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Introduction: The main objective of the study was to explore the contribution of
urban agriculture (UA) to the household food security of urban farmers in Addis
Ababa, using Kirkos Subcity as a case study.

Methods: Both quantitative and qualitative research approaches were employed
to ascertain and describe the characteristics of variables of interest. The data
collection involved surveys and interviews with urban farmers.

Results: The study revealed that 48.2% of respondents were food secure,
while 23.1% and 28.7% were mildly or moderately food insecure, respectively.
Additionally, 33.8% of respondents believed that urban agriculture helped
them meet their daily food needs, while the remaining respondents felt it
was insufficient. Approximately 47.2% of respondents reported that UA helped
them meet their food requirements year-round, whereas 22.6% said it was
unable to cover their year-round needs. Most respondents indicated that their
income increased due to engaging in urban agriculture. Furthermore, 72.3% of
respondents had access to land resources for urban agriculture, while 27.7% did
not have access to land. The ordinal logistic regression model indicated that age,
family size, formal education, household head, monthly income, marital status,
educational level, main income source, farming experience, land access, and
market access were statistically significant predictors of household food security.

Discussion: The prevalence of food insecurity among urban households
engaged in agriculture highlights the need for additional support and increased
intensity of various types of urban agriculture. Policymakers should consider
integrating urban agriculture into urban planning strategies to enhance food
security and resilience in urban areas.

KEYWORDS

food security, ordinal logistic regression, UA, Addis Ababa, Ethiopia

1 Introduction

The global population is increasingly urban, a trend set to surpass the rural population
for the first time in history (FAO, 2001). This rapid urbanization poses significant
challenges for cities, particularly in addressing food security concerns. As cities grow,
the need to feed their expanding populations becomes more pressing, exacerbating
vulnerabilities related to social and ecological systems (Drescher, 1996). In urban areas,
food security largely hinges on household income and access to efficient grocery systems.
Urban agriculture (UA) has emerged as a critical solution, providing opportunities for
food production within city limits. Unlike rural agriculture, which typically occupies large,
contiguous plots of land, UA often operates on smaller, more fragmented spaces. Despite its
limited spatial scope, UA makes more efficient use of land and water resources, integrates
agricultural systems effectively, and offers higher yields with a diverse range of crops and
livestock (Maugeot, 2000).
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UA is increasingly recognized as a solution to the challenges
of urbanization, poverty, and food insecurity, particularly in
developing economies. It offers a pathway for socio-economically
disadvantaged groups to improve their food security, nutrition,
and income levels (Mkwambisi et al., 2011). In sub-Saharan Africa,
the persistence of farming activities as a primary or secondary
income source indicates the ongoing importance of UA within the
informal sector (de Bon etal., 2010). However, despite its significant
role in urban economies, UA in Ethiopia has received limited
attention, particularly in terms of policy support and research into
its socio-economic relevance.

The challenge of addressing food insecurity in urban areas
of Sub-Saharan Africa (SSA) is crucial for achieving the United
Nations” Sustainable Development Goals, particularly those aimed
at eradicating hunger and poverty (Davies et al., 2021; Pérez-
Escamilla and Causa, 2017; United Nations, 2015; Dube et al,,
2021) emphasize that meeting these goals depends heavily on how
cities in developing countries are planned, governed, and managed,
alongside the implementation of targeted policy initiatives to
improve food security. One promising solution is the promotion
of urban agriculture, which has the potential to supply fresh,
affordable, and nutritious food to urban populations (Ocho et al.,
2017; Mougeot, 2005; Pauleit et al., 2019; Korir et al., 2015). Urban
agriculture can be defined as the use of small urban spaces—such as
vacant lots, gardens, roadsides, balconies, or containers for growing
crops or raising small livestock for personal consumption or local
market sales (Poulsen et al., 2015).

Urban agriculture in Ethiopia has been largely overlooked and
remains an under-researched area, receiving minimal attention
from scholars. Consequently, there is a pressing need for more
empirical studies to explore the extent and impact of urban
agriculture within Ethiopian cities. Such research is vital to provide
evidence-based insights for policymakers and urban planners and
to encourage further academic inquiry in this field (Yalew, 2020).
Addis Ababa, with its favorable agro-ecological conditions for
horticulture and animal husbandry, offers significant potential for
urban agriculture. The city’s proximity to a large market facilitates
the production of high-value perishable products, such as green
leafy vegetables, fluid milk, yogurt, and cheese. Moreover, the
availability of agricultural inputs, services, and infrastructure makes
urban farming a viable and appealing option for city residents.
Nevertheless, UA in Addis Ababa faces several constraints,
including a lack of supportive policies, institutional instability,
and insufficient technical support. The rapid population growth
and competition for land further constrain the expansion of UA
activities (Mandefro, 2010).

Despite these challenges, there is a notable gap in research
regarding the contribution of UA to food security and socio-
economic development in urban contexts. This study aims to

Abbreviations: CSA, Central statistical Agency; FAO, Food and Agriculture
FGD, GTP, Growth

Transformation Plan; HHs, Households; IFPRI, International Food Policy

Organization; Focus Group Discussion; and
Research Institute; MoFED, Ministry of Finance and Economic Development;
NGOs,

Governmental Organizations; UA, Urban Agriculture; UN, United Nations;

MoWUD, Ministry of Works and Urban Development; Non-

UNDP, United Nations Development Plan.
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address this gap by exploring the role of UA in enhancing
household food security and income in Addis Ababa, specifically
focusing on the Kirkos Sub City. By examining the socio-economic
impact of UA, this research will contribute valuable insights that
can inform policy decisions and strengthen the role of urban
agriculture in the city’s future development.

2 Review of related literatures

The United Nations Development Program (UNDP, 1996)
estimated that 800 million people are engaged in urban agriculture
worldwide. Of these, 200 million are considered market producers,
employing 150 million people on a full-time basis. UA contributed
15 percent of world food production in 1996, and this can be
expected to grow to 30 percent by 2005 (Smit et al., 2001). Some
investigations conducted on the case of urban agriculture showed
that in some African cities, up to 40 percent of the population is
involved in urban or peri-urban agriculture, and in some occupier
cities, this number can reach up to 50 percent (IFPRI, 2002). In
Ethiopia, UA is the final survival strategy employed by households.
Urban households respond to the severe threats of poverty and food
insecurity by engaging in urban farming on any available vacant
space. Urban agriculture is also practiced due to income shortages
and unemployment in urban centers (Lamba, 1993). According
to Alem (2011), the growth of the Ethiopian economy led to
significant inflation in food and non-food goods, particularly in
food commodities. In 2008, the government implemented certain
measures to reduce taxes on food commodities, especially oil, and
to control the excess supply of cash. However, these fiscal and
monetary measures may take time to reduce prices and improve
the food security of urban dwellers, especially the poor. The welfare
impact of these measures was highly negative on urban households
compared to rural households, as agricultural households were
supported by various safety net programs. Coupled with high
unemployment, a high cost of living, and a growing population,
urban residents have developed various mechanisms to address
these changes. One of the coping mechanisms adopted by urban
dwellers has been engaging in urban farming.

Specific aspects of food security within the urban context
include the need to obtain most of the household’s required food
and a higher reliance on the market system and commercially
processed food. Employment and income are crucial prerequisites
for achieving food security in urban areas (Baumgartner and
Belevi, 2001). Sustainable production, processing, and distribution
of food in and around cities contribute to the goal of ensuring
safe, affordable, and reliable food supply for the urban poor while
providing income and employment opportunities, particularly for
women (World Bank, 2005).

