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Abstract. The practice of homestead vegetable gardening has 
gained importance due to the increasing rate of rural poverty 
in developing countries. Keyhole garden is not yet a particu-
larly common variant of home gardens but it is becoming 
popular globally in both developing and developed countries 
due to its unique benefits related to sustainable farming prac-
tices. The main objective of the study is to determine factors 
that influence the food security of rural farmers in Lesotho 
utilising keyhole gardeners in Leribe district in Lesotho. The 
study used a purposive sampling method to select a sample 
of 110 respondents. Descriptive statistics and binary logistic 
regression models were used for data analysis. The majority 
of households (65.45%) never skipped a meal and were food 
secure however, 27.27% sometimes skipped meals, and 7% 
skipped meals frequently. The study findings indicated that 
keyhole gardens influence food security since they boost food 
supplies, generate income and help in the reduction of food 
bills. The results of the study showed that age (p  <  0.01), 
marital status p  <  0.05), household size (p  <  0.10), market 
information (p < 0.05), donations (p < 0.01) and access to in-
puts (p < 0.01) influence the food security of keyhole garden 
farmers in the study area. The study recommends that agricul-
ture civil service workers should receive training on keyhole 
gardens so that they can transfer the knowledge and skills to 
rural farmers to increase the awareness of, and the participa-
tion in, keyhole gardening and ultimately influence household 
food security.

Keywords: keyhole garden, sustainable agriculture, food se-
curity, rural communities

INTRODUCTION

The Sustainable Development Goals (SDGs) of the 
United Nations Development Plan (UNDP), specifi-
cally objective number 2, aim to end hunger, achieve 
food security and improve nutrition and promote sus-
tainable agriculture (FAO, 2010; 2013). The challenge 
facing many countries across the globe is to increase 
food production towards meeting the food needs of their 
people, food security, safety, quality and nutritional re-
quirements. Climate change poses a major risk to food 
security globally due to the reduction of yield of ma-
jor crops (Olesen and Bindi, 2002; Parry et al., 2004). 
Countries need to adopt farming practices that conserve 
the limited water resources in areas that are getting dry 
to ensure adequate food production. Keyhole garden is 
one such concept that has been tried and tested globally. 
Although keyhole vegetable gardens are viewed as sub-
sistence low-production systems, they can be structured 
to be more efficient commercial enterprises by growing 
high-value crops (Ranasinghe, 2009). FAO (2015) as-
serts that Lesotho faces challenges related to nutrition 
with around 33.2% of children under five years of age 
stunted (Kingdom of Lesotho, 2018). It is therefore not 
surprising that the government of Lesotho has pursued 
efforts to increase access to food for its citizens, espe-
cially for the most vulnerable ones, to ensure food and 
nutritional security. Innovations and technologies that 
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can reduce the devastating effects of drought and harsh 
climatic conditions are a necessity in the semi-arid ar-
eas of Lesotho. Due to the high incidence of drought 
in Lesotho, some farmers quit farming due to a lack of 
resources to cope and adapt. It is crucial that rural farm-
ers understand and adopt conservation and sustainable 
agriculture practices to ensure food security in their 
communities. 

In developed countries, most food production is in 
farms and in a non-urban setting, however, the situa-
tion is different in the least developed African countries. 
Similar to many least developed countries, agriculture is 
the major source of livelihood in the rural Lesotho. Non-
tertiary activities such as agriculture dominate economic 
activity, and occupations such as farming are the main 
sources of livelihood for the majority of the population 
in the least developed countries. Lesotho population is 
predominantly rural with around 70% of the population 
residing in rural areas (Rocchi and Sette, 2016). The ru-
ral population depends to a large extent on farming as the 
main source of livelihood and about 90% of these farm-
ers are subsistence farmers (Rocchi and Sette, 2016). 
While the concept of keyhole gardens in the developed 
countries such as America and the United Kingdom is 
regarded mainly as an avenue to meet environmental 
awareness demands such as sustainable agriculture prac-
tices, in less developed countries such initiatives have 
been introduced by non-governmental organisations as 
a livelihood strategy. Similar to developed countries, 
keyhole gardens are a pathway to healthier food and 
health benefits for individual members who participate 
in keyhole gardening in developing countries. Keyhole 
gardens are popular with international development and 
permaculture practitioners and there have been success-
ful tests in both developed and developing countries.

Communities located in rural areas in the least de-
veloped countries are very vulnerable to climate change 
shocks since they are largely dependent on income 
from farming which is seasonal. The inability to ac-
cess enough nutritious food for an ‘active and healthy 
life at all times,’ results in food insecurity. In Lesotho, 
food insecurity is typically associated with hunger re-
sulting from protein-energy malnutrition and micronu-
trient malnutrition. Keyhole gardens have the potential 
to increase access to nutritious food which is important 
as it contributes to a healthy and nutritious diet. Key-
hole vegetable gardens are widely promoted in many 
poor countries as a mechanism to reduce poverty and as 

a source of income for subsistence farming families in 
developing countries.

