The
result of t-test (t=-0.25) implies that there is insignificant mean difference between irrigation

users and non-users households from the nearest market in the study area.
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Table 4. 1. Demographic, socioeconomic and institutional characteristics of the study households

(Continuous variable)

Name of Variables Irrigation Users | Non- Users | Total households | T- Value | P- Value

(N=97) (N=115) (N=212)
Mean Value Mean Value | Mean value

Age (Year) 43.85 43.98 43.92 0.071 |0.4714
(11.39) (13.98) (12.79)

Education (Grade) 3.8 2 2.8 -4.03 | 0.000***
(3.49) (3.02) (3.36)

Family Size (Adult 5.46 4.56 4.97 -3.69 | 0.003***

equivalent) (1.81) (1.72) (1.81)

TLU (conversion 3.62 3.41 3.5 -0.78 | 0.7824

factor) (1.88) (1.94) (1.92)

Land Size (Hectare) 1.47 1.34 1.4 -1.08 | 0.865
(0.91) (0.75) (0.83)

Experience (Year) 26.42 23.94 25.08 -1.65 | 0.0493**
(10.36) (11.18) (10.86)

Water Distance 0.456 0.567 0.517 3.4 0.004***

(Kilometer) (0.227) (0.251) (0.242)

Market Distance 10.94 10.77 10.85 -0.25 0.5981

(Kilometer) (5.06) (4.66) (4.83)

Extension contact 1.67 1.44 1.54 -2.7 0.0025***

(number)

Note: *** show significance at p<0.01

Source: Analyzed from own data, 2020

Frequency of extension contact

The result in Table 4.1further shows that the number of contacts per month that the respondents

made with extension agents. Hence, the average mean of extension contact to small scale

irrigation user households were 1.67 times per month while 1.44 times per month for no-users.

The statistical analysis (t-value=2.7) indicates that there was significant mean difference of

extension contacts with extension agents between irrigation user and non- user households at1%

significant level. Moreover, the result implies that households who have more contact with

kebele extension agents know more about the use of irrigation practice than those who cannot

practice small scale irrigation in study area. This result is consistent with findings by

Gebregziaberet al. (2009).The effort to disseminate new agricultural technologies was within the
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field of communication between the extension agent and the farmers at grass root level. Here, the
frequency of contact between extension agent and the farmers is hypothesized to be the potential
force which accelerates the effect disseminate of adequate agriculture information to the farmers.
In addition, all KII and FGD expressed that ‘‘we are getting extension about irrigation service at

least once per month.”’
Sex of the household head

It is one of the dummy variables that indicate the sex of sampled farmers between irrigation user
and non-users. The result of Table 4.2 shows that from the total small-scale irrigation user
households, 85.57% were male while 14.43% were female headed households. Likewise, among
the non-user households, 72.2% were male and 27.8% were female headed. The chi-square test
also indicated that sex households had significant difference between small scale irrigation users
and non-users at 5% significant level(X?=5.55, P=0.018). The result implies that small-scale
irrigation practices was largely governed by men. This might be due to men are more responsible
for crop production including livestock rearing in the study area, while women for domestic
tasks (food preparation and processing, cleaning, marketing, fetching of water, fire wood). The
result of this study is also strengthen by Dillon(2011) who found out that sex of the head is a
variable that statistically and significantly explaining the participation in irrigated agriculture.

Engage off- farm activity

Among irrigation users 76.29% of the households were participate in off-farm activities. From
non-user households, 54.8% were engaged in the off-farm activities. In addition, the Chi-square
result indicates that there were significant difference between irrigation users and non-users at
1% significant level in participating off-farm activity (X?=10.64, P=0.001) (Table 4.2). This
result implies that households who engaged in off-farm activities increase the household decision

to participate in small scale irrigation.
Access of credit service

The result in Table 4.2 shows that51.55 % of irrigation users had access to credit services,

whereas only 26.96% of non-users had access to credit services. The result of chi-square test
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shows there is statistically significant difference between the two groups in access to credit

serviceatl% level (X?=13.48, P=0.000). The result implies that participation in irrigation

practices increase farmers confidence use credit services as it provides an opportunity to payback

credit. Irrigation enables farmers to produce more than one time per year, and this in turn, brings

high return to agriculture inputs, which build capacity of the farmers. Access to credit services as

a financial capital provides an opportunity to engage in various income generating activities.

This, in turn could strengthen households’ ability to purchase different agricultural inputs like

improve seed, fertilizers and tools. The result of this study argues with Girma (2011).

Table 4. 2: Demographic, socioeconomic and institutional characteristics of study
household(Dummy variables)

L L Total
Irrigation Irrigation Non- households
Variables | Category | Users(N=97) | Users (N=115) (N=212) X% | P-value
Count | Percent | Count | Percent | Count | Percent
Male 83 85.57 83 72.17 166 78.3 o
Sex 5.55 | 0.018
Female 14 14.43 32 27.83 46 21.7
Yes 74 76.29 63 54.78 132 62.26 -~
fffarm 10.64 | 0.001
Offfa NO 23 | 2371 | 52 | 4522 | 75 | 3538 | 004 |00
) Yes 50 51.55 31 26.96 81 38.21 -
Credit 13.48 | 0.000
No 47 48.45 84 73.04 131 61.79
Yes 87 89.69 73 63.48 160 75.47 -
Training 19.53 | 0.000
No 10 10.31 42 36.52 52 2453
) Yes 43 44.33 51 44.35 94 44.34
Foodaid 0.000 | 0.998
No 54 55.67 64 55.65 118 55.66

Note: *** **shows P-value significant at1% and 5% respectively

Source: Computed from own survey (2020)

Access of training

The results presented in Table 4.2further show that from the total respondents, about 75.47% of

households obtain training on irrigation issue and the remaining 24.53% did not. Likewise, about

89.69% of the small scale irrigation users obtained training on issues related to irrigation,

whereas, 63.5% non-users obtained training on irrigation. The Chi-square test result also shows
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that there is highly significance difference between irrigation users and non-users in terms of
participation in training at 1% significance level(X?=19.53,P=0.000). The result implies that the
higher number of irrigation participant households had obtained training on irrigation issue than
non-participant households. Moreover, FGD and KII indicates that ‘‘having training has been
given by government and NGO on small scale irrigation issue before land preparation, water

managing, harvesting and taken market by responsible of water association’’.
Food aid

Table 4.2 shows that from irrigation users and non-users, 44.33% and 44.34% of the sampled
households were obtain food aid respectively. In addition, the Chi-square result indicates that
there were insignificant difference between irrigation users and non-users. In food aid (X?=0.00
P=0.998).

4.1.2. Food Security Analysis of the study households

4.1.2.1. Food security status of study households based on HFBM results

Household Food Balance Model (HFBM) was employed to evaluate household food security
status of the study households the value of the net available food in quintals in 2019/2020
production year. Those food items computed by adding grain production, grain bought from
market, quantity of food aid obtained, grain obtained through gift or remittance, meat and meat
based products and poultry, dairy and dairy products based products. Finally, subtracting
postharvest losses due to grain pests, disasters, quantity grain reserved for seed, grain sold and
grains give to others. In addition, food items include vegetables; root and tubers are taken in to
account to measure the food security status of the households. Finally, those food items are
converted in to kilocalories based on FAO (2003) food energy calorie conversion factors then the
kilocalorie got divided to 365 days in one year and also divided in to family member in the

households.

The result presented in Table 4.3 shows the food security status of irrigation users and non-users.
From the total number of 212 sampled households, 97 were found to participate on production of
small scale irrigation while 115 household heads didn’t participate in small scale irrigation.

Moreover, the survey result also shows that from the overall sampled household heads of small
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scale irrigation users, 57.73% of household were found to be food secured and 42.27% of
household heads were food insecure. Furthermore, from 115 non- irrigation user households
46.09% were food secured and 53.91% were food in secured. Therefore, this result implies that,
those household engaged in small scale irrigation were more food secured than those who didn’t
in participate small scale irrigation at 10% significant level.

Table 4. 3: Food security status of the study households
Food Security | Irrigation Users | Irrigation Non- Total Chi-square | p -value
Status (N=97) Users (N=115)
Count | Percent | Count | Percent | Count | Percent
Food Secure 56 57.73 53 46.09 109 51.41

(>2100 kcal)
Food Insecure | 41 42.27 62 53.91 103 | 48.58 2.856 0.091
(<2100 keal)

Total 97 100.00 | 115 100.00 212 | 100.00

Note: *, show significance level at 10%
Source: Analyzed from own data, 2020

Table 4.4 further shows the distribution of food security status of study households calculated
based on the results of HFBM. As it is also indicated above, 57.7% of irrigation user and 46.08%
of non-irrigation were food secure. On the other hand, about14.4% of irrigation user households
was moderately food insecure and about 27.8% of irrigation user households were severely food
insecure. Likewise, about 16.52% of non-user was moderately food insecure and 37.39% were
severely food insecure. Finally, the chi-square test result shows that there is significant

difference in food secure status between irrigation users and non-user at 10% level of significant.