In developing countries, urban food supplies cannot be taken
for granted, and there is ample evidence from cities worldwide
that food is becoming a “basic luxury” for the urban poor.
Urban food production has evolved into a thriving industry,
involving numerous households engaged in producing nutritious
food items for urban markets. There is also a growing body of
knowledge on the benefits experienced by participating households,
including increased consumption of self-grown food, improved

frontiersin.org


https://doi.org/10.3389/fsufs.2025.1444320
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Alene and Aga

child nutritional status and overall health, savings on expenses, and
generated income (Mougeot, 2005).

Many urban farmers engage in farming not solely for self-
provision but also as a significant secondary or even tertiary
occupation. Urban agriculture creates employment opportunities
and has the potential to generate more jobs. For many
families, it helps reduce the economic uncertainty associated with
unemployment and employment instability, ensuring a consistent
food supply (Mougeot, 2006). Despite ongoing economic progress
globally, food insecurity and unemployment remain pressing issues
in many parts of Africa, especially in and around major urban
centers (UN-Habitat, 2006; Mougeot, 2005). The FAO (2002)
estimates that about 33% of people in Sub-Saharan Africa are
undernourished, and the UN-Habitat (2006) reports that the share
of urban residents in Sub-Saharan Africa is expected to rise from
39.7% to 53.5% between 2005 and 2030, posing new and significant
challenges for ensuring household food security and access to
basic services.

Numerous studies, including research conducted by Devereux
and Maxwell (2001) and the World Bank (2005), highlight the
role of urban agriculture as a household strategy to address both
chronic and emergency food insecurity. In the face of economic
challenges, the responses of urban households become the focal
point of poverty alleviation and food security efforts (Maxwell,
1999). Urban agriculture serves as a survival mechanism for the
urban poor during times of crisis while contributing to household
food security, particularly for women and the elderly (World Banlk,
2005). Developing countries can experience food supply crises due
to various factors like political instability, climate change, and
global market forces. Irrespective of the cause, urban areas are often
more severely affected than rural areas, with women and children
being especially vulnerable when food becomes scarce (Mougeot,
2006).

To combat inadequate or expensive food supplies, urban
households have increasingly engaged in food production,
including crops and livestock, within their own backyards. This
trend has emerged as a global phenomenon, capitalizing on
available open spaces, proximity to markets, and the limited
availability of functional cold chains. These practices collectively fall
under the umbrella of Urban Agriculture (UA) (IFPRI, 2002).

In response to food insecurity, urban households adopt various
strategies such as diversifying their sources of food and income.
This may involve increasing their own food production, involving
all family members in labor activities, relying on wage labor
migration, substituting less expensive food items, borrowing or
purchasing on credit, reducing non-food expenses, selling assets,
sending family members to live with relatives, and even reducing
overall food consumption (Devereux and Maxwell, 2001). Urban
agriculture, or the production of food within or in proximity to
urban areas, has emerged as a practical and effective solution
(Mougeot, 2005). Research suggests that urban agriculture plays
a crucial role in developing countries’ food systems, serving as
a significant food source for poor urban households and a key
strategy for enhancing food security (Mougeot, 2000; Klemesu
and Maxwell, 2000). Furthermore, urban agriculture can improve
household nutrition by providing fresh, locally grown crops that
enhance the micronutrient content of the diets of economically
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disadvantaged households, while also contributing to increased
household incomes (IFPRI, 2002).

According to Maxwell (1999), the nature of urban food
insecurity has undergone a transformation, shifting from the focus
on “feeding the cities” to ensuring access at the household and
individual levels. Efforts to combat poverty and food insecurity
primarily target the responses of urban households to economic
downturns. Poor urban consumers typically allocate a significant
portion, ranging from 60% to 80%, of their income toward food
expenses. Urban agriculture (UA) emerges as a promising option
as it contributes to the local food supply, particularly fresh and
perishable plant and animal products. It also promotes food
production for home consumption, leading to improved nutrition.

Studies indicate that a substantial proportion of the population
in African cities, up to 40% and even 50% in some cases, is involved
in urban or peri-urban agriculture. In China’s largest cities during
the 1980s, urban and peri-urban agriculture met over 90% of
vegetable demand and more than half of the demand for meat and
poultry (IFPRI, 2002).

Research conducted in five East African cities, namely Addis
Ababa, Dar es Salaam, Kampala, Kisumu, and Nairobi, revealed that
urban livestock keeping, a component of UA, benefits the poor by
providing opportunities to diversify livelihood activities. This form
of agriculture is accessible to vulnerable groups such as female-
headed households, children, the elderly, the sick, and widows.
Additionally, urban livestock keeping serves as a source of locally
produced food and offers social safety nets, retirement plans, and
resources for funeral expenses. It is a relevant strategy for those in
need of social insurance (Richards and Godfrey, 2003).

A case study conducted in Nairobi demonstrated that
diversification and intensification of food production systems
through various land holdings led to increased household income.
The surplus food crops and livestock products generated additional
income when marketed. Moreover, the increased availability of
food crops reduced households’ reliance on food purchases. As a
result, diversified diets contributed to enhanced food security by
improving the availability and accessibility of food (Njogu, 2008).

In the context of Ethiopia, urban agriculture (UA) emerges as
a vital strategy adopted by households as part of their survival
mechanisms. In urban areas, households respond to the pressing
threats of poverty and food insecurity by engaging in urban farming
on any available vacant spaces. The practice of UA is driven by
factors such as income scarcity and high levels of unemployment
prevalent in urban centers (Lamba, 1993).

While numerous studies on urban development in developing
countries primarily focus on housing, urban services, and
2006), the
significance of UA often remains overlooked or receives

non-agricultural informal activities (Mougeot,
limited attention. Even studies specifically conducted within
the scope of UA tend to prioritize environmental concerns,
with minimal regard for the comprehensive dimensions of
food security. However, it is crucial to highlight the vital role
of UA in addressing the two fundamental dimensions of food
security: availability and access. UA serves as a critical catalyst
in achieving food security objectives at both the household
and community levels, making it an indispensable aspect to

be considered.
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FIGURE 1

Map of the study area (source: adopted from Kirkos sub city land administration).
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FIGURE 2
Monthly income range of respondents.

Recent studies have further illuminated the significant role of
urban agriculture (UA) in enhancing food security and promoting
sustainable urban development. A study focusing on the Buruan
SAE program in Bandung, West Java, highlights how urban farming
initiatives can bolster food security by providing diverse food
sources and fostering community engagement. The program’s
success underscores the potential of UA to improve urban food
availability and resilience (Giyarsih et al., 2024). In Kenya, research
has established a positive relationship between urban farming and
food security, emphasizing UA’s role in sustainable development.
The study suggests that urban farming contributes to food
availability and accessibility, serving as a viable strategy for urban
households to achieve food security (Opiyo and Agong, 2020).
Additionally, a review of international evidence examines UAs
impact on food security, identifying key factors that enhance
its effectiveness. The findings indicate that UA can significantly

Frontiers in Sustainable Food Systems

contribute to food security when integrated with supportive
policies and community participation (Mead et al., 2024).

In the context of North Bandung, Indonesia, a study has
shown that urban agriculture is crucial in improving food security
through the diversity of food produced by urban farmers. The
research highlights the importance of UA in providing diverse and
nutritious food options, thereby enhancing food security for urban
households (Abdoellah et al., 2023).

These recent studies reinforce the importance of urban
agriculture as a multifaceted approach to addressing food security
challenges in urban settings. By providing fresh produce, creating
employment opportunities, and fostering community engagement,
UA contributes to the broader goals of sustainable urban
development and poverty alleviation.