In the past, the government of Lesotho introduced 
the concept of community gardens through non-govern-
mental organisations. The government failed to realise 
the perceived benefits in the targeted communities since 
there were numerous challenges in terms of ensuring 
sustainable management of these community gardens 
(Mashinini, 2001). There are still some operational 
community gardens in Lesotho but the concept has not 
been successful due to the challenges affecting their 
optimum operation. The development of a model that 
could work in the Lesotho environment became an issue 
of paramount importance. Non-Governmental Organi-
sations (NGOs) have successfully experimented with 
the concept of keyhole gardens elsewhere to fight pov-
erty and hunger. The donor community piloted the con-
cept in Lesotho; however, there is a dearth of literature 
on Lesotho and other countries, such as Uganda, where 
donor agencies have funded such initiatives. Villagers 
receive training as well as inputs and they work together 
in building the gardens. Keyhole gardening has assisted 
in dealing with the conflicts that previously surrounded 
the land tenure and allocation issues (Mashinini, 2001) 
which made the community garden concept unsustain-
able in Lesotho. The communities are now practising 
keyhole gardening and it is important to interrogate 
whether the perceived benefits, which include food se-
curity through the access and availability pillars, are be-
ing realised. This study seeks to fill that gap in the litera-
ture and provide evidence of whether keyhole gardens 
have contributed successfully to the food security of the 
Basotho people involved in the initiative. Evidence of 
the effectiveness of the contribution of keyhole gardens 
to the food security of vulnerable households is scarce.

Small-scale homestead food production programmes 
aimed at increasing access to nutritious foods have been 
found to support livelihoods and food security and are 
proposed as potentially useful platforms for delivering 
nutrition-specific interventions targeted to women and 
young children (Ruel and Alderman, 2013). Evidence 
of the effectiveness of these programmes in improving 
nutrition outcomes, however, is scarce, in part due to 
poor programme and evaluation designs as noted in sev-
eral reviews (Girard et al., 2012; Masset et al., 2012). 
The aim of this study is to identify and describe factors 
that influence the food security of rural farmers in Le-
sotho. The study focuses on keyhole garden farmers in 
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Lesotho, and the decision was influenced by the need for 
smallholder farmers to adopt to climate change through 
embracing Climate Smart Agriculture (CSA) practices.

THEORETICAL ISSUES

Home Gardens
Improved household dietary patterns and better nutri-
tion of individual household members have been linked 
with household or farm-level agricultural production 
(Carletto et al., 2015). An extensive literature exists 
evaluating these linkages and focussing on three key 
pathways linking food production and nutrition: income 
from agriculture, a household’s consumption of its own 
produce and gender dimensions (Carletto et al., 2015). 
This study assumed that households produce beyond 
their own consumption levels to market the surplus and 
thus supplement their income. The household would use 
the supplementary income to increase its dietary diver-
sity. Global and domestic food prices continue to rise 
due to an unstable global economic environment and 
uncertainty. Lesotho depends on its neighbour South 
Africa for the bulk of its food import needs, and the 
increases in value-added tax in South Africa directly 
affect the Lesotho population. The major challenge in 
Lesotho, unlike South Africa, is the absence of safety 
nets for the most vulnerable through the availability of 
zero-rated food items. 

Low-income households, especially those in rural 
areas, would find it difficult to access certain food items 
and there is a need to offer innovative ways for them 
to supplement incomes and produce other food outputs 
using affordable and readily available means. Margin-
alised and food-insecure groups are more severely af-
fected by higher food prices than other segments of the 
society, higher food prices reduce purchasing power 
and negatively affectg food consumption (Quisumbing 
et al., 2008). Some farmers in rural areas are able to feed 
their families and generate a household income without 
encroaching on marginal land or depending on chemi-
cal fertilisers. Haselow et al. (2016) assert that reviews 
of home gardening programmes have noted poor intake 
in water-constrained villages or dry seasons since fruit 
and vegetables are typically water-intensive crops. This 
has compromised production, food security and return 
on farmer investment resulting in some farmers aban-
doning farming altogether. Much of sub-Saharan Africa 
is water-scarce and small-scale irrigation is scarce (You 

et al., 2015), lessons that have been learnt from keyhole 
gardens can therefore be directly exportable to other 
water-scarce areas. Direct exportation of the keyhole 
garden concept is necessary since much of the region 
is vulnerable to drier conditions due to climate change 
(Giannini et al., 2008). The keyhole garden concept has 
been used in African countries such as Ethiopia, Ghana, 
Lesotho, Burkina Faso, Niger and Rwanda with very en-
couraging results. Figure 1 below shows the conceptual 
framework of the study.

CONCEPTUAL FRAMEWORK

The conceptual framework illustrated in Figure 1 dem-
onstrates that conservation agriculture practices, such as 
keyhole gardens, had an effect on food security and im-
proved livelihoods through the income they generated. 
Households that are organised into savings groups have 
the potential of running successful savings schemes 
through income generated from their gardening activi-
ties. Keyhole gardens have the potential to provide year-
round produce, with benefits such as watering with the 
use of recycled water that reduces competition in the 
use this scarce resource, especially in dry areas. Key-
hole gardeners are organic farmers, they use manure 
and composting and these farming practices are envi-
ronment-friendly and preserve soils. The assumption is 
that the income generated from farming activities would 
improve the livelihood of farmers, ultimately positively 
influencing households’ food security status. Food-se-
cure households, especially vulnerable groups that have 
keyhole gardens, achieve improved health and nutrition 
outcomes.