Table 4. 4: Distribution of food security status of the study households (based on HFBM results)

Food Security Status Irrigation User Non-Users Total Chi? value
(N=97) (N=115) (N=212) (probability)
Count | Percent | Count | Percent | Count | Percent
Food Secure(>2100 kcal) 56 57.7 53 46.08 | 109 | 5141
Marginally food 0 0.0 0 0.00 0 0.00
insecure(1800-2100 Kcal)
Moderately food insecure 14 14.4 19 16.52 33 15.57
(1500-1800 kcal) 0.09*
Severely food insecure 27 27.8 43 37.39 70 33.02
(< 1500 kcal)
Total 97 100.0 | 115 | 100.00 | 212 | 100.00

Note: *, shows significance level at 10%
Source: Analyzed from own data, 2020
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4.1.2.2. The study household food insecure access scale (HFIAS)

The results in Table 4.5 reveal that households who use small scale irrigation are more likely to
have available food production, to have access to get enough, and to properly utilize available
food than non- users. Based on the survey result, about 130(61%) of the total respondents from
this studied data 55(54%) irrigation user and 75(65%) non- user were worried about having no
enough food and the resting of 82(39%) of 42(43%) irrigation user and 40(35%) non-user were
not worried about having no enough food. Likewise, from the total respondent farmers have
worried about having no food on average the households in the study area lacks enough food at
least for six(6) and seven(7) days per a month for irrigation user and non- user respectively.
Thus, about 130(61%) of the total respondent from this data 55(54%) irrigation user and
75(65%) non- user were found to be worried about having not able to eat balance food kinds.
Similarly, the remaining 82(39%) of 42(43%) irrigation user and 40(35%) non-user were not
worrying about having not able to eat balance food kinds. Beside, from the total respondents,
who were found to be worried about having not able to eat the food for six(6) and seven(7) days

per a mouth for irrigation user and non- user respectively.

Similarly, about 137 (65%) of the total respondent from survey data 51(53%) irrigation user and
86(75%) non- user have eaten limited variety of foods due to lack of resource and the remaining
75(35%) of 46(47%) irrigation user and 29(25%) non-user have not eaten limited variety of
foods due to lack of resource. Moreover, from the total respondents households eaten limited
variety of food due to lack of resource for five days per a month for both irrigation user and non-
user respectively. It’s obvious irrigation users were food secure than non- users the reason when
they use irrigation their production and productivity, and also increase income and they have

able to get enough, nutritious and different variety of food than non-users.

Meanwhile, in the study area about 127(60%) of the total respondents 51(53%) irrigation user
and 76(66%) non- user have eaten unwanted food in the case of lack of resource to obtain other
types of food and the remaining 85(40%) of 46(47%) irrigation user and 39(34%) non-user have
not eaten unwanted food due to lack of resource to obtain other types of food. Furthermore, the
total respondents has eaten unwanted food due to lack of resource to obtain other types of foods
for four (4) per a month for both irrigation user and non- user respectively.
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Another point out from the field survey implies that about 113 (53%) of the total respondents
from this data 50(52%) irrigation user and 63(55%) non- user to eat smaller per day due to lack
of enough food and the rest 99(47%) of 47(48%) irrigation user and 52(45%) non-user not to eat
smaller meal per days because of enough food in study area. However, from the respondents has
to eat smaller meal per day because of lack of enough food for four (4) days per a month for both
irrigation user and non- users. More importantly, about 113(53%) of the respondent from the
data 47(48%) irrigation user and 66(57%) non- user has to eat fewer meal per day due to lack of
food and the remaining about 99(47%) of 50(52%) irrigation user and 49(43%) non-user has not
eat fewer meal per day and households has to eat fewer meal per day because of lack of food for

four(4) days per a month for both irrigation user and non- users (Table 4.5).

Depending on HFIAS analysis, about 43% irrigation user and 51% non- user has no food due to
lack of resource to get food for three (3) days per month. Whereas, 57% of irrigation user and
49% of non-user has no enough food because of efficient resource and households has no food
because of lack resource to get food for four(4) days per month for irrigation user and non- users
respectively. Thus, most of the households 111(52%) of (64%) irrigation user and 49(43%) non-
user doesn’t go to sleep at night hungry due to there was no enough food and the remaining
101(48%) of 35(36%) irrigation user and 66(57%) got to sleep at night hungry due to was no
enough food and households go to sleep at night hungry due to lack of enough food for two(2)
and three(3) days per a month for irrigation user and non- user respectively (Table 4.5).
Regarding to household food insecurity access scale food security status about 118(56%) of
56(58%) irrigation user and 62(54%) non- user doesn’t go to without eating anything a whole
day and night due to lack of resource and the remaining 94(44%) of 41(42%) irrigation user and
53(46%) non- user go without eating anything a whole days and night. Hence, from the total
respondents households go without eating anything a whole and night for two(2) and three(3)
days per month for irrigation user and non- user respectively. Finally, the result implies that in
household food insecure access scale indicator irrigation users had been rarely and sometimes
while most of irrigation non- users were categorized under in sometimes. However, both users
and non- users averagely there were no indicate often in the study area. Overall, in study area

was more food secures and has access to get enough food efficiently.
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Table 4. 5:Result of household food insecurity access scale(HFIAS)

S/N | Household food security status in the past 30 Irrigation user Irrigation non
days, (97) user(115)
Count % Count %
1 | Did you worry that your household would not Yes | 55 57 75 65
have enough food? no 42 43 40 35
If 'yes' how many days within the month? 6 7
2 | Were you or any household member not able to Yes | 55 | g7 75 65
eat the food kinds you/s/he preferred because of a g
lack of resources? 42 |43 40 34
If 'yes' how many days within the month? 5 6
3 | Did you or any household member have to eat a Yes | 51 53 36 75
limited variety of foods due to lack of resources?
No | 46 | 47 29 25
If 'yes' how many days within the month? 5 5
4 | Did you or any household member have to eat Yes | 51
some foods that you/s/he did not want to eat 93 76 66
because of lack of resources to obtain other types | No 46
of food? 47 39 34
If 'yes' how many days within the month? 4 4
5 | Did you or any household member have to eat a Yes | 50
smaller meal because there was not enough food? 52 63 55
No 47 | 48 52 45
If 'yes' how many days within the month? 4 4
6 | Did you or any household member have to eat Yes | 47 | 48 66 57
fewer meals/day because there was no food? No 50 52 49 43
If 'yes' how many days within the month? 4 4
7 | Was there ever no food to eat in your household Yes | 42 | 43 59 51
because of lack of resources to get food? No 55 57 56 49
If 'yes' how many days within the month? 3 4
8 | Did you or any household member gotosleepat | Yes | 35
night hungry because there was not enough food? 36 66 57
No 62 | 64 49 43
If 'yes' how many days within the month? 2 3
9 | Did you or any household member go without Yes | 41 | 4o 53 46
eating anything a whole day and night? NoO 56 | 53 62 54

If 'yes' how many days within the month? 2 3

Source: Analyzed from own data, 2020
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4.1.3. Socio-economic, demographic and institutional characteristics of household
food security status

Sex of households

Results presented in Table 4.6 and Table 4.7 that reveals the household socio-economic,
demographic and institutional characteristics of the study farmers related with their food security

status.

The results presented in Table 4.6showsthe sex distribution of sample households in status of
food security. From the total sample household respondents, 87.16%of male and 12.84% of
female household head were food secured. Similarly, from the total households, 68.93% of males
and 31.07% of females households were food insecure. Moreover, the chi-square test shows that
the sex of households had significant difference between being food secure and food insecure at

1% significant level.

Engage in off-farm activity

The results presented in Table 4.6showsthe engage off-farm of sample households in status of
food security. From the total sample household respondents, 65.14% of food secure households
participate in off- farm activity and 34.86% of them not participate. Similarly, from the total
households food insecure 64.07% were engage in off-farm and 35.93% households food insecure
were not engage in off-farm activity. Moreover, the chi-square test shows that there is no
significant difference between food secure and insecure household who engage in off-farm

activity.

Access to credit service

The survey result shows that from the overall sampled household heads of food secured 39.45%
of household get credit service and 60.55 house hold heads were also not get credit service.
Additionally, from 103 food insecure households, 36.89% were get credit service and 63.11%
was not get access of credit service. Furthermore, the chi-square test shows that there is
insignificant difference between food secure and insecure household in credit service (Table 4.6).
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Access of training

In the study area, training is of the method to improve the quality of labour through improving
the managerial skill and the tendency to adopt new technologies. From the total household’s
respondents of food secured 77.06% were get access of training and 73.79% households of food
insecure got training access. The chi-square test shows that there is insignificant difference
between food secured and insecure household in access of training in the study area (Table 4.6).
Moreover, training together with increased experience could guide farmers to better manage their
farm activities which improve their productivity and also enhances the acquisition and utilization

of information on improved technologies.
Food aid

As shown in Table 4.6, about 44.95% of food secure households obtained food aid while 55.05
% of food secure did not obtain food aid. Likewise, about 43.69% of food insecure households
obtained food aid, while majority of (56.31%) food insecure households did not obtain food aid.
The result indicates that higher proportion of food secure households received food aid than food
insecure households. Moreover the result of chi-square test implies that there is no significance
different between food secure and insecure household in food aid.