3 Study area and methodology

3.1 Description of the study area

The case study area, Addis Ababa, serves as the economic
and political capital of Ethiopia. It is situated at an altitude
of 2408 meters above sea level, located at 9°01'48”N latitude
and 38°44/24”E longitude (CSA, 2005). The city experiences an
average daily temperature of 16°C and an annual precipitation
of ~1,180mm. It follows a unimodal rainfall pattern, mainly
occurring from June to September. During this time of year, many
urbanites engage in urban farming. Addis Ababa has undergone
significant physical growth over the past 10 to 20 years. In 1984,
the city’s total area was only 224 square kilometers, but by 2009, it
had expanded to an estimated 530.14 square kilometers (ORAAMP,
1999).

The city is divided into ten sub-cities: Addis Ketema, Akaki-
Kality, Arada, Bole, Gulele, Kirkos, Kolfe-Keranio, Lideta, Nifasilk-
Lafto, and Yeka (Figure 1). The population of Addis Ababa in 2011
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was 3,040,740, consisting of 1,448,904 males and 1,591,836 females
(CSA, 2012). Kirkos sub-city is geographically located at 9°2'6"N
38°45/28"E. It covers an area of 1464.72 hectares. The sub-city
is situated within the central part of Addis Ababa, bounded by
Nifasilk-Lafto to the south, Lideta to the west, Bole to the east, and
Arada to the north (Figure 2).

3.2 Research design and approach

This study employs a mixed-methods approach to examine the
contribution of urban agriculture (UA) to household food security
in Addis Ababa, with a focus on the Kirkos Sub City. A key element
of the study design is the purposive sampling method used to
select the Kirkos Sub City. This sub-city was chosen due to its
representative characteristics, including its favorable agroecological
conditions, proximity to urban markets, and existing presence
of urban agricultural activities. The mixed-methods approach
combines both quantitative and qualitative data to provide a
comprehensive analysis. The quantitative component includes the
use of structured questionnaires to gather numerical data on
food security, household income, and the extent of UA practices.
The qualitative component is based on focus group discussions
(FGDs) that provide deeper insights into the experiences and
perspectives of urban farmers. These methods complement each
other by providing both broad statistical patterns and detailed
narratives, enabling a more holistic understanding of the role of
UA in household food security. Specifically, the quantitative data
offers measurable insights into the prevalence and impact of urban
agriculture, while the qualitative data helps to contextualize these
findings within the lived experiences of participants.

3.3 Data type and sources

The study was conducted in the Kirkos sub-cities of Addis
Ababa. The selection of the study site was based on the
purposive technique. The study employed a combination of
primary and secondary data collection methods, ensuring a
comprehensive analysis.

Primary data was gathered through structured interviews
conducted with selected sample households in their premises.
The interviews aimed to capture information regarding the
households’ socio-economic characteristics, the types of urban
agriculture practices they engaged in, asset ownership, household
food expenditure, awareness of urban agriculture, as well as the
opportunities and challenges they encountered. Additionally, a
variety of key informants and groups were selected to participate
in Focus Group Discussions (FGDs) to delve deeper into the
urban agricultural practices within the area. The FGDs focused
on exploring challenges and opportunities related to production,
marketing, and access to credit facilities.

In addition to secondary data was obtained from various
published and unpublished sources. These included reputable
institutions such as the Central Statistical Authority (CSA), the
national capital City Administration, the Addis Ababa Urban
Development Bureau, and the National Meteorological Agency.
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The utilization of secondary data enriched the study’s findings by
incorporating valuable information from existing sources.

3.4 Sampling methods

The study focused on urban farmers in Kirkos Subcity,
identified through purposive sampling. This sampling technique
was chosen to target areas with high participation in urban
agriculture activities, ensuring the inclusion of diverse
practices such as poultry, dairy farming, livestock fattening,
and vegetable production.

While purposive sampling is a robust method for identifying
areas with relevant characteristics, it introduces a potential
limitation regarding generalizability. To address this, stratified
random sampling was employed within the selected Woredas
to ensure diversity in socio-economic characteristics. This
approach enhanced the representativeness of the sample despite

resource constraints.

3.5 Sample size determination

The study was carried out in Kirkos sub-city, one of the
ten sub-cities of Addis Ababa. The selection of the study site
was based on the purposive sampling technique. Several reasons
contributed to choosing this sub-city. Firstly, based on preliminary
observations by the researcher, a high number of individual farmers
actively participating in urban agriculture activities were identified
in the study site. The distinct sub-city was considered suitable for
selecting representative study sites.

To select representative sites within the sub-city, distinct
Woredas (administrative divisions) were used, each having an
independent urban agriculture administration office representing
the sub-city administration. Various criteria were considered in
selecting these representative Woredas, with the availability of a
significant number of urban agriculture practitioners within each
Woreda being a major criterion. This information was obtained by
contacting the Kirkos Sub-city Urban Agricultural and Micro and
Small Enterprise (MSE) offices. Consequently, Woredas 06, 07, 08,
and 10 were purposively selected as they were known to widely
implement the four sub-systems of urban agriculture: poultry,
dairy, livestock fattening, and vegetable production, among urban
dwellers in the study sites.

The lists of household heads engaged in urban farming were
obtained from the Agricultural office of Kirkos Sub-city. These
lists served as the “sampling frame,” consisting of 1,100 individuals
practicing urban agriculture in the sub-city who were potential data
sources for the study. Accordingly, the sample size was determined
based on the entire population using a specific formula.

When the response for the attributes being measured is
assumed to be dichotomous, the use of Yamanes (1967) tables
and formulas to determine sample size is more appropriate. Since
the dependent variable in this study is dichotomous, we used
Yamane’s formula to determine the sample size for the survey
respondents, i.e.,

N
n= ——
1+ N(e)?
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n = Sample size,

N = Total population and,

e = Precision level at 95% (a = 0.065) confident interval for
normal distribution data. Therefore sample size: N = 1,100 and e,
ata = 0.065,

n=1,100/141,100 (0.065) *, n = 195.

The precision level of 0.065 was selected to balance statistical
reliability with resource constraints, corresponding to a 95%
confidence interval. This level ensures that the sample size (n
= 195) is statistically reliable and adequately represents the
population of urban farmers in Kirkos Subcity.

However, it is acknowledged that resource limitations restricted
the sample size, which may affect the generalizability of findings.
To mitigate this limitation, the study incorporated robust statistical
methods and diverse sampling criteria to capture a broad spectrum
of urban agriculture practices and socio-economic profiles
(Table 1).

3.6 Tools of data collection

For this study, the researcher employed questionnaires,
interviews, observations, and focus group discussions to gather
important data on the contributions of urban agriculture (UA) to
household food security.

3.6.1 Questionnaires

A structured questionnaire was used, which the researcher
The
questionnaire took ~24-30 minutes to complete and included

developed in English and translated into Ambharic.

data on consumer awareness of the economic, social, health,
and environmental benefits of urban farming in the study area.
Additionally, demographic information about the respondents
was collected.

3.6.2 Interviews

Interviews were conducted with key informants, including
government officers, to gather data on the advantages of UA,
budget allocation, and challenges related to urban farming and
its management.

TABLE 1 Calculation of the determination of Sample size in each Woreda.

10.3389/fsufs.2025.1444320

3.6.3 Focus group discussions

Focus group discussions involved the participation of
enterprises agricultural officers, and businesspeople. These
discussions provided an opportunity to gather insights and
perspectives on urban agriculture, its practices, challenges,
and opportunities.

3.6.4 Validity and reliability

To ensure the reliability and validity of the data collection
tools, both the questionnaire and focus group discussion guides
underwent a pre-testing phase. A small sample of urban farmers
was selected to pilot the instruments, allowing for adjustments in
question clarity, structure, and relevance. This pre-testing process
ensured that the tools were well-understood by participants and
effectively captured the required data. Any issues identified during
pre-testing, such as ambiguous questions or issues related to
cultural context, were addressed before the final data collection.