Fig. 1. Conceptual framework
Source: Billingsley et al., 2013.
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Growing sustainable and resilient 
agriculture: keyhole gardens
Global efforts for decades have been towards increasing 
agricultural growth, which in itself does not necessar-
ily lead to improved nutrition but possibly to increased 
food production and availability. Growth in the agricul-
tural sector using sustainable farming practices is neces-
sary due to the need to feed a growing world population. 
The focus of UN agencies, donors and governments had 
to shift towards promoting home gardens to achieve bet-
ter family nutrition, and this largely has yielded positive 
results (FAO, 2015; 2018). The keyhole garden is a con-
cept that originated in Africa, developed through the 
initiative of the Consortium for Southern Africa Food 
Security Emergency (C-SAFE). The basis of the design 
for the keyhole garden originated from CARE in Zim-
babwe. C-SAFE is a project led by international non-
governmental organisations (NGOs) such as Care, the 
Catholic Relief Services (CRS) and World Vision (Bill-
ingsley et al., 2013). At inception, the keyhole garden 
initiative was targeted at assisting the most vulnerable 
households affected by HIV/ AIDS, especially house-
holds with elderly or chronically ill people and with 
orphaned children (Billingsley et al., 2013). However, 
keyhole gardens have grown in popularity, they have 
replicated the effects obtained in Arizona and Texas in 
the United States. The concept of a keyhole garden can 
thrive in drought-prone areas since such gardens have 
high moisture retention and require less frequent wa-
tering. Keyhole gardens have proven an effective way 
to grow vegetables all year round in semi-arid climates 
with poor soils because they nourish the soil and help 
retain moisture. The promotion of keyhole gardens in 
Lesotho among populations vulnerable to hunger and 
food insecurity by C-SAFE was a strategy to improve 
the resilience of households to external shocks such as 
drought. NGOs and donors have modified keyhole gar-
dens to expand their size since they were initially too 
small to contribute meaningfully to household food 
security.

A keyhole garden is a drought-resistant, sustainable, 
high-yield, low-maintenance gardening system devel-
oped in Africa. Keyhole gardens also use greywater 
because of their structure that prevents the water from 
harming the plants. This is of significant importance 
since water is a scarce resource and the ability to con-
serve water as well as reuse waste (grey) water while 
enabling year-round diversity of vegetables provides 

an effective and sustainable food production system for 
poor vulnerable rural households. Scarcity of water and 
aridity are among the main challenges that discourage 
rural dwellers from practising and expanding home gar-
dening, especially in the arid and semi-arid parts of Sub-
Saharan Africa (SSA).

MATERIALS AND METHODS

Description of the study area
The study area was located in the Leribe district in the 
northeastern part of the country. In the north the Leribe 
district borders with the Botha-Bothe district, in the 
east, with the Mokhotlong district and in the south, with 
the Berea and Thaba-Tseka districts. The western part 
of the district is at the border with South Africa. The 
Leribe district covers 282,810 hectares or 9.32% of the 
country’s area. As far as the country’s topography is 
concerned, it consists of 42% of lowlands (below 1,800 
m), 28% of foothills (between 1,800 m – 2,300 m) and 
30% of mountain areas (above 2,300 m). Most of this 
area is not arable but it is suitable for livestock grazing. 
In 2016 Leribe district had a population of 337,500 peo-
ple. Its capital town is Hlotse. The livelihood of people 
in Leribe depends on agriculture because most villagers 
engage in crop and animal production with few people 
engaged in full-time formal employment.

Sample design and data collection
The study used primary data; the process of collecting 
data from participants in the study area involved solicit-
ing information on factors that influence their food se-
curity status. Although agriculture is the main source of 
livelihood in the study area, keyhole gardening is not 
practised universally. There are farmers who partici-
pate in keyhole gardens, while others do not participate, 
therefore a purposive sampling technique was used to 
identify the target population of interest to select the 
sample for the study. Purposive sampling is a non-prob-
ability sampling approach that concentrates on people 
with particular characteristics who will be able better to 
assist with the relevant information based on the objec-
tive of the study. The study sample was selected from 
four rural villages in the district of Leribe. From three 
of the villages (Metolong, Ha Mohale and Malibamatso) 
30 participants were selected for each village, and 20 
individuals were selected from the Metolong village, 
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which comprises the total sample size of hundred and 
ten farmers for the study. The data were collected us-
ing a questionnaire with close-ended questions. One 
hundred and ten (110) questionnaires were filled in by 
the respondents. The questionnaire was translated into 
the local language Sesotho to enable all the respondents 
to understand the questions, which would improve the 
quality of responses. 

Descriptive Statistics and the Binary logistic 
regression model
The study used descriptive statistics to analyse, describe 
and profile the socio-demographics of the respondents. 
The logit model was used to identify the socio-econom-
ic factors that influence the food security of keyhole gar-
den farmers through the access pillar. The study used 
income as the dependent variable since most house-
holds are entirely dependent on agriculture. Food access 
was measured using income since income received by 

households from selling their produce possibly caters 
for other household food needs.