Table 4. 6:Demographic, socioeconomic and institutional characteristics of study households and
food security status(Dummy variables)

Variables | Category Food Secure Food Total X° P- Value
(N=109) Insecure(N=103) | Vales(N=212)
Count | Percent | Count | Percent | Count | Percent
Sex Male 95 87.16 71 68.93 166 78.30 | 10.35 | 0.001***
Female 14 12.84 32 31.07 46 21.70
Offfarm Yes 71 65.14 66 64.07 137 64.62 0.03 | 0.872
No 38 34.86 37 35.93 75 35.38
Credit Yes 43 39.45 38 36.89 81 38.21 0.15 | 0.702
No 66 60.55 65 63.11 131 61.79
Training Yes 84 77.06 76 73.79 160 75.47 0.31 | 0.579
No 25 22.94 27 26.21 52 24.53
Foodaid Yes 49 44,95 45 43.69 94 44.34 0.03 | 0.853
No 60 55.05 58 56.31 118 55.66

Note: ***, show significance at p<0.01
Source: Analyzed from own data, 2020

49 |Page




Age of the household heads

It is one of the variables used in the analysis of the characteristics of the farm household in the
study area related with food security status. The finding in Table 4.7 shows that the computed
mean of age food security status made with households. Hence, the average mean of age of
households to food security were 44.43 year while 43.39 year for food insure. The result shows
that the mean age of household food secure were higher compared to food insecure. The
statistical analysis (t-value=0.5922, P=0.723) indicates that there was insignificant mean

difference of age of household head between food secure and food insecure households.
Household education level

Education is an instrument to improve the quality of livelihood of household through improving
the working ability and the tendency to adopt new technologies. In the study area, the average
years of schooling of households to food security were 3.16 school year while 2.82 school year
for food insure. The result shows that (t-value=-1.4766, P=0.929) there was insignificant mean
difference of education level of household head between food secure and food insecure
households (Table 4.7). The result shows that the education levels of household food secure were
higher compared to food insecure. Moreover, education together with increased experience could
guide farmers to better manage their farm activities which improve their productivity and also

enhances the acquisition and utilization of information on improved technologies by households.
Family size

The computed average adult equivalent family size of food secure and food insecure households
is 4.37 and 5.66, respectively at significant level 1% (t=5.5818) (Table 4.7). The results show
that food insecure households have higher family size, and this supports the food availability
decline theory. According to Food Availability decline thinking of Malthusian and Neo-
Malthusians, population growth, which is faster than the rate of in food production, is resulted in
fall per capital consumption. In other words, if increasing and high population remains
unchecked, it leads to famine and food shortage. However, rapid population growth is one of the
stimulant factors for the intensification of agriculture (Boserup, 1965) and ensures increase level
of food supply (Degafa, 2005 and Guyu, 2016).
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Total livestock holding

Based on the results presented in Table 4.7, the average livestock holding in TLU was 4.02 for
food secure households, and 2.92 for food insecure households. The independent sample test was
associated with a statistical significance effect in t-test (t=4.3787) at 1% level of significance.
Compared with food insecure households, food secure households were more likely to rear large
livestock. Livestock provides milk, meat, eggs and other products for home consumption and
source of cash income as well as serve as a financial buffer during production filature and other
disasters. Besides, livestock possession in Ethiopia was considered as a wealth indicator and to

increase household food security (Bogale and Shimels, 2009; Abafita and Kim, 2014).
Total cultivated land

The result presented in Table 4.7 indicates that the mean land holding size of food secure
households was 1.63 hectares while food insecure households had 1.15 hectare. This shows that
in the study area food secured households had larger land size as compared to food insecure
households. The t-test value (t=-4.4366) indicate that there is significant mean difference in land
holding between food secure and food insecure households at 1% significant level. Moreover, as
land holding size increases, the production also increase which enhance food availability, food
access and food consumption. Therefore, food secured households more consumed dietary food

calorie amount (Kcal/person/day) than food insecure households.

Farm experience

The result in Table 4.7 present that the average farm experience of the total sampled household
in the study area was 25.05 years. The mean farm experience of food secure households was
25.32 years and 24.75 food insecure respectively. The statistical analysis of t-value revealed that
(t=0.4199) there was insignificant difference in the year of experience of households between

food secure and food insecure sample household.
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Distance of farm land from water source

The computed average distance of farm land from water source for food secure was 0.51

kilometer while 0.53 for food insecure. The result of t-test (t-value=0.5021) indicates that there is

insignificant mean difference between food secure than food insecure in distance of plot from

water source (Table 4.7).

Table 4. 7: Demographic, socioeconomic and institutional characteristic of study households and
food security status (Continuous variables)

Variables Food Food in Total T-Value | P-Value
secured(N=109) | secured(N=103) | Households
Mean Value Mean Value (N=212)
44.43 43.39 43.92
Age (years) 1390 1155 1279 -0.5922 0.723
) 3.16 2.48 2.82
Education (grade) 347 357 336 -1.4766 0.929
Family size 4.34 5.64 4.97 on
(number) 1.73 1.65 1.81 55818 | 0.000
4.04 2.92 3.51
TLU(number) 104 173 101 -4.3227 | 0.000***
Cultivated land 1.63 1.15 1.39
(hectare) 0.91 0.64 0.83 "4.4366 | 0.000%*
Experience 25.38 24.75 25.08
-0.4199 0.6625
(years) 11.83 9.78 10.86
Waterdistance 0.51 0.53 0.52
(kilometer) 0.25 0.23 0.24 0.5021 | 0.3081
Marketdistance 9.89 11.87 10.85
(kilometer) 158 191 184 3.0299 | 0.0014***
Extension 1.52 1.57 1.55 0.5867 0.2790
(number) 0.69 0.35 0.62

Note: *** show significance at p<0.01

Source: Analyzed from own data, 2020
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Market distance

The mean market distance of food secure households was 10.168 kilometer and 11.63 kilometer
for food insecure. The statistical analysis of t-value (t=0.4199) shows that there is significant
mean difference between the market distance of food secure and food insecure households at 5%
significant level (Table 4.7). This result indicates that the household that have nearest distance
was more likely to increase food purchasing power by selling different food and non-food items

or participating in income generating activities than the longest distance households.
Frequency of extension contact

The survey result in Table 4.7showed that the mean frequency of extension contacts in the study
area in 2019/20 production year was 1.55 times per month. Similarly, the mean frequency of
extension contact of food secure households was 1.52 and 1.57 times per month for food
insecure. The result of t-test reveals that (t=0.5867, P=0.2790) there is no significant mean
difference between the frequency of extension contacts of food secure and food insecure

households.
4.2. Econometric analysis

4.2.1. Factors determining participation in small scale irrigation

The logistic regression model estimation result shows that out of fourteen factors that determine
the participation of small scale irrigation, six variables were found to have a significant effect on
the probability of participate decision of the farm households. These variables were family size
of household, household head education, engaging in off-farm activities, water distance, credit,
and training. The logistic regression result in Table 4.8 also shows that six of the variables were

statistically significant at p<0.01, p<0.01, p<0.05 p<0.01 and p<0.01 respectively.

Educational level of household heads: The econometrics logit model result presented in Table
4.8 shows the literacy status of household head. The result shows that education status is
positively and significantly associated with household irrigation participation at 1% significance
level. Hence, the positive association designates that the coefficient of the probability of being

irrigation participation increase with an increase in household heads’ literacy status. Therefore,
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households who have literate heads were most likely to be participating in small scale irrigation
than their counterparts. The result of marginal effect also indicates that as education level of
sample farmers increase by one unit (one school year), assuming other factors constant, the
probability of being the household to become irrigation participant would increase by 4.14%.
This is due to the fact that better educated household head can understand agricultural
instructions easily, have higher tendency to adopt improved agricultural technologies, have better
access to information, and are able to apply technical skills imparted to them than less educated
ones. This result consistent with the finding of Asayehegn et al.(2011).

Household family size: Family labor was found to be positively related and had significant
effect on the small scale irrigation participation at 1% significant level. The result implies that as
the family size in adult equivalent increases by one adult equivalent, the probability of
participation in small scale irrigation also increases by 8.13% (Table 4.8). In addition, the result
suggested that households with larger family labor can perform various agronomic practices with
more efficient use water and other income generating activities without labor shortage. So,
households who have large labor force were participating small scale irrigation than households
had small number of labor force. The same result the finding by Yilma (2005).

Distance of farm plot from water sources: The econometrics logit model result presented in
Table 4.8 shows the distance of farm plot from water source of household head. The result
implies that distance of farm plot from water source is negatively and significantly associated
with household irrigation participation at 1% significance level. The marginal effect also
indicates that as the distance of farm plot from irrigation water source increase by one kilometer,
the probability of participating in small-scale irrigation decrease by 62.8%, keeping other factors
constant. The possible explanation is that, households who have farmlands nearest to water
source are most likely to participates small scale irrigation than households far from water
sources. In the study area, every activities is handled manually it needs higher cost so as increase
in distance of farm land from irrigation water source highly hinders irrigation practice due to
difficulty of bringing water to farm plot. The same findings the study by Kinfe et al. (2012)

found that distance of farm plot key factor to participate in irrigation.
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In addition, FGD1and Klllindicatethat“havingthe distant farm land from water source further
reduces the volume of water and the size of cultivated land also decreased’’. Likewise, FGD2
and KII2 indicate that ‘a household who uses irrigation water has to stay at the farm plot for 2.17

and 2.05 hours, respectively’’.

Off- farm activity: The binary logit result shows that engage off-farm activity is significantly
and positively influence on the household’s participation decision in small-scale irrigation
practice at 5% significance level (Table 4.8). The result of marginal effect shows that a change in
the dummy variable off-farm from 0 tol,the probability of participation to use small scale
irrigation increase by 22.99%.The possible reason is that, additional source of income from off-
farm activities increase the purchasing power of the household’s for irrigation tools and inputs
such as improved seed, motor pump which helps to enhance production and productivities .In
addition, the related evidence also found that household having access to off-farm activities were
participating in irrigation practice than those not having access to off-farm activities (Beyanet
al., 2014).

Access credit: This variable was one of the variables hypothesized as one determinant of the
household participation decision in small-scale irrigation practice. The econometrics logit model
result indicates that access of credit was positively associated with the participation of small-
scale irrigation at 1% significant level (Table 4.8). Additionally, the marginal effect shows that a
change in the dummy variable access to credit from 0 tol, assuming other factors constant, the
probability of participating in small scale irrigation also increases by 28.48%. Access to credit
helps farmers to purchase inputs such as seeds, fertilizers and agriculture tools. This result is
consistence with the finding of Abebe et al. (2011).