3.7 Methods of data analysis

Following the completion of data collection, the data was coded
and entered into SPSS version 20 for analysis. The study employed
quantitative methods of analysis, utilizing statistical tools such
as descriptive statistics (frequencies and percentages) as well as
the ordinal logistic regression and coefficient of determination to
examine the interrelationships between different variables.

Descriptive statistics analysis was used to address the objectives
of the study, which included evaluating current urban agriculture
practices and identifying opportunities and constraints in the
study site.

For data analysis, both descriptive and inferential statistical
techniques were employed. Descriptive statistics were used
to summarize key demographic and agricultural data, while
inferential statistics, including regression analysis, were applied to
determine the relationships between urban agriculture practices
and household food security. The statistical models were chosen
based on their ability to handle the specific characteristics of the
data, such as the mix of categorical and continuous variables
and the potential non-linear relationships between predictors.
The use of regression analysis allows for an examination of the
relative contributions of different factors to food security, while
controlling for confounding variables. Alternative methods, such

Kiros Sub cities, Household's farmers/total How to compute Sample size
Woredas population/

6 254 (254*195)/1,100 = 45.03 45

7 260 (260%195/1,100) = 46.09 46

8 367 (367*195)/1,100 = 65.06 65

10 219 (219%195)/1,100 = 38.82 39

Total 1,100 195

Sample size determination in study area.

Sample sizes were calculated based on the proportion of households in each Woreda relative to the total population, using a total sample size of 195.
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as simple bivariate analysis, were considered but were deemed less
suitable due to the complexity of the relationships being examined.
By using regression models, the study can account for multiple
factors simultaneously and provide more nuanced insights into the
impacts of urban agriculture.

The ordinal logistic regression model, a commonly used
multivariate technique, was employed to investigate the
relationship between household food security (an ordinal
category of the dependent variable) and several independent
variables. These independent variables included family size, years
of experience by the households, annual income obtained from

urban agriculture, and the assets owned by households.

3.8 Ordinal logistic regression model

Ordinal logistic model is suitable for modeling with an ordinal
dependent variable for example, household food security (food
secure, mildly food insecure, moderately food insecure and severely
food insecure) etc. Ordinal logistic regression model is especially
appropriate because like ordinary least squares regression, it
identifies statistically significant relationship between explanatory
variables and dependent variables. But unlike ordinary least squares
regression, ordered probit discerns unequal differences between
ordinal categories in the dependent variable (Agresti, 2003).

Let Yij be an ordinal response variable with j categories for the
ith subject, alongside with a vector of covariates Xi. A regression
model establishes a relationship between the covariates and the set
of probabilities of the categories p;j = P(y;j = y/x;j). Usually,
regression models for ordinal responses are not expressed in terms
of probabilities of the categories, but they refer to convenient
one-to-one transformations, such as the cumulative probabilities
Py = PGj
probability is necessarily equal to 1, so the model specifies only J-1

= y/x,j). We note that, the last cumulative

cumulative probabilities.

An ordinal logistic regression model for an ordinal response
Yi with categories is defined by a set of J-1 equations where the
cumulative probabilities p;j = P(y; = y/x;) related to a linear
predictor BTxi = Bo + Pixii + Paxip + ... + Bjxij through logit
transformation, i.e. The parameters «j, called thresholds or cut
points, are in increasing order (o1 < oz < ... < oy_1).

It is not possible to simultaneously estimate the overall
intercept By and all the J-1 thresholds: in fact, adding an arbitrary
constant to the overall intercept, By, can be counteracted by adding
the same constant to each threshold e;. This identification problem
is usually solved by either omitting the overall constant from the
linear predictor (8p = 0) or fixing the first threshold to zero
0). The vector of the slopes B is not indexed by the
category index j, thus the effects of the covariates are constant

(1 =

across response categories.

3.8.1 Cumulative logits
One way to use category ordering forms logits of cumulative
probabilities are:

pi=p(i<i)=ma+ma+.. .+ 7
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or

pij=p<yi§£>=ﬂ1 @ +T@+. @ (1)

1

The cumulative logits are defined by:

. J py=d
welp(v=3)] (i)

_ n[ 71 (X)+m2(X)+...47i(X) ]
- 7Tj+1(X)+7Tj+2(X)+...+7t](X)

3.8.2 Proportional odds model
A model that simultaneously uses all cumulative logits is:

i ] _ 71 (X)+m2(X)+...+7j(X)
logit [p (Y < ;)] = In [njﬂ(X)+7‘[j+z(X)+..4+n/(X)]

=oj+ Pixi+ ...+ Bpxp = o + TX  (3)

Each cumulative logit has its own intercept. The «; are
increasing in j, since P(Y< J/X) increases in j for fixed X, and the
logit is an increasing function of this probability. It is based on the
assumption that the effects of the independent variables x; ,x; ... .xp
are the same for all categories, on the logarithmic scale.

3.8.3 The Wald statistic

The Wald statistic is an alternative test, which is commonly
used to test the significance of individual logistic regression
coefficients for each independent variable (that is to test the null
hypothesis in logistic regression model that a particular logit
coefficient is zero). If for a particular explanatory variable or group
of explanatory variables, the Wald test is significant, then we would
conclude that the parameters associated with these variables are
significantly different from zero, so that the variables should be
included in the model.

3.8.4 Measurement of household food access
HFIAS [(HFIAS) for Measurement of Household Food
Access: Indicator Guide] was used in this study to assess urban
agriculture engaged respondents” status of food security (taking
into consideration one component of food security: access). It has
9 generic questions and each of the questions asked has a recall
period of four weeks (30 days). The reply initially asked if the
condition in the question had occurred in the last four weeks, and
if so, how often (yes or no). In cases when a responder replies
“yes” to an occurrence question, he or she is asked how often
the condition has occurred in the last four weeks (Coates et al,
2007). But if the respondent said no to the first question, there
was no need to go to the second. First, the date should be coded
frequency-asked-questions as 0 for all cases where the answer to
the corresponding occurrence question was no, and then the score
is calculated for each individual by summing up the codes for each
frequency-of-occurrence question. If the individual response to all
nine frequency-of-occurrence questions was “sometimes,” the code
would be 2. As a result, a maximum score of 27 is possible, and a
minimum score of 0. Therefore, the higher the score, the more food
insecure (access) the individual is. Individuals HFIAS in the past
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four weeks who scored lower on this scale reported fewer instances
of food insecurity (access to food).

3.8.5 Ethical considerations

In this study, we ensured that all ethical considerations were
met during data collection, particularly during interviews and focus
groups. Prior to participation, informed consent was obtained
from all participants, ensuring they were fully aware of the study’s
purpose, the voluntary nature of their involvement, and their right
to withdraw at any time without penalty. Participants were assured
of confidentiality and anonymity by using unique identifiers and
removing any identifiable information from the final data set.
Additionally, the study emphasized the protection of participants’
rights, ensuring that their responses would be used solely for
research purposes.

4 Result and discussions

4.1 Characteristic of study population

4.1.1 Household headed and age

In the study, a sample of 195 participants or households was
selected, and they were surveyed through questionnaires to assess
their engagement in urban agriculture. Among these households,
79% were male-headed households, while 21% were female-headed
households. This indicates that the majority of the households in
the study were headed by males.

Regarding the sex of the respondents, 79.0% of the respondents
were male, and 21% were female (see Table 2).

When considering the age distribution of the respondents, it
was found that the household members’ ages varied widely. The
lowest proportion of households fell within the age group of 20-30
years. The age of the respondents ranged from 20 to 50 years, with
the largest proportion (51.3%) falling within the age group of 31-40
years. This indicates that a significant proportion of the households
belonged to the age group between 31 and 40 years (see Table 2).