The study utilised the binary logistic regression 
model to analyse the factors that contribute to food 
security (access) amongst keyhole garden participants 
using the functional form of logit model expressed by 
Gujarati (2004) as:

1
	 Pi = 1 + exi	

(1)

For simplicity equation 1, the expression is as 
follows:

1
	 Pi = 1 + e–zi	 (2)

Where Pi is the probability of food security (access) of 
the ith respondent, e–zi stands for the irrational number  
raised to the power of Zi. Zi is a function of N explana-
tory variables and is expressed as:

Fig. 2. Map of the study area
Source: UNOCHA, 2014.
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	 Zi = B0 + B1x1 + B2x2 + … + Bnxn + μi	 (3)

Where B0 is a constant term, B0, …, Bn are regression 
coefficients. Therefore,

Zi = B0 + B1 (AGE) +B2GENDER + B3MARSTATUS +  
	 B4HHSIZE + B5OFFFARMY + B6MKTINFO + 	 (4) 
	 B6ACCINPUTS + B6DON … + µi

The dependent variable of income is a dichotomous 
variable where the farmers had to choose between two 
options. The farmers had to indicate whether their in-
come increased or decreased after they started partici-
pating in keyhole gardens. 

Independent Variables and Their Expected 
Outcomes
The independent variables that were used in the study 
are presented in Table 1 and the choice of independent 
variables was guided by the literature. Table 1 shows 
the independent (explanatory) variables, their descrip-
tion and the expected outcome in relation to the depend-
ent variable.

RESULTS AND DISCUSSION

Farmers’ demographics and socioeconomic 
characteristics
The descriptive statistics presented in Table 2 show that 
the majority of keyhole garden participants are wom-
en accounting for 85% of the respondents. This is not 

surprising since, in the least developed countries, in-
cluding the countries of SSA, homestead gardening is 
traditionally the responsibility of women. Women are 
the ones who participate more in the homestead garden 
because they usually take care of their families when 
men are at work (Awasthi and Bhat, 2016). Table 2 rep-
resents the age of the household head, 54.55% of the 
respondents are over fifty, 45.45% of the respondents 
are between 20 and 50. A household head is the house-
hold member who makes the decisions and coordinates 
activities of the household (Harris-Fry et al., 2015). Any 
family member regardless of his/her age can participate 
in homestead vegetable gardens and generate income 
(Mohsin et al., 2017).

Table 2 shows that most of the farmers, that is 95.6%, 
have experience of more than a year in homestead veg-
etable garden, few of the sampled farmers (4.4%) lack 
experience. Due to the time they spent in farming ac-
tivities, farmers are able to solve daily challenges they 
meet and increase their productivity and farm income 
(Abbasi et al., 2014). Table 2 also presents the marital 
status of respondents with 60.5% married, 1.85% single, 
and 37.6% widowed. Marital status can be an indica-
tor of responsibility level based on the results by Paudel 
et al. (2019) who maintain that married people are able 
to share household activities such as gardening. Marital 
status provides structured role and normative identities 
that are associated with a variety of behaviours (Ruben 
et al., 2017).

Table 1. Explanatory variables, description and the expected outcome

Variable Description and measurement type Variable type Expected outcome (+/−)

Age Age of farmer (years) continuous +

Gender Gender of farmer (1 = female 0 = male) dummy +

Education level Farmer’s education level continous +

Marital status Marital status of farmer (0 = Single, 1 = Married, 2 = 
Widowed)

continuous +

Household size Farmer’s household size continuous +

Off-farm oncome Farmer’s other Sources of Income (Yes = 1, No = 0) dummy +

Market Information Access to market information (Yes = 1, No = 0) dummy +

Access to Input Access to agricultural input (Yes = 1, No = 0) dummy +

Donations Access to agricultural donations (Yes = 1; No = 0) dummy +

+/− indicates a positive or negative relationship with the dependent variable.
Source: own elaboration.
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Table 2 reveals that most farmers (56.3%) had pri-
mary education, 24.5% had a high school level of educa-
tion, 1.82% tertiary, and 17.27% non-formal education. 
Education is an important tool in imparting knowledge 
and skills that will enable individuals to function as 
economic change agents in their society (Bajwa et al., 
2015). Most of the respondents did not have a high level 
of education but they participate in homestead gardens. 
Table 2 also shows the household size distribution of re-
spondents in the study area. 14.55% of households have 
1–3 members, followed by 55.1% having 4–6 house-
hold members; and 23.36% with 7 and more household 
members. Manju and Bhawana (2014) found that the 
number of household members and working members 
capture the quantity of human capital and have impor-
tant practical implications for labour availability that 
acts as the basis for a household to decide whether to 
practice in different activities. Nwaneke and Chude 
(2017) assert that children are an added labour advan-
tage for increased agricultural productivity because they 
do many activities in the farm work. A higher number of 
children is an indication of family wealth in rural areas.