Accesstotraining: The logit model results show that access to training has significant effect on
participation of small scale irrigation at 1% significance level (Table 4.8). Additionally, the
marginal effect implies that a change in dummy variable access to training from 0 to 1, the
probability of participating in small scale irrigation also increases by 34.07%. The possible
explanation is that training can create awareness among farmers on the importance of irrigation
practices, the management of water resource and the knowhow and this enable the farmers to

participate more in irrigated farming. Consistently, current evidences indicate that farmers that
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received training on irrigation issues were in a better position to participate in irrigation practice
as compared to farmers that did not received any training on irrigation issue (Abebawet al.,
2015; Nhuduet al., 2015).

Table 4. 8: Logistic regression for small scale irrigation participation

Variables Coef. Std. Err. Marginal Effect dy/dx Z P-value
Sex 0.5161 0.4585 0.1229 1.13 | 0.26
Age -0.0156 0.0280 -0.0038 -0.56 | 0.578
Educ 0.1690 0.0606 0.0414 2.79 | 0.005***
Famsz 0.3314 0.1089 0.0813 3.04 | 0.002***
Tlu -0.0871 0.1113 -0.0214 -0.78 |0.434
Landsze 0.2178 0.2484 0.0534 0.88 |0.381
Experi 0.0458 0.0305 0.0112 15 0.132
Waterdist -2.5596 0.8693 -0.6279 -2.94 | 0.003***
Offfarm 0.9773 0.4072 0.2299 2.4 0.016**
Credit 1.1771 0.3732 0.2848 3.15 | 0.002***
Marketdis 0.0080 0.0405 0.0020 0.2 0.843
Training 1.5803 0.4641 0.3408 3.41 | 0.001***
Exterequ 0.4262 0.2953 0.1046 1.44 | 0.149
Foodaid -0.0079 0.4044 -0.0019 -0.02 |0.984
Constant -4.9649 1.3733 -3.62 |0

*** P<(0.01 and ** P<0.05

Source: Computed own survey, 2020

4.2.2. Determinant factors that affect the household food security
4.2.2.1. Logistic regression model for household food balance model

The results presented in Table 4.9 shows that among the factors considered in the regression
model, sex, total livestock unit, land size holding and food aid significantly and positively affect
household food security. However, household family size was also significantly and negatively
affected household food security.

Sex of household head: Among the demographic variables, household head sex seemed to be

significant in determining households’ food security in the study area. Additionally, this variable
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was significant at1% significant level and positively associated with food security (Table 4.9).
The result of marginal effect shows that the sex of household’s changes from female household
headed to male household heads the probability of food secured increased by 18.44%.The result
implies that male headed household was found more likely to secure than their female

counterparts.

Family size of the household: The logistic regression output result shows that household food
consumption have negative relationship with household size per adult equivalent and significant
at1% significance level. Hence, the coefficient of the variables also indicates that as household
size increases by one adult equivalent the finding shows that as family size increase by one adult
equivalent the probability food consumption of the household decrease by 13.39%. The possible
explanation decrease cultivated land per capital and in return decrease the availability of enough
food for a household. Besides, the inverse relationship specify that the odd ratio in favor of the
probability being food secure decrease with an increase in family size which measured by adult

equivalent. This result was consistent with the findings of Yilma(2005).

Livestock holding (TLU): The result revealed that livestock ownership affect household food
security positively and significantly at 1% as expected. The marginal effect result shows that an
increase ownership of livestock by one TLU the probability of being food secured (food
consumption per adult equivalent) also increases by 5.6%. The positive effect of livestock
holding shows that in the study area those who have more livestock can able to improve
household food consumption. Livestock holding is the most important factors of production and
as it was expected it determine food security household status of the study area. In addition,
livestock is the only input of draft power for land preparation and food, income (from sale of
milk and milk products and sale of livestock), for input purchasing and organic fertilizer the
model result seems logical to affect food security positively in their role in crop farming system.
Hence, households with more number of livestock had a chance to obtain more food or income
to purchase food commaodities particularly during food crises. Consistently, Kebede (2011) found
out that the more the number of livestock had available to households the larger was the

probability being food secure.
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Total cultivated land: As hypothesized, the binary logit model shows that the cultivated land
has a positive and significant effect on houscholds’ food security situation. As expected
cultivated land size positively affected household food security at1%significant level (Table 4.9).
The marginal effect revealed that an increase in cultivated land size of household by one ha, the
probability of to be food secured would increase by23.07%. It was expected that households
with larger cultivated land size are most likely food secure than who has less farm size. This due
to land size owned was a proxy to wealth status and households with large land size were
expected to have diversified the quantity and type of crop produce, which may be in turn leads to
increase in consumption and household food security. This result is consistent with the findings
of Beyan and Muche (2010).

Table 4. 9: Logistic regression model for householdfood balance model

Variables Odds Ratio dy/dx Std. Err. z P-value
Sex 3.8590 0.1844 2.0346 2.56 0.01**
Age 0.9929 -0.0010 0.0257 -0.28 | 0.783
Educ 1.0301 0.0040 0.0702 0.44 0.663
Famsz 0.3752 -0.1339 0.0609 -6.04 | 0.000***
Tlu 1.5071 0.0560 0.1971 3.14 0.002***
Landsze 54177 0.2307 1.8973 4.82 0.000***
Experi 0.9831 -0.0023 0.0276 -0.61 | 0.545
Waterdist 0.7702 -0.0357 0.6094 -0.33 | 0.741
Offfarm 0.7485 -0.0396 0.3158 -0.69 | 0.492
Credit 1.5548 0.0603 0.6247 1.1 0.272
Marketdis 0.9563 -0.0061 0.0424 -1.01 |0.313
Training 1.8634 0.0850 0.8524 1.36 0.174
Exterequ 1.0791 0.0104 0.3448 0.24 0.812
Foodaid 3.1394 0.1562 1.4561 2.47 0.014**
_cons 1.6478 2.2156 0.37 0.71

Notes:*** P<0.01 and ** P<0.05

Source: Computed own survey, 2020
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Food aid: Table 4.9 further shows that food aid obtained from different sources affect food
security positively and significantly at5% significance level. For instance, the existing
Productive Safety Net Program (PSNP) and other emergency program increase access to food
availability for vulnerable households. Therefore, households received food items would fulfill
their food needs. The marginal effect also shows that a change of food aid from Oto 1, the
probability of food secure also increased by15.6%.The positive effect of food aid is due to the

fact that it improves the available food for household consumption.
4.2.2.2. Ordered logit regression model for household food balance model

The parameter estimates of the ordered logit model were used to provide the direction of the
effect of the independent variables on dependent variable. The marginal effect of marginal

probabilities is a function of probabilities and measure expect changes within probabilities.

As presented in section 4.2, the household food security status of the households was analyzed
by categorizing into four groups: food secure, marginally insecure, moderately insecure and
severely insecure. This classification was made following the FAO-WFP (2009) food insecurity
classification. Table 4.10 presents household classification based on the computed household

consumption kilocalories recommended per day.

Table 4. 10: Food security by classification

Food Security Status Proportion of Household in %
Food Secure(>2100 kcal) 5141
Marginally in secure(1800-2100 Kcal) 0
Moderately in secure (1500-1800 kcal) 15.57
Severely in secure(< 1500 kcal) 33.02

Source: Computed own survey, 2020

Based on the classified food security status of study households, an ordered logistic regression

model was applied and the results are presented in Table 4.10.

Sex of household head
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This variable has statistically and positively influences households’ food security at 1%
significant level as Table 11 shows below. The result reveals that male household headed had
better probability to secure than their female counterparts. Moreover, the marginal effect of
shows that as sex changes from 0 to 1, assuming other factors constant, the probability to be food
secure increased (more likely in food secure) by 28.4% at 1% significant level, the probability in
moderately food insecure categorized less likely (decreased) by 3.45% and the probability

categorized in severely food insecure less likely by 24.95% at 1% significant level.
Family size

The ordered logistic model result of this survey shows that in Table 4.11 below declared the
significant and negatively association between household family size and household food
security. Additionally, the result of the marginal effect revealed that as family size increase by
one adult equivalent, all other things being equal, probability to being in food security categories
decreased (less likely) by 20.82%, at 1% significant level, in moderately food insecure increased
(more likely) by 5.56% at 1% significant level and in category of severely food insecure
increased (more likely) by 15.28% at 1% significant level. Furthermore, together with the
degraded and fragmented farm land as well as incidence of frequent drought, large family size
with high number of inactive family members exerted pressure and completion on households’
limited resource and food consumption per days. Hence, extended households were more likely

to be food insecure than nucleated households.

Total livestock unit

The result of ordered logistic regression also indicates that households’ severely food in secure
status was significantly and positively determined by size of livestock population. In addition,
the positive relationship implies that the coefficient of variance in favor of the probability of
being food secure increase with an increase in livestock possession. Furthermore, the marginal
effect shows that as total livestock increase by one TLU, assuming other factors the same, the
probability to being in the food security categories increased (more likely in food secure) by
8.74% at 1% significant level, in moderately food insecure categories decreased (less likely in

moderately) by 2.33% at 5% significant level and in severely food insecure categories decreased
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(less likely in severely) by 6.41% at 1% significant level. In the study area livestock helps for
mixed farming activities such as livestock provides milk, meat, eggs and other products are basic
source of livelihood with many socioeconomic benefits. In addition, home consumption and

income as well as serve as a financial buffer during stress to purchase food and non-food items.