4.1.2 Marital status and religion

In the study, the marital statuses of the respondents were
examined, revealing that 86.2% of the respondents were married,
while 13.8% were unmarried. This indicates that the majority of the
respondents were married (Table 3).

Regarding religion, the study found that the majority of
households were Orthodox believers, accounting for 55.9% of
the respondents. In contrast, the minority of respondents were
Protestant followers, representing 19.5% (Table 3).

4.1.3 Educational level and monthly income
range

In the study, the monthly income ranges of the respondents
were examined. The results showed that 20.5% of the respondents
had a monthly income of ETB 2,000 or less. Another 25.64% of the
respondents had a monthly income ranging from ETB 2,000-4,000.
Additionally, ~20.5% of the respondents had a monthly income
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TABLE 2 Household's sex and age.

Variables Category Percentage (%)
Household head Male headed 79.0

Female headed 21.0

Total 100
Age 20-30 7.2

31-40 51.3

41-50 25.6

Above 50 15.9

Total 100

TABLE 3 Respondents by marital status and religion.

Variables Category Percentages (%)
Marital status Married 86.2
Unmarried 13.8
Total 100
Religion Muslim 24.6
Orthodox 55.9
Protestant 19.5
Total 100
percent
60
50.3
50
40
30

195
u
20 133 percent
72 9.7
T ]
o , , ,

Read and Grades 1-8 Grades9-12 Same TVT Universities
write and college and above
graduate

FIGURE 3
Educational levels of respondent.

ranging from ETB 4,001 to 6,000. Furthermore, 18.46% of urban
farmers had a monthly income ranging from ETB 6,001 to 8,000.
Finally, the remaining 14.9% of respondents had a monthly income
greater than 10,000 ETB.

Among the farmers/respondents, the study revealed that
92.8% of urban farmers had received at least primary education.
Specifically, 50.3% had attended secondary education, 9.7% had
completed primary education, 13.3% had obtained a diploma
or attended Technical and Vocational Education (TVE) college,
and 19.5% had a university degree or higher. Furthermore, 7.2%
of urban farmers or respondents had not received any formal
education but were able to read and write (Figure 3).
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TABLE 4 Food security status of households in the study.

HFIAS Occurrence

No Yes

1. In the past four weeks, did you worry that 70 125
your household would not have enough

food?

10.3389/fsufs.2025.1444320

Frequency

Sometimes (2) Often (3)

Rarely (1)

2. In the past four weeks, were you or any 80 45
household member not able to eat the kinds
of foods you preferred because of a lack of
resources?

3. In the past four weeks, did you or any 94 101
household member have to eat a limited

variety of foods due to a lack of resources?

4. In the past four weeks, did you or any 95 100
household member have to eat some foods
that you really did not want to eat because of
alack of resources to obtain other types of

food?

5. In the past four weeks, did you or any 150 45
household member have to eat a smaller
meal than you felt you needed because there

was not enough food?

6. In the past four weeks, did you or any 101 44
other household member have to eat fewer
meals in a day because there was not enough

food?

7. In the past four weeks, was there ever no 195 0
food to eat of any kind in your household

because of lack of resources to get food?

8. In the past four weeks, did you or any 195 0
household member go to sleep at night

hungry because there was not enough food?

9. In the past four weeks, did you or any 195 0
household member go a whole day and
night without eating anything because there

was not enough food?

The sum of the frequencies (“Rarely”, “Sometimes”, and “Often”) for each question corresponds to the number of “Yes” responses, indicating the total count of affirmative answers in each row.

4.1.4 Family size and formal education

In this study, the variables “family size” and “number of
household members attended formal education” were considered
as continuous variables. The average or mean family size was found
to be 5.71, ranging from a minimum household size of one to
a maximum of ten members. Similarly, the average number of
household members who attended formal education was 4.89, with
a minimum of one member and a maximum of ten members in a
single household.

4.2 Food security status of house holds

In Tables 4, 5, it can be observed that 48.2% of the respondents
were classified as food secure, while 23.1% and 28.7% were
categorized as mildly and moderately food insecure, respectively.
The food insecurity status of irrigation adopters in the current
study aligns with, but to some extent, higher than the findings
of a previous study conducted by Zewdie (2019). According
to that study, 15% of respondents were food secure, 18.5%
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were food insecure without hunger, 31.7% were food insecure
with moderate hunger, and 34.8% were food insecure with
severe hunger.

The contribution of urban agriculture to food security and
nutrition is considered one of its most important advantages (Van
Veenhuizen, 2006). With the increase in urban poverty, food
insecurity, and malnutrition shifting from rural to urban areas,
there has been a renewed interest in exploring alternative strategies
for improving urban livelihoods, income generation, and urban
food security and nutrition. Urban agriculture has emerged as a
livelihood strategy and a source of income for many urban dwellers,
complementing rural agriculture and enhancing the efficiency of
national food systems (FAO, 2007).

One of the key informants operating urban agriculture
highlighted the contribution of urban agriculture to ensuring food
security, stating, “Most urban agriculture participants are primarily
poor households. Urban agriculture has helped these participants
improve their household food security status, generate income,
and create job opportunities. Additionally, urban agriculture has
contributed to improving diet diversity among households.”
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TABLE 5 Prevalence of food insecurity in the study area 2021.

Category

Frequency

Moderately food insecure

195 100.0

TABLE 6 Contribution of UA to households.

Variables Responses % ‘
Does urban agriculture helped Yes 33.8
you to meet variety of food
needed daily? No 66.2
Total 100
Do you meet all year round food | Yes 47.2
requirements of your household | ¢/ 2.6
members from own production?
Total 69.7
Missing system 30.3
Would you tell us the specific Whole year 7.2
time when food shortage
occurs? 9 months (March to 6.7
November)
6 months 9.7
(December to may)
3 months (June to 23.6
August)
Missing system 47.2
Total 100

According to Table 6, the results indicate that 33.8% of the
respondents believed that urban agriculture helped them meet a
variety of food needs for daily consumption. Additionally, 47.2%
of the respondents stated that urban agriculture helped them meet
their food requirements throughout the year. However, 22.6% of
the respondents mentioned that the urban agriculture produce they
were able to grow was insufficient to cover their year-round food
requirements for their households. In Table 7, it is observed that
23.6% of the respondents reported facing a shortage of food for
three months (June-August).

According to Figure 4, the results indicate that 72.8% of the
respondents reported an increase in their income as a result of
engaging in urban agriculture. This finding supports the findings
of Egal et al. (2001), which stated that urban agriculture serves as
a source of income at the household level and provides access to
a wider variety of nutritionally rich foods such as vegetables, fruits,
and meat, thereby increasing diet diversity. Proximity to the market
can be seen as a natural advantage for producing perishable crops
like fruits, vegetables, and flowers, as well as perishable livestock
products such as dairy produce, pork, and poultry (Smit et al,
1996).
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TABLE 7 Farms practice status of respondents.

‘ Variables Response No. in % ‘
Purpose for engaging in UA For household 333
consumption
For marketing 6.7
For both 60.0
Total 100%
Where do you carried out UA? Along river side 54.4
Home garden area 7.2
In backyards/in 31.8
open space
In urban fringe 6.7
areas
Total 100.0
The major types of UA you are Livestock 133
practicing production
Crop production 33.8
Poultry production 20.5
Total 67.7

does your income increased by urban agriculture you engaged in?
Eyes
HEno

e

FIGURE 4
Impacts of urban agriculture on household's.

4.3 Urban farming practices

The results revealed that a majority of the respondents
(72.3%) have been engaged in wurban agriculture for at
least five years or more, indicating a considerable level
of experience. Additionally, ~21% of households had an
experience ranging from five to 10 years in urban agriculture
(Figure 5).