Food accessibility of participants 
The percentage of homestead garden participants that 
have food to eat every day is 65.5%, 27.4% of participants 
sometimes skip meals because there is nothing to eat, 
7.3% of the participants frequently skip meals because 
they have nothing to eat. Most of the participants reported 
eating regularly several times a day, and they have access 
to quality fresh vegetables. Allagbe et al. (2014) show 
that rural area households’ access to food can be limited 
by financial constraints that force farmers to buy inputs 
necessary for production over immediate household food 
needs. Some rural residents and households are food inse-
cure since they cannot rely on having access to sufficient 
affordable nutritious food at all the time (BOS, 2017).

Table 2. Farmers’ demographic and socio-economic charac-
teristics

Variable Class Frequency Percentage 

Gender Male 14 12.73

Female 96 87.27

Age 20–50 45.45 50

51 and above 54.55 60

Marital status Single 2 1.83

Married 66 60.55

Widowed 41 37.61

Employment 
status

Employed 8 7.27

Unemployed 102 92.73

Household 
size

1 to 3 16 14.55

4 to 6 59  59.09

>7 29 26.36

Level of 
education 

No formal education 19 17.27

Primary education 62 56.36

Secondary education 27 24.55

Tertiary education 2 1.82

Employment 
status 

Unemployed 102 92.73

Formally employed 8 7.27

Health Improved 108 98.18

Not improved 2 1.82

Type of veg-
etable grown

Turnip 20 18.18

Spinach 61 55.45

Beetroot and Carrots 15 13.64

Other 14 12.73

Vegetable 
intake

Several times a day 103 93.64

Once a day 3 2.73

Several times a week 3 2.73

Almost never 1 0.91

Income 
received from 
the garden

Yes 62 56.36

No 48 43.64

Source: own elaboration.

Table 3. Access of rural farmers to food from vegetable 
homestead gardens

Skip meals Frequency Percentage Cum. frequency

Never 72 65.45 65.45

Sometimes 30 27.37 92.73

Frequently 8 7.27 100

Source: field survey, 2019.
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Factors affecting the food security of 
respondents: binary logistic regression
The study used binary logistic regression to identify the 
factors that influence the food security of the households 
that participated in the study. This section discusses the 
effect of the variables that the study included in the lo-
gistic regression model as informed by literature to have 
an influence on the food security status of the respond-
ents. Each of the factors, that is age, marital status, gen-
der, household size, education, employment status, non-
farm income, donations, farming experience, access to 
inputs and market information and their effects on food 
security are discussed in this section. 

Age
The coefficient is significant at all levels of significance, 
therefore, age influences the food security of keyhole 
garden farmers. A year increase in age increases income 
from keyhole gardens by (0.0143) at a 5% level of sig-
nificance according to the results of this study. Age is 
an important factor in the determination of household 
food security status. The findings of a study by Abdul-
lah et al. (2019) showed that household food insecu-
rity varied significantly among different age groups. 
Households with older household heads were food 

secure and households with younger household heads 
were not food secure (Abdullah et al., 2019). There is 
a significant positive relationship between the age of 
the farmer and the contribution of a keyhole garden to 
food security. The results are consistent with previous 
studies; all these studies confirm that families with old-
er household heads tend to be food secure. Gardening 
is largely practised by the physically fit, however, older 
farmers have adopted keyhole gardens due to the nature 
of the keyhole garden concept which makes gardening 
less laborious compared to conventional gardens. Key-
hole gardens, therefore, become a significant source of 
livelihood since they contribute to the income of farm-
ers and their food security status. Old and young farm-
ers have the same chances of participating in keyhole 
vegetable gardens influencing capacity to generate in-
come. Mohsin et al. (2017) argue that when a farmer 
becomes older, he/she becomes more food insecure as 
their participation in homestead gardens declines. This 
is contrary to the findings of this study that suggest 
a positive relationship between age and participation 
in keyhole gardens. Keyhole garden does not involve 
too much physical activity and this could explain why 
older farmers participated in keyhole gardening in this 
study.