Similarly, livestock serves as source of drought power for farming which gains intends to
determine food production. Hence, it can be inferred that households with better number of TLU
were found to be more likely to be food secure households than those with less or no TLU. This

result supports the findings of previous researches of Bogale and Shimels, (2009).

Total cultivated land

The farm land holding size is a common substitute variable for income and agriculture produces,
it can determine households’ food security status and severely food insecure. Regards to
households’ available cultivated farm land holding size measure in ha, the result of model
displayed in Table 4.11shows that it has positive and significant impact on households’ food
security and severely food in secure. The marginal effect implies that as cultivated land increase
by one hectare, assuming other factors constant, the probability to being in food secure
categories increased (more likely in food secure) by36.05% at 1% significant level, in
moderately food insecure decreased (less likely moderately food insecure categories) by 9.82%
at 1% significant level and in severely food insecure categories decreased (less likely in severely

food insecure) by 26.43%at 1% significant level.

Market distance

The ordered logit model shows that severely food in secure were statistically significant at 10%
significant level and negatively influence to household food consumption expenditure. This
result also indicates that as the distance of the market access was increased by one kilometer, the
food consumption expenditure per adult equivalent decreased. The marginal effect also shows
that as market distance increase by one km, the probability to being in food security categories
decreased (less likely in food secure) by 1.5%, in moderately food insecure categories increased
(more likely moderately food insecure) by 0.4% and in severely food insecure categories

increase (more likely in severely food insecure) by 1.1% at 10% significant level. The negative
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relationship of distance to market access may shows that in the study area, those farmers far from

the market access provide them to less meals food than near to the market.
Food aid

The ordered logistic regression model result of this survey indicate the significant and positive
association between household food aid on food security, moderately food in secure and
household severely food in security (Table 4.11). Likewise, the marginal effect indicates that as
food aid changes from 0 to 1, assuming other factors constant, the probability to being in food
security categories increased (more likely in food secure) by 21.97%, the probability to being in
moderately food insecurity decreased (less likely in moderately food insecure categories) by
6.04% and in severely food insecurity categories decreased (less likely in severely food insecure)
by 15.93% at 5% significant level.

Access of credit

The ordered logistic regression model result show that in Table 4.10 below declared the
significant and positive association between household access of credit were implies on food
security, moderately food in secure and household severely food in security. Therefore, the result
revealed that, access of credit affect household food security food positively and moderately food
insecure and severely food insecure negatively affect at 10% significantly level. The marginal
effect of access of credit shows that as access of credit changes from 0 to 1, the probability to
being in food security categories increased (more likely in food secure) by 14.29%, the
probability to being in moderately food insecurity decreased (less likely in moderately food
insecure categories) by 4.09% and in severely food insecurity categories decreased (less likely in

severely food insecure) by 10.20%.
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Table 4. 11: Ordered logit model for household food security analysis

Variables Effeclt?gyr/%gilFoo q Marginal Effect(_dy/dx) Marginal Effecj[(dy/dx)
Secure Moderately Food insecure Severely Food insecure
Sex 0.2840 -0.0345 -0.2495
(0.0928)*** (0.0218) (0.969)***
Age 0.0015 -0.0004 -0.0011
(0.0057) (0.0218) (0.0042)
Edu 0.0217 -0.0058 -0.0159
(0.0145) 0.0042 (0.106)
Famsze -0.2082 0.0556 0.1526
(0.0314)*** (0.0188)*** (0.0246)***
TLU 0.0874 -0.0233 -0.0641
(0.0285)*** (0.0106)** (0.0210)***
Landsze 0.3605 -0.00962 -0.2643
(0.0746)*** (0.0356)*** (0.0562)***
Experi -0.0046 0.0012 0.0034
(0.0064) 0.0017 -0.0047
Waterdis -0.1814 0.0484 0.1330
(0.1816) 0.0501 0.1339
Offarm 0.0109 -0.0029 -0.0080
(0.0911) 0.039 (0.0672)
Credit 0.1429 -0.0409 -0.1020
(0.0847)* 0.0276 (0.0599)*
Marketdis -0.0150 0.0040 0.0110
(0.0150) (0.0027) (0.0069)*
Training 0.1306 -0.0279 -0.1027
(0.0958) 0.0185 0.0808
Exterequ -0.0210 0.0056 0.0154
(0.0695) 0.0187 0.0508
Foodaid 0.2197 -0.0604 -0.1593
(0.0927)** (0.0304)** (0.0678)**

Notes:*** * ** shows P-value significant at 1%, 10% and 5%, respectively

Source: computed own survey, 2020
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4.3. Factors constraining the use of irrigation in study area

The significance of irrigated agriculture in the study area has increased. It has become a major
means food security. The advantage of small scale irrigation in the study area had developed
from time to time. Thus, the field survey result shows that small scale irrigation had great
potential to improve the productivity and household food security of low income farmers.
Therefore, the major constraints associated with small-scale irrigation in the study area are pests
and disease, inadequate extension services, shortage of farm oxen, insufficient irrigation farm
holdings, and lack of access to appropriate technology, limited awareness, inability to apply
sufficient modern farm inputs, and shortage of water. So, this study point out major irrigation

challenges using the small-scale irrigation in the study area.

The field survey result In Table 4.11 shows that in the study area drought occurred low 75.9%,
moderately 24.1% and highly 0% with weighted amount 1.24 from total sampled households in
level of ten (10™) from the major constraint that point out from study area. So, farmers in study
area were less likely affected by drought. Likewise, insect pest and disease outbreak was major
constrain in the study area that affect low 27.8, moderately 71.7% and highly 0.5% with weight
amount 1.72 out of total sampled household of constraint the irrigation user respondents, so that
in the study area farmers most affect by insect pest and disease outbreak frequently level of ninth
(9" level) from the major constrains that point out in the study area. Hence, it was decrease
production and productivity, and income of households. Furthermore, it indicates the
management and irrigation practice should be minimized as finding crop loss due to pest and
diseases they did not cover the seed and fertilizer. Thus, inadequate extension service result show
that low 17.5%, moderately 76.4% and highly 6.6% with weighted 1.9 from total sampled
households in level of seven (7™) so farmers in study area requires frequent extension service.
Additionally, weed management moderately affected by 87.7% with weighted amount 1.13 out
of total sampled household in level of twelve (12") the reason farmers less attention to
agronomic practices in study area. Likewise, shortage of farm oxen also low 14.6%, moderately
62.7% and highly 22.6% with weighted amount 2.08 out of sampled households in level of
fourth (4™) farmers who participate in small scale irrigation oxen it needs for land preparation.
Similarly, the survey result shows that insufficient land holding was affects low 14.6%,

moderately 66% and highly 19.3% with weight amount 2.05 out of total sampled household in
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level of six (6™). Meanwhile, poor soil fertility also low 78.3%, moderately 20.3% and highly
1.4% with weighted amount 1.23 out of sampled households in the level of eleventh (11™)
farmers who participate in small scale irrigation soil fertility major important to enhance crop
production and productivity. Regarding to lack of sufficient irrigation water also low 41%,
moderately 9.9% and 49.1% with weighted amount 2.08 from total respondent in the level of
fourth (4™) in the study area. Farmers mostly affected by shortage of water to participate and
practice small scale irrigation. Accordingly, focus group discussion and key informant interview
shortage of water the main problem during second round irrigation practice. Another problem in
the study area was lack of access appropriate of technology also low 7.1%, 50% and 42.2% with
weighted amount 2.36 from total respondents in the level of second (2"%). This result implies that
access to technology was the main challenge in the study area. Likewise, the result of limited
awareness also indicate that low 21.7%, moderately 70.3% and highly 17% with weighted
amount 1.86 out of sampled households in the level of eleventh (8") farmers who participate in
small scale irrigation it needs more awareness about the practice of irrigation to increase crop

production and productivity.

Similarly, the result in Table 4.11 shows that inability to apply sufficient modern farm inputs
low 6.1%, moderately 51.4% and highly 42.5% respectively with weighted amount of 2.36 out
of sampled household in the level of third (3). Farmers in the study area who participate in
small scale irrigation it needs input supply. Likewise, shortage of cash income low 7.5%,
moderately 45.3 and highly 47.2% cash income with weight amount of 2.4 from out of total
sampled household in the level of first (1%). Additionally, the field result shows that household
with no or less initial capital to bought inputs and agriculture tools such as seeds, chemical
fertilizers, and pump they should not engaged in irrigation activities. Hence, the result indicates
that shortage of cash income was the main challenge affected irrigation participation in the

study area.