During the focus group discussions (FGDs), participants
discussed the types of urban agriculture practiced in the
study area, the areas where production took place, and the
aims of production. “The major types of urban agriculture
mentioned  included

livestock ~ production, crop production,
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How long have you been in farm experience

less than five five to ten eleven to twenty

FIGURE 5
Farm experiences of households.

and poultry production. These types of urban agriculture
were practiced in various locations such as riversides, home
garden areas, backyards, and urban fringe areas. The aims of
production varied, with some producers cultivating crops and
raising livestock for both household consumption and marketing
purposes, while others focused solely on producing for their
own consumption”.

According to Table7, it was found that 33.3% of the
respondents engaged in wurban agriculture for household
while the majority of respondents (60%)
agriculture for both household consumption
Only 6.7% of the respondents

were involved in wurban agriculture solely for marketing

consumption,
practiced
and marketing purposes.

purposes. In terms of location, 54.4% of the respondents
carried out urban agriculture along riversides, 31.8% in their
backyards, 7.7% in home garden areas, and 6.7% in urban
fringe areas.

Regarding specific types of urban agriculture, 33.8% of
households were engaged in crop production, 20.5% in poultry
production, and 13.3% in livestock production. This finding
aligns with the findings of Mekuria and Mulugeta (2018),
which indicate that most urban agriculture practitioners in the
capital city of Ethiopia and its surrounding towns are low-
income earners who rely on urban agriculture for survival and
to achieve a mix of nutritional and socioeconomic benefits.
Urban agriculture activities in this area involve livestock keeping,
including dairy cows, sheep, and chickens, as well as the
cultivation of rain-fed and irrigated crops such as vegetables,
cereals, and pulses. These activities take place in various locations,
such as homesteads, river banks, school compounds, and open
fields. The urban agriculture sector in the national capital
and surrounding towns includes individuals, farmers organized
in micro-enterprises and cooperatives, and some commercial
enterprises. The areas for urban agriculture in this region can
generally be categorized into two groups: the first category
involves farming in backyards and open spaces around houses and
riversides, while the second category is found in 134 peri-urban
areas located within a reasonable traveling distance from residences
to farmlands.
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TABLE 8 Constraints of urban agriculture.

Variables Responses %
Do you have natural capitals or Yes 723
land resource for UA?
No 27.7
Total 100.0
How do you get natural capitals Through land 6.7
or land resource for UA? distribution
Inherited from 6.7
parents
Purchased 3.1
Sharecropping 63.6
Total 80.0
What happened to the size of Decreasing 4.6
land holding over the last
decades No change 74.4
Total 79.0
How do you rate the sufficiency Scarce 33.8
of your land holding for
farming? Sufficient 50.8
Others 12.8
Total 97.4
Do you have enough storage Yes 32.8
area for your product
No 53.8
Total 86.7
Do you have lack of additional High 18.5
fodder and water to livestock?
Indicate their level of Moderate 451
importance?
Total 63.6
System 36.4

4.4 Constraints of urban agriculture

4.4.1 Lack of access to resources

According to Table 8, the results indicate that 72.3% of the
respondents had access to land resources for urban agriculture,
while 27.7% replied that they did not have land resources for
farming. The majority of respondents obtained land resources
through land sharing or sharecropping arrangements. Some
respondents also expressed concerns about the scarcity of land for
urban agriculture.

This finding supports the idea raised in the findings of Smit
etal. (1996), which highlight the limited availability and poor access
to fundamental inputs for agricultural production, including water,
land, seeds, and fertilizers, as well as the lack of necessary facilities
and services for processing, storing, and transporting agricultural
products to markets. Insufficient access to credit is also identified
as a key constraint. Similarly, the findings of Drescher (2000)
emphasize the institutional constraints to urban agriculture, such
as the lack of access to farming land and inputs like seeds, fertilizers,
pesticides, and implements. The existing urban food markets tend
to be designed to import food from rural areas, while the input
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supply systems primarily serve rural agriculture. As a result, both
the input and output market systems and infrastructure often favor
rural agriculture over urban agriculture (UNDP, 1996).

4.4.2 Institutional or organizational constraints

There was a perception among the respondents that
government policy played a highly important role in urban
agriculture, but there were fewer concerns regarding the inclusion
of urban agriculture in urban planning. Additionally, there was
a moderate prevalence of diseases, which indicated a need for
veterinary services for livestock.

Around 69.2% of the respondents reported receiving support
from government institutions. This finding aligns with the
perspective presented by Mougeot (2001) that many developing
countries lack positive government policies and recognition of
urban agriculture as a viable sector. Most agricultural, food,
health, nutrition, and environmental policies tend to overlook
urban agriculture. The lack of official recognition often leads
to a sense of insecurity among urban farmers and limits their
willingness to invest in this sector. Moreover, credit agencies,
researchers, development agencies, and market agents generally
do not consider urban agriculture as a major industry (UNDP,
1996). Consequently, the benefits of urban agriculture are not fully
realized by urban populations in need of nourishment.

The analysis of institutional and organizational constraints
reveals several important insights into the support provided for
urban agriculture. Table 9 shows that government and policy
support for urban agriculture is seen as crucial by 61.0%
of respondents, with 20.5% reporting moderate support. This
indicates that a significant portion of urban farmers rely on
governmental support to sustain their activities. However, a notable
percentage (15.9%) reported low levels of support, which suggests
that more targeted policies and resources may be necessary to
strengthen urban agriculture initiatives. Additionally, while disease
prevalence and veterinary services were considered moderately
important by 53.3% of respondents, 43.6% of responses indicated
missing data, suggesting that information on this issue may be
underreported or overlooked. Regarding government involvement
in agricultural activities, 69.2% of respondents confirmed that they
received support, but 20.0% reported no government assistance,
underscoring a gap in access to essential services or resources.
These findings highlight the need for improved policy integration
and targeted interventions to address the gaps in institutional
support, which could significantly impact the sustainability of
urban agriculture.

4.5 Determinants of household's food
security

We employed ordinal logistic regression analysis to determine
factors affecting household food security phenomenon. We
hypothesized independent variables were expected to affect the
household food security.

The difference between the —2log-likelihood for the model
fitted with independent variables and the —2log-likelihood for the
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TABLE 9 Institutional or organizational constraints.

Variables Responses %
Does government and policy High 61.0
support for your urban
agriculture? Indicate their level Moderate 205
of importance?
Low 159
Total 97.4
How does disease prevalence High 3.1
and veterinary service to
livestock rising? indicate their Moderate 533
level of importance
Total 56.4
Missing system 43.6
Does government supports in Yes 69.2
your agricultural activities?
No 20.0
Total 89.2
Missing system 10.8

null model (at step 0, before any variables have been added to the
model) is distributed as chi-square with degrees of freedom equal
to the difference between the numbers of parameters in the full and
null models. The table above reveals that the small p-value from the
LR test (0.000) would lead us to conclude that at least one of the
regression coeflicients in the model is not equal to zero. This shows
that the final model is a good fit compared to the empty model
(without any predictors) (see Table 10).

This table assessing goodness of fit involves investigating how
the predicted values a closer to the observed values. The Pearson
and deviance chi square test was found to be not significant (p >
0.05), that shows that model estimates are adequately fit the data.
These results suggest good fit model (Table 11).