Table 4. Estimates of the binary logit model

Variable Coefficients Odds Ratio Std. Err. z P > z

Constant –1.716 0.004 0.008 −2.75 0.006

Gender 0.004 0.677 0.278 −0.95 0.343

Age 0.0143*** 1.067 0.026 2.64 0.008

Marital status 0.649** 1.214 0.113 2.09 0.037

Household size 0.140* 0.762 0.115 −1.81 0.071

Education 0.184 1.101 0.2899 0.36 0.716

Employment status 0.131 1.140 0.922 0.16 0.871

Farming experience –0.134 0.875 0.657 –0.20 0.839

Non-farm Income –0.928 1.000 0.000 1.63 0.104

Market information 3.684** 6.762 5.091 2.54 0.011

Access to inputs 2.501* 0.1318 0.681 −2.81 0.005

Donations 2.377*** 0.060 0.055 −3.06 0.002

Source: own compilation.
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Marital status
The coefficient is positive and significant at a 5% level 
(0.03) according to the results of the study, which means 
that marital status has a positive effect on the food secu-
rity status of a rural household. A study by Maziya et al. 
(2017) also found that the marital status of the household 
head was significant. Contrary to Maziya et al. (2017), the 
coefficient is positive, however, it suggests the same con-
clusion as that reached by Maziya et al. (2017) that the 
households headed by married individuals have a high 
chance of becoming food secure. Although the coefficient 
of marital status is significant in both studies, in the study 
by Maziya et al. (2017) this coefficient was negative as 
they concluded that households headed by married indi-
viduals had a lower chance of becoming food insecure. 
This study considered food security status in the affirma-
tive and reached the same conclusion - that households 
headed by married individuals had a high chance of be-
ing food secure, since the findings revealed a positive re-
lationship. The high level of participation of females in 
keyhole gardens could explain this finding as marriage in 
the African rural context empowers women to access re-
sources through their husbands. There is bias in resource 
ownership in favour of men in both urban and rural com-
munities due to historical gender imbalances. In rural ar-
eas when men migrate for greener pastures, women have 
the access to, and the opportunity to control, homestead 
resources. Furthermore, in rural Africa, where some of 
the traditional roles and chores have not been eroded by 
westernisation, women are responsible for gardens and 
providing the favourite stiff pap common in most coun-
tries in Southern Africa. The production of vegetables in 
keyhole gardens makes it easier for rural married women 
to perform and fulfil their duties. Married farmers are re-
sponsible for taking care of their families, which is why 
these households need to increase vegetable production 
to satisfy household consumption whilst the surplus con-
tributes to more farm income used for other family pur-
poses (Vitiello and Wolf-Powers, 2014). This makes the 
household food-secure and, essentially for this study, the 
majority are females who are the most active members 
in gardening in African countries. The descriptive sta-
tistics in Table 2 show that the majority of respondents 
are either married or widowed. Gardening is a buffer for 
household food insecurity and a livelihood strategy for 
the poor and for vulnerable rural women, especially wid-
ows. In most cases, widows have children to look after 
and they are the sole breadwinners for those households.

Household size
The coefficient is significant at a 10% level of signifi-
cance, which means that the size of the household af-
fects the food security status of a household engaged in 
keyhole gardens. This concurs with findings by Amaza 
et al., 2006; Haile et al., 2005; Iorlamen et al., 2013 who 
demonstrated that the coefficient of household size is 
significant, which implies that household size is account-
able for household food security status. These findings 
are consistent with an assertion by Rose and Charlton 
(2002) that the incidence of household food insecurity 
in South Africa increases with increasing household 
size. The findings of these studies imply, similar to the 
results of this study, that household size influences the 
food security of respondents. The conclusion reached 
based on the findings of this study is that although 
keyhole gardens can, (directly and indirectly) signifi-
cantly contribute to the satisfaction of the food needs 
of the households used in the study sample, the threat to 
household food security status increases as household 
size increases. The explanation for this could be the 
challenge in the design of keyhole gardens that allows it 
a very limited space. Although keyhole gardens are not 
labour-intensive and any individual who is a member of 
a household can engage in keyhole gardens, the limited 
space is a huge constraint on the quantities produced. 
The larger the size of the family, the more the demand 
and strain it puts on the household’s food security needs 
and the higher the chances of food insecurity. Bogale 
(2012) also asserts that the size of the family determines 
the food security status of a household.

Gender
The coefficient is positive and insignificant at levels of 
significance. This finding suggests that the gender of 
a keyhole garden farmer does not influence food secu-
rity status. Therefore, gender does not affect a farm’s 
income, the proxy for food security in this study, both 
males and females have the ability to generate income 
from keyhole gardens and hence become food secure. 
Taiwo (2015) asserts that both men and women can par-
ticipate in homestead gardens and, as a result, accrue in-
come. The anticipation is that the accrued income would 
enhance the satisfaction of other household food needs 
thus ensuring that the household is food-secure. Even 
though gardening is mostly the occupation of women, 
there is no evidence that there are gender barriers that af-
fect participation. Since both men and women can freely 
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engage in keyhole gardens, the coefficient for gender is 
insignificant at all levels of significance as being nei-
ther male nor female would influence participation and 
hence income from the keyhole garden enterprise. This 
is distinct from other studies that have found that the 
gender of the household head plays an important role 
in household food security status (Kassie et al., 2014). 
A study by Kassie et al. (2014) revealed that even if the 
household head could have the same visible characteris-
tics, invisible qualities are responsible for the difference 
in food security level. A visible characteristic of the 
household head, such as their gender, plays a dominant 
role in food insecurity, as female-headed households 
were food insecure while male-headed households were 
food secure (Abdullah et al., 2019; Rose and Charlton, 
2002). The findings of a study by Ibnouf (2011) contra-
dict those findings suggesting that women, compared to 
men, are more likely to play a positive role in household 
food security, the latter group migrates seasonally, and 
sometimes permanently. This is largely the case in Leso-
tho where there is migration to the neighbouring South 
Africa in which case women have to manage household 
farming activities. This could explain why gender is in-
significant in influencing food security in Lesotho un-
like in the the results of the other study.