Finally, focus group discussion (FGD) and key informant interview (KII) also identifies the
solution with combines of the availability of surface water, favorable climate condition and
availability of ground water. Eventually, these opportunities also can be used to maximize

possible benefits if there was a major measure to be taken by the farmers.
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Table 4. 12: Constraints of small scale irrigation use

_ Low(1) Moderate(2) High(3) Weight amount
Constraints Cou of three
Count| % Count % nt %
Drought 161 | 75.9 51 241 | O 0 1.24
Pests and disease 59 27.8 152 717 | 1 0.5 1.72
Inadequate extension services 37 175 | 162 | 764 | 14 6.6 1.90
Weeds 186 | 87.7 25 118 | 1 0.5 1.13
Shortage of farm oxen 31 14.6 133 62.7 | 48 | 22.6 2.08
Insufficient farm holdings 31 14.6 140 66 41 | 19.3 2.05
Poor soil fertility 166 | 78.3 43 203 | 3 1.4 1.23
Lack of access to appropriate 15 71 106 50 o1 | 429 5 36
technology
Limited awareness on 46 | 217 | 149 | 703 | 17 | 8 1.86
irrigation
Inability to apply sufficient 13 | 61 | 109 |514| 90 | 425 2.36
modern farm inputs
Shortage of cash income 16 7.5 96 453 | 100 | 47.2 2.40
Shortage of water 87 41 21 99 | 104 | 491 2.08

Source: Own survey result, 2020
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION

5.1. Conclusion

The aim of this study was to analyze participation of small scale irrigation and their contribution
on the households’ food security status in Hidabu Abote Woreda, Ethiopia. Descriptive and
econometrics data analysis model were applied to analyze quantitative data. A binary logistic
regression was used to identify the factors that determine the participation of small scale
irrigation and food security status. In addition, ordered logistic regression was also employed by
classified household kilocalories intake into four categories as FAO classification suggested that
food secure, moderately food insecure, mildly and severely food insecure in order to make
further investigation on Woreda food security status. Likewise, the characteristics of households’
in relation food security status on irrigation use were analyzed by using t-test and chi-square test
for continuous and dummy variables respectively. Finally, 14 explanatory variables were
identified based on empirical studies conducted by different researcher and economic theories to
measure the factors influencing irrigation and food security status. From these, six of them made
to be significant influence of participation of the household in small-scale irrigation and also five
were found to be significant factors that determine food security status. The first analysis was
comparing the respondent’s food security status at household level. Therefore, about 51.41% of
households were food secure while about 15.57% and 33.02% of households were also in
moderately food insecure and severely food insecure, respectively at1%significant level.

The study also estimates household food security status measured using a commonly known
technique, Household Food Balance Model. The measurement revealed that 51.41% of the
households were food secure whereas 48.59 % were food insecure in the study area. Among the
total irrigation users, about 57.7% households were food secure and 46.08% of non-user
households were food secure. The household food balance model between irrigation user and
non-users showed significant mean difference at level significant of 1%. Moreover, this result
implies irrigation user households were relatively more food secure than non-users in the study
area. Thus, this result also suggested that small scale irrigation has an advantage determine on

household food security.
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The binary logistic regression result shows that education of households, family size, engaging
of off- farm activities, credit service, and access to training have positively and statistically
significant effect to determine the household participation decision on small scale irrigation.
Likewise, distance of water from plot had negatively related with the household participation in

small scale irrigation.

The positive association of credit access and training facilities with small-scale irrigation
participation explained by the fact that the institution credit and training access gives an
opportunity to households to participate in small-scale irrigation. In the same way, the average
education level of irrigation user and non-users was 3.8 and 2 (years) respectively. The result of
logit model indicates that one additional year of schooling to irrigation participants enables them
to participate in small-scale irrigation than non- users. The household family size positive
related with irrigation and non-users with 5.46 and 4.56 respectively. The mean water distance
from farm plot of irrigation users and non-users was 0.456 and 0.567 kilometer respectively. It
shows that the household near to water source allows them to participate in small scale irrigation
and improve farm income than non-users. Similarly, households in off-farm activities should be
essential for diversification and intensification of the source of off-farm households’ livelihoods.
More importantly, it enables households to enhance their income, gives a chance to purchase
necessary agriculture inputs and tools thereby modernize mean of production, and reduce risk of
food shortage during period of crop failure through food purchased.

Moreover, the binary logistic model was used to analyze to identify factors that determine food
security. The result indicates that sex of household heads; total livestock unit, total cultivated
land, and food aid obtain positively and statistically significant influence to determine of
household food security. However, the household family size has shown negative relationship
with the household food security. Likewise, the mean cultivated land size of food secure and
food insecure was 1.66 and 1.1 ha respectively. It was positively relationship with food security,
so this result implies that more access of cultivated land found to be food secure household
enables them to generate more farm income than food insecure. The challenge of smaller land
holding size should be associated with large family size and the growth of population that exerts
more pressure on the resource causing the shortage and sacristy of cultivated land. In addition,

total livestock unit should be 4.02 food secure households and 2.92 for food insecure households.
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This result indicates the more have livestock the more found to be food security by support crop

produced through supply of draft power and also inputs.

Finally, the finding of the research also indicates that many constraints point out by the
households and field survey in the study area. The main constraints identified include disease
and insect pest, inadequate extension service, shortage of farm oxen, insufficient irrigation land
holding, and lack of access to appropriate technology. Moreover, limited awareness on irrigation
issues, inability to apply sufficient modern farm inputs, shortage of farm income and shortage of
sufficient water were the major constraints figured out in the study area. In additional, focus
group discussion and key informant also pointed out the major challenge such as surface water,
favorable climate condition and access of ground water. Furthermore, these opportunities can be
used to maximize possible benefits if there was solution by the farmers. Effective support from
different institution, governmental and any other concerned civic association could be also key
role player. It needs calling upon this stockholder to take part in enhancing the irrigation farm by

reduced the hindrance and strengthen available enabling factors in the study area.

5.2. Recommendations

The following recommendations were suggested for consideration in light of the findings draw
herein before and conclude the above. The recommendation should be assumed to give insight
for future policy formulation regarding to contribution of small scale irrigation and food security
and also helps to inputs for further investigation in the country. Thus, these policy
recommendation possibilities to mitigate issue related to demographic and socioeconomic
problems of people living, Hidhabu Abote Woreda and the people who live the same

characteristics in other area of the country.

» The research finding shows that participation of small scale irrigation result in increment for
contribution of production and household food security. This implies that introducing and
disseminating of appropriate small scale irrigation and related technologies to smallholder
farmers should improve the supply of production and narrow regarding to the high value of

fruits and vegetables demand supply gap in rural household and improves the household food
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security. Both national and regional agriculture research institutes should introduce diversified

improved seed varieties in affordable cost, quantity and quality for farmers in the study area.

» Based on the study, participation of small scale irrigation was positively and significantly
related with education, family size and off-farm practices. Hence, the woreda extension and
development agents’ as well as regional and national agricultural bureaus should give
attention in changing the attitude of farmers through adult education, farmer field school,
farmer training center and conducting demonstration on model farmers’ farm plot, training
and frequent field visit farmer to farmer experience sharing at kebele, woreda and zonal
level. Off-farm also should be promoted by woreda and zonal concerned offices especially
during off season to increase the farmers income which enables farmers to participate in

irrigation and become food secured.

» According to the study, credit and training were one of the rural institutions that provide
irrigation inputs and awareness for the rural household. Therefore, Zonal and Woreda
agriculture and natural resource office give attention to training for DAs, Woreda office
and WUA committee members and farmers was required to fill the skill gap of irrigation
management. In addition, Woreda level financial institution should support households’ to
strengthen their capacity in order to provide enough input and financial support for the
smallholders.

» Similarly, the study also implies distance of farm land from water source was made to
influence on participation on small scale irrigation significantly and negatively. This
variable was found to be one of the important determinants of participation in irrigation. It
manages the distance of farm from water source, Woreda level experts and farmers give
attention to development of pond, spring and water harvesting should be encouraged for the
households to use for irrigation.

» Sex of household head was positively and significantly influences food security status. So
that, Zonal and Woreda level agriculture and natural resource office, Woreda level
financial institute were focus on encouraging women household head using special
training, credit facility and extension service to enable them to become food secure.

» The finding also indicates that, household size affects food security negatively. Thus,

expansion and promotion of family planning program should be needed in study area.
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» The finding reveals that, livestock ownership was contributed to households’ economic and
social status in positive and significant level on food security. Accordingly, the household
who have large number of livestock have capacity to improve food security. Therefore,
regional, zonal and woreda agricultural office in particular livestock sector should have
care in continuous manner for the households which through providing regular vaccination,
improved breed, grass and forage development.

» Total cultivated land affects food security status of household positively and significantly.
So, special attention should be given by woreda and zonal and regional agricultural office
to enhance the productivity of farm land by using different agricultural technology which
enables the farmers to produce more to overcome food availability and accessibility.

» Finally, in order to enhance food access either through production and mean of purchasing
power from market based the woreda needs to be supported by NGOs and governmental

programs such as world vision, productive safety net, emergency food assistance.
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Appendixes

Appendix1: Average caloric composition of major food items consumed in the area

Average Food
Major food crops in energy in
the area Type of food outputs kcal/100g

Teff (Eragostistef) | Enjera (large traditional pan cake) and porridge 145
Wheat Qolo (roasted wheat seed), bread, Nifro (boiled
(Triticumaestivum) | wheat seed) 242.6

Nifro (boiled maize seed), bread (cooked maize

flour with meager salt and water), ginche (boiled
Maize (zea mays) maize with salt) 393.5
Sorghum (bicolor) | Enjera mixing with teff 168.1
Barley
(Hordeumvulgare) | Qolo (roasted barley seed) and porridge 245.3

Wet (traditional Ethiopian sauce),Nifro (boiled
Pulses pulse seeds), and qolo (roasted pulse seeds) 163.5

Source: Computed based on EHNRI (1997) Food composition table and field data

Appendix2 : Conversion factors used to estimate Tropical Livestock Unit (TLU)

Livestock Conversion Factors
Cow 1

Ox 1

Bull 0.6
Heifer 0.75
Calves 0.2
Donkey/Mule 0.7
Horses 11
Shoats 0.13
Poultry 0.013

Source: Stock, et al., 1991
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Appendix3: Conversion factor used to calculate man and adult equivalent

Age Group (Years) Adult Equivalent(AE) Man Equivalent(ME)
Male Female Male Female
<10 0.6 0.6 0 0
13-15 0,9 0.8 0.2 0.2
14-16 1 0.75 0.5 0.4
17-50 1 0.75 1 0.8
>50 1 0.75 0.7 0.5