In linear regression, R? (the coefficient of determination)
summarizes the proportion of variance in the outcome that can
be accounted for by the explanatory variables, with larger R?
values indicating that more of the variation in the outcome can
be explained up to a maximum of one. For logistic and ordinal
regression models it not possible to compute the same R? statistic
as in linear regression, so three approximations are computed
instead (see Table 12). Here, the pseudo R? values (e.g., Nagelkerke
= 54.6%) indicate that all explanatory or independent variables
explains a relatively high proportion of the variation between
food security status. The above result revealed that the predictive
power of the fitted model is 54.8% assessed through Nagelkerke
R? (pseudo R?). This shows that 54.8% of the variation in the
dependent variable is explained by the model.

The result of the ordinal logit analysis of the hypothesized
independent variables which were expected to affect the household
food security is provided in Table 13.

To ensure the validity of the ordinal logistic regression model,
several key assumptions were tested. First, the proportional odds
assumption, which requires that the relationship between each pair
of outcome categories is the same, was assessed using the Test of
Parallel Lines in SPSS. The results showed that the proportional
odds assumption was not violated (p > 0.05), confirming the
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TABLE 10 Model fitting information.

Model fitting information

-2 Log likelihood Chi-square
Intercept only 204.029
Final 123.592 80.437 11 0.000

Link function: Logit.

TABLE 11 Goodness of fit test. instead of being mildly or moderately food insecure, holding other

Goodness-of-fit variables in the model constant. This suggests that an increase in

the number of household members or dependents increases the

Chi-square

risk of being mildly or moderately food insecure. This finding is
Pearson 88.816 15 0.070 consistent with the findings of Idrisa et al. (2008), Goshu (2016),
and Dawit and Zeray (2017), but it disagrees with the finding of
Ajaero (2017), who found that households with a higher number
of dependents were more food secure. Moreover, if the number

Deviance 108.733 15 0.105

Link function: Logit.

of household members attending formal education increases, the
TABLE 12 Pseudo R-square (R?). chance of being food secure increases by 12.47 compared to being
mildly or moderately food insecure, while holding other variables

Pseudo R-square ‘ in the model constant.

Cox and Snell 0.486 The probability of female-headed households being food
secure, compared to the combined categories of mildly food
Nagelkerke 0.548 . . . .
insecure and moderately food insecure, was 0.62 times less likely
McFadden 0.306 than that of male-headed households. This finding is supported by
Link function: Logit. Tefera’s (2010) study. Similarly, the probability of unmarried urban

farmers being food secure, compared to the combined categories
of mildly food insecure and moderately food insecure, was 0.62
appropriateness of the model. We also tested the assumption of  times less likely than that of married farmers, while holding other
linearity in the logit, which suggests a linear relationship between  variables in the model constant.
continuous predictors and the log-odds of food security status. The adjusted odds for urban farmers who attended high school
This was verified by examining scatterplots of continuous variables ~ (9-12), TVT (Technical and Vocational Training), and college
against the log-odds, and no non-linear patterns were observed.  graduate and university degree and above were 1.52, 1.85, and 2.13,
Additionally, to check for multicollinearity, Variance Inflation  respectively. These odds imply that urban farmers who attended
Factors (VIFs) were computed for each independent variable, and ~ high school, TVT, and college or university were 1.52, 1.85, and
all VIFs were below the threshold of 10, indicating no significant ~ 2.13 times more likely to be food secure, compared to households
issues with collinearity. These tests confirmed that the assumptions  that attended elementary school (1-8), respectively, while keeping
of ordinal logistic regression were met, ensuring the robustnessand ~ other variables in the model constant. This indicates that the
validity of the results. chance of being food secure relative to being mildly and moderately
The results from Table 13 indicate that all the independent food insecure increased with each additional level of education
variables, including Age, family size, formal education, household  attained by the household head. This finding suggests that more
head, monthly income, marital status, educational level, main educated urban farmers are more likely to be food secure than
income source, farming experience, land access, and market access,  less educated ones. This is consistent with previous studies by
were found to be statistically significant predictors of household ~ Aschalew and Ayalneh (2009) and Ejigayehu and Abdi-Kahilil
food security. Their significance values are less than 0.05 (ata 5%  (2012), which found that households with a higher education level

level of significance). for the household head have an increased chance of achieving
The adjusted odds of household food security, compared to  food security.
the joint categories of mildly food insecure and moderately food Furthermore, the probability of households whose main

insecure, were 2.50 and 1.970 times higher for households in the  income comes from nonagricultural activities being food secure,
31-40 years age group and 41-50 years age group, respectively, ~ compared to the combined categories of mildly food insecure and
compared to the age group between 20 and 30 years. This indicates ~ moderately food insecure, was 0.95 times less likely than that of
a direct relationship between the odds of household food security ~ households whose main income comes from agricultural activities,
and the age of the household head, while keeping other variables in ~ while holding other variables in the model constant.
the model constant. The adjusted odds for households with average monthly income
Furthermore, as the family size of households increases, the ~— ranging between 2001-4000 Birr, 4001-6000 Birr, 6001-8000 Birr,
probability of households being food secure decreases by 18.39  and above 10,000 Birr were 1.28, 1.37, 1.62, and 1.82, respectively.
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TABLE 13 The determination of household's food security.

Parameter estimates
Estimate Std. error Wald Df ig. 95% confidence

interval odds ratio

Lower Upper

bound bound
Intercept = 1 4.6980 1.7550 7.1650 1 0.007 109.70 3.52, 3421.38
Intercept = 2 6.4250 1.7370 13.6830 1 0.000 617.080 20.50 18574.0
Family size —18.3930 1.4910 152.1210 1 0.000 1.028E-8 5.53E-10 1.91E-07
Formal education 12.4740 0.8910 195.8170 1 0.000 260,406.7 45,598.95 1,499,076.79
Age

20-30 years (ref.)

31-40 0.9159 0.2036 4.5020 1 0.000 2.500 1.6700 3.3300
41-50 0.6774 0.2332 2.9110 1 0.000 1.970 1.2400 2.7000
Above 50 years 0.9934 0.1867 5.3200 1 0.585 2.700 0.8700 3.5300

Family size in age category

1-3 age group (ref.)

4-6 age group 0.3005 0.1709 1.7600 1 0.078 1.350 0.9600 1.7400

7 and above —0.2049 0.1761 —1.1600 1 0.245 0.820 0.5700 1.1070

House hold head
Male household head (ref.)

Female household —0.4778 0.2004 —2.3800 1 0.000 0.620 0.4200 0.8200
head

Marital status

Married (ref.)

Unmarried —3.2010 1.3200 —42.1760 1 0.000 0.040 0.0060 0.0740

Educational level

Elementary (1-8) school (ref.)

High school (9-12) 0.4237 0.0980 4.3200 1 0.000 1.520 1.2600 1.7800

TVET and 0.6167 0.1871 3.3000 1 0.003 1.850 1.2800 2.4200
college graduate

Degree and above 0.7501 0.2320 3.5000 1 0.007 2.130 1.3500 2.9100

Mainly income source

From agricultural activity (ref.)

Nonagricultural —0.0579 0.1267 1.6000 1 0.001 0.950 0.7400 1.1600
activity

Causal labor work —0.0072 0.1361 —0.0600 1 0.750 0.990 0.7500 1.2300
Governmental —0.1129 0.1305 —0.9100 1 0.823 0.890 0.7000 1.0800
employer

Monthly income range

2000 and less (ref.)

2001-4000 0.2499 0.1139 2.1900 1 0.025 1.284 1.0270 1.5410
4001-6000 0.3151 0.2266 1.3910 1 0.012 1.373 1.0790 1.6670
6001-8000 0.4865 0.1875 2.6120 1 0.008 1.627 1.1260 2.1280
Above 10,000 0.5955 0.1418 4.2900 1 0.007 1.824 1.3740 2.2740
(Continued)
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TABLE 13 (Continued)

10.3389/fsufs.2025.1444320

Parameter estimates

Estimate  Std. error Wald Df ig. 95% confidence

interval odds ratio
Lower Upper
bound bound

Farming experience

Less than 5 years (ref.)