Education
Contrary to findings by Abdullah et al. (2019), Mango 
et al. (2017) and Maziya et al. (2017) who found that 
education is a significant determinant of food securi-
ty, this study found education to be insignificant. The 
education level of the farmers has no influence on the 
contribution of keyhole gardens to food security. This 
is because the coefficient of the education level of farm-
ers is insignificant at all levels of significance. The as-
sumption is that people with higher levels of education 
are more likely to get higher-paying jobs and be more 
food secure. This would apply in urban areas were most 
people are educated. However, in rural areas in Africa 
where there are many dropouts at the primary and high 
school level, education becomes an insignificant factor. 
The advantage of the keyhole garden initiative is that 
the level of education is not the basis for participation. 
Keyhole garden farmers receive training from NGOs 
that equip them with knowledge and skills on how to 
tend to their gardens. Education status is therefore re-
dundant as any farmer, regardless of their education 
level, can participate in keyhole gardens and generate 

income. The majority of the respondents (73.6%) have 
been educated only up to the primary school level. Par-
ticipation in homestead gardens does not require the 
farmer to be educated. Most of rural farmers are not 
educated, and nonetheless, they are able to produce veg-
etables for family consumption and generate income by 
selling the surplus. This is contrary to the findings by 
Oduro-Ofori et al. (2014) who discovered that education 
increases agricultural productivity primarily by improv-
ing farmers’ ability to make decisions and by boosting 
their technical efficiency. Technical efficiency is meant 
here as the farmers’ capability to make better choices in 
terms of input combinations and ability to make better, 
economically rational decisions.

Employment status
Different from Abdullah et al. (2019), employment sta-
tus is insignificant at all levels, which implies that both 
employed and unemployed farmers have the ability to 
derive improved food security status for their house-
holds from keyhole gardening. In the study by Abdul-
lah (2019), unemployed people were food-insecure and 
vice versa,. The majority of respondents in this study are 
unemployed and this is the case in most parts of rural 
Africa. The main source of livelihood is farming, es-
pecially for people from poor backgrounds where other 
income-generating activities do not exist. In other in-
stances, farming is the only skill that individuals have, 
and they are not able to compete for other jobs that 
need a particular set of skills and qualifications. Other 
studies indicate that employed farmers have less time 
than unemployed farmers for tending to their gardens. 
Unemployed farmers spend most of their quality time 
in gardens (Hernandez et al., 2010). Since anyone re-
gardless of their employment status can participate in 
keyhole gardens, employment status is insignificant in 
influencing the food security status of the households 
in Leribe that participate in keyhole gardens. However, 
since farming is their main occupation, it is the main 
contributor to household food security status.

Farming Experience
Farming experience is insignificant at all levels of sig-
nificance, implying that farming experience does not 
have impact on farmers’ household food security sta-
tus. Maziya et al. (2017) found that farming experi-
ence is statistically significant and negatively related to 
food insecurity, contrary to the findings of this study. 
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Households headed by older people are thus more likely 
to be food-secure than those with younger heads. Older, 
more experienced farmers tend to have more food in 
their households compared to younger inexperienced 
farmers. The assumption is that the element of farming 
experience and knowledge gained with age enables the 
household to spread the risks of food insecurity through 
strategies such as diversified production (Twongyirwe 
et al., 2019). Farming experience improves a farmer’s 
farming skills and improves the chances of achieving 
a good livelihood. The study findings show that a farm-
er, with or without experience, can improve their food 
security status by participation in keyhole gardens. This 
is contrary to the findings by Ruben et al. (2017) who 
claimed that farming experience can increase farm in-
come generated by farmers because they have practised 
farming activities for a long time, therefore they would 
be able to improve their productivity and solve their 
daily challenges. Keyhole gardens are simple to man-
age because farmers receive training from NGOs, which 
could explain the findings of this study. A keyhole gar-
dener does not necessarily need farming experience to 
practice keyhole gardening successfully.

Off-farm income 
The coefficient of off-farm income is insignificant at all 
levels of significance; hence, off-farm income does not 
have an impact on the food security status of a house-
hold practising keyhole gardening in Leribe. The re-
spondents indicated that they receive donations from 
the government and NGOs. These donations are in the 
form of farming inputs, thus any household with or 
without off-farm income has the ability to participate 
in keyhole vegetable gardens, which would contribute 
to household food security. This is contrary to the find-
ings by Hernandez et al. (2010) who found the coeffi-
cient of off-income to be significant and claimed that 
off-farm income helps the farmer buy inputs necessary 
for production when the farm is not generating any in-
come. The assumption is that off-farm income would in-
crease the income of the household; therefore, decreas-
ing household income is associated with the incidence 
of food insecurity and vice-versa. Additional income 
is generally utilised to purchase additional food items, 
further increasing the diversification of the household 
diet (Roy et al., 2013). Lesotho used to have a signifi-
cant number of expatriate workers, especially in South 
African mines. Remittances were always an important 

source of income and external financing for many poor 
rural households in Lesotho. However, the number of 
expatriates originating from Lesotho has declined over 
the years since mines in South Africa have been shut-
ting down. In the study area, the respondents did not 
receive any remittances, which could possibly explain 
the insignificance of off-farm income. Abdullah et al. 
(2019) find remittances to be significant and positively 
influence food security status of households that receive 
remittances.