Source: Storck (1991)

Appendix4 : VIF for continuous variables used in irrigation participation

Variable VIF 1/VIF
Age 3.38 0.29555
Experi 3.08 0.32501
TLU 151 0.6638
Landsze 1.47 0.67866
Foodaid 1.35 0.73992
Educ 1.34 0.74873
Marketdis 1.3 0.77058
Sex 1.22 0.82261
Offfarm 1.17 0.85285
Famsz 1.15 0.86967
Waterdist 1.13 0.88789
Training 1.12 0.88938
Exterequ 1.12 0.89192
Credit 1.08 0.9266

Mean VIF 1.53

Source: Own computation (2020)
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Appendix5: coefficient of contingency for dummy variables used in irrigation participation

variables | sex offfarm credit training  foodaid
sex 1
offfarm 0.0174 1
credit -0.01 0.0539 1
training -0.0341 0.2202 0.1098 1
foodaid -0.2443 0.1441 0.1971 0.0675 1

Source: Own computation (2020)

Appendix6: determinants of small scale irrigation participation

Logistic regression Number of obs = 212
LR chi2(14) = 86.76

Prob> chi2 = 0

Log likelihood =-102.80309 Pseudo R2 = 0.2967
irrguse Coef. Std. Err. z P>z [95% Conf. Interval]
sex 0.516107 0.45851 1.13 0.26 -0.3825565 1.41477

age -0.01556 0.027988 -0.56 0.578 -0.070412 0.039298
educ 0.168968 0.060551 2.79 0.005 0.0502902 0.287646
famsz 0.331396 0.108941 3.04 0.002 0.117875 0.544917
TLU -0.08712 0.111281 -0.78 0.434 -0.3052208 0.130991
landsze 0.217811 0.248369 0.88 0.381 -0.2689827 0.704605
experi 0.045847 0.030471 1.5 0.132 -0.0138761 0.105569
waterdist -2.55961 0.869319 -2.94 0.003 -4.263447 -0.85578
offfarm 0.977314 0.407193 2.4 0.016 0.1792307 1.775397
credit 1.177079 0.373224 3.15 0.002 0.4455729 1.908584
marketdis 0.00802 0.040519 0.2 0.843 -0.0713948 0.087435
training 1.580349 0.464123 3.41 0.001 0.6706841 2.490014
exterequ 0.42622 0.295268 1.44 0.149 -0.1524953 1.004935
foodaid -0.00792 0.404418 -0.02 0.984 -0.8005644 0.784724
_cons -4.96488 1.373321 -3.62 0 -7.656541 -2.27322

Source: Own computation (2020)

84 |Page



Appendix7 : marginal effect t(mfx) of small scale irrigation participation

variable dy/dx Std. Err. z P>z [95% C.l.] X
sex* 0.0759125 0.07742 0.98 0.327 -0.07583  0.227655 0.78302
age - 0.0017804 0.00417 -0.43 0.669 -0.00996 0.006394 43.9245
educ 0.0302324  0.00997 3.03 0.002 0.010684 0.049781 2.82547
famsz 0.0495447 0.01716 2.89 0.004 0.015907 0.083183 4.97453
TLU - 0.0190169 0.01862 -1.02 0.307 -0.05551 0.017473 3.50996

landsze 0.0316597 0.04257 0.74 0.457 -0.05178 0.115094 1.39976

experi 0.0073346  0.00468 1.57 0.117 -0.00185 0.016516  25.0802

waterd~t  -0.3860391 0.12715 -3.04 0.002 -0.63524  -0.13684 0.51712

offfarm* 0.1391018 0.06555 2.12 0.034 0.010629 0.267575 0.64623

credit* 0.2034004 0.06188 3.29 0.001 0.082113 0.324688 0.38208

market~s -0.0000333 0.00683 0 0.996 -0.01342  0.013358 10.85

training™ 0.2588842 0.07133 3.63 0 0.119076 0.398692 0.75472

exterequ 0.0748842 0.04973 1.51 0.132 -0.02258 0.172346 1.54717

foodaid* 0.0088369 0.06773 0.13 0.896 -0.12392  0.141589 0.4434

Source: Own computation (2020)
Appendix 8: Determinants of food
security status
Logistic regression Number of obs = 212
LR chi2(14) = 106.63
Prob> chi2 = 0
Log likelihood = -93.545319 Pseudo R2 = 0.363
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Appendix table 8: Determinants of food security status

fostat Coef. Std. Err. z P>z [95% Conf. Interval]
sex 1.343039 0.513547 2.62 0.009 0.3365055 2.349572
age -0.002461 0.025153 -0.1 0.922 -0.0517607 0.046838
educ 0.0771364 0.066016 1.17 0.243 -0.0522521 0.2065249
famsz -0.94841 0.156344 -6.07 0 -1.254839 -0.641981
TLU 0.3851648 0.126265 3.05 0.002 0.1376895 0.6326401
landsze 1.350149 0.318822 4.23 0 0.7252689 1.97503
experi -0.009566 0.027215 -0.35 0.725 -0.0629048 0.0437739
waterdist -0.723365 0.811869 -0.89 0.373 -2.314598 0.8678678
offfarm -0.216065 0.408893 -0.53 0.597 -1.01748 0.5853501
credit 0.3929334 0.390171 1.01 0.314 -0.371787 1.157654
marketdis -0.063853 0.043236 -1.48 0.14 -0.1485939 0.0208878
training 0.5555402 0.440024 1.26 0.207 -0.3068899 1.41797
exterequ -0.106453 0.307083 -0.35 0.729 -0.7083242 0.4954178
foodaid 1.08889 0.451553 241 0.016 0.2038619 1.973918
_cons 0.9254349 1.311605 0.71 0.48 -1.645263 3.496133
Source: Own computation (2020)
Appendix9: marginal effect (mfx) of food security
variable dy/dx Std. Err. z P>z [ 95% C.l.] X
sex* 0.3160003  0.10646 2.97 0.003 0.107349  0.524652  0.783019
age -0.000615 0.00628 -0.1 0.922 -0.01293 0.011701 43.9245
educ 0.0192711  0.01649 1.17 0.243 -0.01306 0.0516 2.82547
famsz -0.236943 0.0391 -6.06 0 -0.31358 -0.16031 4.97453
TLU 0.0962263  0.03153 3.05 0.002 0.034427  0.158026 3.50996
landsze 0.33731 0.07967 4.23 0 0.181159  0.493461 1.39976
experi -0.00239 0.0068 -0.35 0.725 -0.01572  0.010936 25.0802
waterd~t -0.18072 0.20284 -0.89 0.373 -0.57828 0.216844  0.517123
offfarm* -0.05387 0.10162 -0.53 0.596 -0.25305 0.145309  0.646226
credit* 0.0976849 0.0962 1.02 0.31 -0.09087  0.286243  0.382075
market~s -0.015953 0.01081 -1.48 0.14 -0.03714  0.005234 10.85
training* 0.1377276  0.10708 1.29 0.198 -0.07215 0.347608  0.754717
exterequ - 0.0265954  0.07671 -0.35 0.729 -0.17695 0.123761 1.54717
foodaid* 0.2648972  0.10434 2.54 0.011 0.060391  0.469403  0.443396

Source: Own computation (2020)
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Appendix10 : Survey Questionnaire
Dear respondent,

My name is IfaDemisse. | am a postgraduate student at Center for Food Security Studies,
College of Development Studies, Addis Ababa University. Currently, | am doing my MSc thesis
entitled ‘effect of small scale irrigation on household food security’ inHidhabu Abote Woreda,
Oromia Region, Central Ethiopia. The main objective of this questionnaire is to collect primary
data to undertake an assessment on effect of small scale irrigation and its impact on rural
household food security. Your responses to the questions are valuable and will be held in utmost
confidentiality to be used only for the analysis of this research. You will not be identified by
name in any case. You have been selected randomly from different Keble’s. If you accept to
participate in this research, you will be doing so voluntarily and there will not be any monetary
returns. You are also free to refuse to respond to any questions, you do not feel comfortable
answering or to withdraw from the research all together. This interview will take about an hour

of your time to respond to the questions.

Date of the INterView -------=-m-mm oo (DD/IMMIYYYY)
INtEIVIEWET NAME == m e m oo oo ---- Household ID--------

SUPEIVISOr NAME =====mm e e e e e e e e e e e e e e e e e e e e e

Checked ON----m=-mmm oo e e (DD/IMM/YYYY)
Woreda -----------=--===-=mmmmmmo - Kebele-------------emmmmmmem e Village------------=-=--=-=-=-----
Agro ecology: 1. Dega ------------ % 2. Weynadega--------------- % 3. Kolla -------------------- %

Thank you in advance for your cooperation

Part one: Demographic characteristics of the respondent

1. Sex of the household head 1= Male headed 2= Female headed

2. Age of the household head. --------------=--=-mnum--

3. Education level of the household head. 1=Not read and Write 2=Informal education
3=Formal education

4. If yes, Q3 is formal, enter grade completed -------------=--=-==-=-ommmum-

87|Page




5. Maximum education level in the household  -------==--mmmm---

6. Marital status of the household head 1=Married 2=Divorced 3=Widow/widower 4=Never
married 5. Other, specify......
7. Family size

Age Male Female | Total
<15

15-64
>64

Total

Part two: Socioeconomic characteristics of the household
1. Do you have livestock? 1) Yes 2) no

2. If yes, indicate number and types of livestock in the following table:

Livestock Sold
No | Typesof Livestock | Number of Livestock | Number Average Unit Price
(Birr)
1 | Oxen
2 | Cow
3 | Bulls
4 | Heifers
5 | Calves
6 | Mules
7 | Hoarse
8 | Donkey
9 | Sheep
10 | Goat
11 | Chicken
12 | Bee Hives

3. Do you have access to land for agricultural use? 1) Yes 2) No
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If your response is ‘yes’ to question no 3, how do you get access to it? 1) Through land
distribution 2) Shared with relatives 3) Inherited from parents 4) Purchased 5) Sharecropping
f) Other, specify
What happened to the size of land holding over the last decades? 1) Increased 2) Decreased
3) No change.