5-10 years 0.2277 0.0833 2.7500 1 0.000 1.260 1.0600 1.4600

11-20 years 0.2551 0.0958 3.0100 1 0.002 1.300 1.0800 1.5200

Land access

Yes (ref.)

No —0.7017 0.2084 —3.3700 1 0.000 0.500 0.3300 0.6700

Rate of sufficiency of land holding for farm

Scarce (ref.)

Sufficient 0.3391 0.2236 1.5200 1 0.134 1.410 0.9100 1.9100

Other —0.0496 0.2002 —0.2500 1 0.709 0.960 0.6700 1.2500

Fertility status for farm land

Poor (ref.)

Moderate 0.0062 0.1139 0.0600 1 0.895 1.050 0.8100 1.2900

Good 0.1112 0.1211 0.9000 1 0.453 1.200 0.8900 1.5100

Market access

Yes (ref.)

No —2.4560 1.0200 —20.1340 1 0.002 0.080 0.0200 0.1400

The major types of UA practicing

Livestock production (ref.)

Crop production —1.8440 0.4370 17.807 1 0.000 0.158 0.0750 0.2410

Poultry production —0.2130 0.1201 —1.0890 1 0.000 0.808 0.5732 1.0428

Ref., Reference category.

These odds imply that households with monthly incomes in these
ranges were 1.28, 1.37, 1.62, and 1.82 times more likely to be
food secure, compared to households with incomes below 2,000
Birr, while keeping other variables in the model constant. This
indicates a positive or direct relationship between household food
security and monthly income range. It can be concluded that the
probability of being food secure increases as the monthly income
of the household increases. This finding is similar to the findings of
Arene and Anyaeji (2010).

The chance of being food secure, instead of being mildly
or moderately food insecure, for households with 5-10
years of farming experience and 11-20 years of farming
experience was 1.26 and 1.30 times more likely, respectively,
compared to households with less than five years of farming
experience. This demonstrates a positive relationship between
farming experience and food security. It reveals that with each
additional year of farming experience, the chance of being food
secure increases.

Frontiers in Sustainable Food Systems

The probability of being food secure, compared to being
mildly and moderately food insecure, for households without
access to landv for farming was 0.5 times less likely than the
odds for households with land access for farming. Similarly, the
chance of being food secure, compared to being mildly and
moderately food insecure, for households without market access
for their products was 0.08 times less likely than the odds for
households with market access for their products. In other words,
households with market access are significantly more likely to
be food secure than those without market access, which aligns
with the expectation that market access improves food security.
This finding is supported by Regass (2011) in Sidama Woreda,
southern Ethiopia, who showed that market access has an inverse
and significant effect on household food security. Households
with market access may have opportunities for income-generating
activities (e.g., selling surplus agricultural products) that can
enhance their ability to afford food, thus contributing to better
food security.
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Lastly, the chance of being food secure, compared to being
mildly and moderately food insecure, for households practicing
crop production and poultry production was 0.158 and 0.808 times
less likely, respectively, than the odds for households practicing
livestock production. This indicates that urban farmers who have a
larger livestock size have a better chance of achieving food security
compared to those engaged in crop and poultry production, while
holding other variables in the model constant. This finding aligns
with the findings of Demeke et al. (2011), which revealed that as
livestock resources increase, the likelihood of a household attaining
food security also increases.

For instance, the significant impact of family size, formal
education, and household income suggests that interventions
targeting these factors could improve food security outcomes.
Policymakers may consider implementing programs that focus on
increasing access to education, supporting households with larger
family sizes, and providing economic opportunities, especially in
urban agriculture. Additionally, the findings related to market
access and farming experience highlight the importance of
strengthening agricultural infrastructure and improving farmers’
access to markets and resources. By addressing these areas, policy
could help mitigate the challenges urban farmers face in achieving
food security.

5 Conclusion

The findings of the study indicated that 48.2% of the
respondents were classified as food secure, while 23.1% and 28.7%
experienced mild and moderate food insecurity, respectively. The
results also revealed that 72.3% of the respondents had access to
natural resources for urban agriculture, primarily obtained through
shared land for sharecropping. However, there was a prevailing
concern regarding the scarcity of available land for urban farming.

The study identified several significant constraints in
urban agriculture, including limited availability and inadequate
access to essential agricultural inputs such as water, land,
seeds, and fertilizers. Furthermore, there was a lack of proper
facilities, services, and transportation for processing and
storing agricultural products, as well as insufficient credit
access. Institutional constraints were also evident, with limited
inclusion of urban agriculture in government policies and urban
planning. Additionally, there were moderate prevalence rates of
diseases among livestock, highlighting the need for improved
veterinary services. Regarding institutional support, ~69.2% of
the respondents reported receiving assistance from government
institutions. However, it was noted that existing policies related
to agriculture, food, health, nutrition, and the environment often
overlooked the significance of urban agriculture. This lack of
official recognition led to a sense of insecurity among urban
farmers and hindered their willingness to invest in the sector. The
results of the ordinal logistic regression model demonstrated that
various independent variables significantly predicted household
food security. These variables included age, family size, formal
education level of the household head, monthly income, legal
status, educational attainment, primary income source, farming
experience, access to land, and market access.
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The study indicates a significant prevalence of food insecurity
among urban agriculture households, underscoring the need for
more targeted interventions. To address these challenges, the
following specific reccommendations are proposed:

e Policy development and investment: there is an urgent
need for the government to prioritize urban agriculture
in policy frameworks. This includes the development of
policies that provide financial incentives, secure land tenure,
and guaranteed access to agricultural inputs. Public-private
partnerships should be explored to enhance investment in
this sector.

e Resource availability: to address the scarcity of land,
water, and storage facilities, it is recommended that the
government collaborate with NGOs to develop urban farming
zones, ensure access to irrigation, and create low-cost
storage solutions. Furthermore, subsidies or financial support
should be provided to improve access to animal feeds for
livestock farmers.

e Institutional strengthening: it is crucial to integrate urban
agriculture into formal planning and development processes.
This can be achieved through stronger inclusion in national
and local government policies, alongside the establishment of
a dedicated urban agriculture office to streamline resources
and services for urban farmers.

e Veterinary services: to reduce livestock disease prevalence,
a concerted effort should be made to enhance veterinary
services and increase access to disease prevention and
treatment resources.

Beyond these recommendations, addressing the identified
constraints in urban agriculture has far-reaching implications
for sustainable urban development, poverty alleviation, and food
security. By resolving land and resource limitations, urban
farming can contribute to more resilient and self-sufficient
urban communities. This, in turn, supports broader goals of
sustainable development by reducing dependence on external
food sources, mitigating environmental impacts, and promoting
local food systems. Strengthening urban agriculture also offers
the potential to alleviate urban poverty by providing income-
generating opportunities for low-income households, empowering
marginalized groups, and improving overall community health.

In conclusion, overcoming the challenges facing urban
agriculture in Addis Ababa city will not only enhance food security
but also support the city’s broader socio-economic development
objectives. The implementation of these recommendations will
enable urban agriculture to play a vital role in shaping a more
sustainable, equitable, and resilient urban future.

5.1 Limitation of the study

One limitation of this study is the reliance on self-reported data,
particularly regarding food security and resource availability. Self-
reported data can be influenced by biases such as social desirability
bias, recall bias, and response bias. These biases may have affected
the accuracy of the responses, despite efforts to mitigate them using
validated survey instruments and ensuring confidentiality. Future
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studies could enhance the reliability of findings by incorporating
objective measures or triangulating self-reported data with other
data sources to validate the results.
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