Market information 
The coefficient is significant at all levels of significance, 
meaning that market information has a positive impact 
on farm income and the food security status of a rural 
farming household. This is similar to the findings of 
a study by Mango et al. (2014) revealing that access to 
market information influences household dietary diver-
sity. The results also conform to the findings by Nyi-
kahadzoi et al. (2012) who show that access to market 
information has a positive influence on a household’s 
dietary diversity and a negative influence on food inse-
curity. Alene et al. (2008) stated that access to market 
information is the main factor inducing market partici-
pation. Households that can meaningfully participate 
in markets are likely to get higher cash incomes which 
they can use to buy diversified and even preferred food-
stuffs. An increase in access to market information by 
the farmer will result in an increase in farm income. It 
is important for the farmer to have information about 
where he/she has to market the produce (Suvedi et al., 
2017). The government should also place more empha-
sis on monitoring and evaluating vegetable markets to 
protect farmers from potential ‘parasitic’ intermediaries 
in vegetable markets (Paudel et al., 2019).

Donations 
The coefficient is significant at all levels of significance. 
Input donations increase the odds of being food-secure 
for a household engaged in keyhole gardening. An in-
crease in input donations results in an increase in farm 
income since farmers are able to produce and market 
surplus produce. Most of the farmers in the study area 
receive from NGO’s donations of inputs, such as seeds, 
hand forks, watering cans and others. The availability 
of input donations is important for rural farmers, espe-
cially those receiving low income, to help them allevi-
ate hunger and poverty, , but most farmers do not want 
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to do things for themselves even though they have the 
ability to buy inputs for themselves; they always want 
to receive donations (Jha et al., 2016). This is common 
in most African communities that suffer from the ‘do-
nor dependency syndrome’. Maziya et al. (2017) found 
that the receipt of social grants is statistically significant 
and negative implying that households that receive so-
cial grants are less prone to food insecurity. Donations 
and social grants form part of social security; dona-
tions come in the form of inputs and food parcels, while 
grants can be useful for buying food. 

Access to Inputs
The coefficient is significant at all levels of significance. 
There is a positive relationship between increased access 
to inputs and keyhole garden productivity that in turn 
increases farm income and the chances of being food-
secure. Unavailability of inputs to rural farmers leads to 
a decline in the productivity of homestead gardens. Rural 
areas in most parts of Africa lack the presence of viable 
agribusiness firms that would guarantee ready avail-
ability of affordable inputs to farmers without travelling 
long distances (Paudel et al., 2019). Inputs are not read-
ily available in rural areas; furthermore, farmers usually 
struggle with income to procure inputs. NGOs and mem-
bers of the donor community popularised the keyhole 
garden concept in a bid to provide support to the vulner-
able in poor rural communities. NGOs provide inputs and 
farming implements to the supported households. This 
explains why access to inputs is significant in this study.

CONCLUSIONS 
AND RECOMMENDATIONS

The results of the study have shown that keyhole gar-
dens contribute meaningfully to increased food security 
of participants in the study area. These gardens can be 
a source of vegetable nutrition and a source of income all 
year round. Donation of inputs significantly influences 
the food security status of households participating in 
keyhole gardens in the study area. Since keyhole gardens 
produce at a limited scale, efforts should target increased 
production by improving on the current model and con-
cept where possible. The main issue of concern, however, 
is that the scalability and sustainability of keyhole garden 
programmes are uncertain given that virtually all keyhole 
garden production programs have been implemented by 
non-governmental organisations (NGOs). NGO staff are 

in most cases well trained and highly motivated to en-
sure the successful implementation of the program. It is, 
therefore, necessary that, for future upscaling programs 
in poor rural African countries, public officials should 
receive necessary training so that the keyhole garden 
project has the same impacts as it has had under NGOs. 
It is necessary to promote climate-smart gardens, such 
as keyhole gardens, to rural farmers to increase the rate 
of uptake, since production can be conducted throughout 
the year. The Government should implement relevant 
strategies and policies to improve rural farmers’ liveli-
hood, which in turn will contribute to the food security 
of rural households. Furthermore, the government should 
offer more support to homestead garden initiatives since 
they contribute to food and nutrition security.

Rural communities need to be encouraged to educate 
their youth, which can improve their knowledge and 
skills with the potential to boost their income-generat-
ing capacity. The poor level of education makes them 
redundant since they have no skills to secure formal 
employment that could provide them with non-farm in-
come which they could invest in farming. Youth have no 
interest in farming, however, since there are no barriers 
to keyhole gardens, youth should be encouraged to par-
ticipate so that they contribute towards the food security 
of their families. The study concluded that donations 
significantly influence the food security status of rural 
households. This is worrying as it exposes a significant 
‘donor dependency syndrome’ of rural communities. 
Rural households need to be empowered to ensure that 
the fate of their food security status is in their hands. 
Access to inputs and market information in this study 
positively influenced food security status. Government 
should promote agribusiness initiatives along the value 
chain, as this would improve access to affordable inputs 
that would influence production and, ultimately, food 
security. Furthermore, access to market information 
improves the chances of farmers to successfully mar-
ket their produce, with the expectation of achieving by 
farmers of improved income- and food-security status.
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