If your response is ‘decreasing’, to question no. 5, what was the reason? 1) Large household
size 2) Decline in quality of land 3) Redistribution of land 4) Others, specify

How do you rate the sufficiency of your land holding for farming? 1) Scarce 2) Sufficient 3)
Others, specify

. What is the fertility status of your farm land? 1) Poor 2) Moderate 3) Good

Types of land owner

No Land Type Size In Timad Hectare
1 Cultivated land

2 Fallow land

3 Grazing Land

4 Bush land

5 Others, specif

10.
11.

12.
13.

14.
15.
16.
17.
18.

Do you use small scale irrigation? 1. Yes 2. No

If you are not using,why? 1. Shortage of land for irrigation 2. Lack of awareness about
irrigation 3. Production input  problems 4. Lack of oxen 5. Problem of sufficient irrigation
water

Do you have access to irrigation land? 1) Yes 2) No

If your response is ‘yes’ to question no 10, What is the area of land allocated for irrigation
per year?----------------- (timad)........ Hectare

Do you have experienced in farm activity? 1) Yes 2) No

If yes, for how long you have been practicing farm activity? ----------------- (yrs)

How many times do you produce per year? 1) once 2) twice 3) three times

Do any household members have irrigation land? 1.Yes 2. No

If yes, what is the size of the irrigable land (in timad)?
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2019/20 production season?

19. Can you give information on cropping of your irrigation plot and

rain-fed agriculture in

Type of
Agricultu
ral
activity

Type of
crop

area

tima

Amounts in quintal/kg

Production in
2020

Sales

for

Reserve

seed

Gift to other

harvest

Post

loss

Obtained

through PSNP

Obtained

through food

Obtained

through

Irrigation

Onion

Tomato

Potato

Carrot

Cabbage

Peppers

Sugarca

ne

Vegetab
les

Other

Rain-fed

teff

wheat

barley

maize

sorghum

beans

peas

oil seed

lentils

4. \Well

5. Other, specify

20. When you get the source of water for your irrigation? 1. Rivers

2. Springs

3. Ponds
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21. What is the average distance of water source from farm land? (in km/ minute).

22. What type do you us small scale irrigation? 1) modern micro dam 2) traditional river

diversion 3) motor pump 4) treadle pump 5) others specify ( if any),--------
23. Have you used irrigation planning? 1) Yes 2) no
24. If yes, what criteria you used to decide when and type of irrigated crops? 1) Price of the
crop 2) cost of production 3) cash income from the sale of the crop
25. Do you participate in irrigated cooperative? 1) Yes 2) no
26. If yes, what is the number of the cooperative_ . The land cultivated by the
cooperative (timad), type of crop produced
27. Do you have access to inputs for your irrigation activity? 1) Yes 2) no

28. How do you estimate their price? 1) Very expensive 2) expensive 3) fair

Inputs Types Of Inputs 1. Yes 2. No Amount Kg | Unit Price
Chemical DAP
fertilizer Urea

Improved seed

Herbicide

Insecticides

Others, specify

30.off -farm income sources

No Activities Amount Per Year Price in Birr

Firewood sale

Charcoal sale

Remittance

Cash for work

Hire out labor

o O B W N P

Food aid

7 Others

Part Three: Information about Institutional characteristics

1. Can you getaccess to credit in the past one year? 1. Yes 2. No
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2. If yes, for what porpuse (s)?
Others(specify)
3.
Other
4
5
6. When do you usually take the credit?
;
8. If yes, are you the member of the water association? 1) yes 2) no
9. Do you get market information?
1.1

1. Seeds 2. Fertilizer 3. Farm oxen 4. Consumption 5.

If no, why? 1. Lack information of access to credit 2. No need 3. High interest rate 4.

What are the Sources of credit? 1. Service cooperative 2. Commercial banks 3. Other

What are the Sources of credit? 1. Service cooperative 2. Commercial banks 3. Other

(months)

Is there water user association group in your local area? 1) yes 2) no

1) yes 2) no

If yes, when do you get? 1) cooperative 2) radio 3) from other farmers

10. Where do you sell your products produced by irrigation? 1) Local market 2) on-farm 3)

11.
12.
13.
14.

15

16.

17

18.

regional market 4) federal market

How far is the market you mentioned from your farmland? kms
What is the approximate distance of main road from your home to market? (in km).
Is there farmers training center (FTC) in your area? 1. Yes 2. No
How far from your home in Km (hour)?
. Is there an extension Agent in your area? 1. Yes 2. No
If yes, had you get an extension support during the last one year? 1. Yes 2. No
. How many times do you contact with DA per month? 1. One times 2.Two times 3. than two
times
Have you received any food aid in the last year? 1. Yes 2. No
No | Type Of Food Aid Received Amount Received (Kg) | Unit Price | Total In Birr
1
2
3
Total

19. What are the main constraints to crop production that can feed your household? Indicate the

degree of influence?
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P
o

Constraints Low Moderate | High

Drought

Pests and disease

Inadequate extension services

Weeds

Shortage of farm oxen

Insufficient farm holdings

Poor soil fertility

Lack access to appropriate technology

O O N| o O | W N

Limited awareness

=
o

Inability to apply sufficient modern farm inputs

-
-

Shortage of cash income

=
N

Shortage of water

13 Others, specify

Part Four: Household food security Questionnaires

1. HOUSEHOLD FOOD BALANCE MODEAL(HFBM)

1.1. What are the major staple foods that your household consumes?

Z
o

Crop Type Yes No

Teff

Wheat

Barley

Maize

Sorghum

Pulses (horse beans, peas, chickpeas, etc)

Oilseeds (linseeds, noug, sesame, etc

0 Nl O O B W N

Vegetables (onions, tomato, cabbage, etc)

9 | Fruits(orange, banana, papaya, etc)

1.2. Would you tell us the amount of grains and other food stuffs that cover the annual

consumption/ food requirement of your household members?
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Grain types

Amount in kilograms

Money equivalent in birr

Cereals

pulses

oilseeds

vegetables

ol B W N

fruits

1.3. Which Foodstuffs are consumed at Your Home?

Pattern of Consumption in a Week?
No Food Stuffs Frequently | Sometimes | Rarely | Not at All
1 Biddena (teff, sorghum, wheat, barley)
2 Bread (wheat, oat)
3 Porridge (wheat, barley, teff)
4 | Wat (pulses)
5 Oil (oilseeds)
6 Meat (beef, lamb, goat)
7 Chicken or eggs
8 Milk or cheese
9 Butter
10 | Vegetables (cabbage, onion, etc)
11 | Fruits (papaya, banana, mango)
12 | Others, specify
2.Household food Security Questionnaires
S/N | In the past 30 days, Yes No
2.1 | Did you worry that your household would not have enough food?
2.1a | If 'yes' how many days within the month?
2.2 | Were you or any household member not able to eat the food kinds
you/s/he preferred because of a lack of resources?
2.2a | If 'yes' how many days within the month?
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2.3 | Did you or any household member have to eat a limited variety of foods

due to lack of resources?

2.3a | If 'yes' how many days within the month?

2.4 | Did you or any household member have to eat some foods that you/s/he
did not want to eat because of lack of resources to obtain other types of
food?

2.4a | If 'yes' how many days within the month?

2.5 | Did you or any household member have to eat a smaller meal because

there was not enough food?

2.5a | If 'yes' how many days within the month?

2.6 | Did you or any household member have to eat fewer meals/day because

there was no food?

2.6a | If 'yes' how many days within the month?

2.7 | Was there ever no food to eat in your household because of lack of

resources to get food?

2.7a | If 'yes' how many days within the month?

2.8 | Did you or any household member go to sleep at night hungry because

there was not enough food? d?

2.8a | If 'yes' how many days within the month?

2.9 | Did you or any household member go without eating anything a whole

day and night?

2.9a | If 'yes' how many days within the month?

Checklist for Focus Group Discussions (FGD) and key informant informants (KI1)

I. Checklist for Focus group discussion questions (FGD)

1. What is the major accessin your kebele to use small-scale irrigation water?

2. What motivating factors for households to use the water sources for irrigation purpose?
3. Is use equity irrigation water in your area?

4. What are the main factors to affect your household food security?
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S.
6.
7.
8.
9.

What are the major factors constraining irrigation activities in your area?

How irrigation is in relation to access?

Is there constraintto use of existing water source for irrigation?

What are the major social organizations in the area and what are their roles in irrigated farming?
Is there any difference food security status between irrigation user and non-user? What is the

difference between these two groups?

10.is there food utilization difference between irrigation user and non-user? What is thedifference?

I1. Checklist Key Informant Informants (KI1I)

7.

1. What is the trend of irrigation activity in the past five years in your area?

2. What are the major challenges irrigation activities in your area?

3. What are the major factors that affect influence the household food security?
4.
5
6

How look like food security status between irrigation user and non-user? What is the difference?

. What is the role of governmentfor irrigation development?
. Do you farmers get sufficient extension service and training from GO & NGO about small scale

irrigation?

What are the improvements you observed the impacts on household’s food security status

(households’ dietary diversity and consumption patter)?

“Thank You”
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