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Abstract: The number and sizes of informal settlements are expected to increase drastically in the
future, and dramatically so in Sub-Saharan Africa, where migration from rural to urban areas is
increasing, and poverty and food insecurity threaten livelihoods. Data sources explaining livelihood
factors in informal settlements are scarce, and often highly disputed. In this study, Kibera is investi-
gated, one of the largest informal settlements in Africa. The main aim is to analyze differences in
livelihood factors across the villages in Kibera, and to explain some of the existing discrepancies
in food security levels among its population. In particular, livelihood factors such as tribe, welfare
and trust can explain some of the variation in food security across 12 of the 13 villages located in
Kibera. The analyses inform of significant differences across the villages when it comes to, among
others, income, food insecurity, ownership of land in rural areas, tribal background and trust levels
in strangers and community leads. To reach the millions of people living in informal settlements
now, and increasingly so in the future, it is advised that research and implementation go hand in
hand, with enhanced understanding of the complexities within rural–urban food systems to ensure
solutions that are affordable and accessible to low-income groups. On this pathway to fight poverty
and hunger in the future, today’s policies and programs must take such complexities into account to
positively contribute to strengthening the resiliency and sustainability of rural–urban food systems
by ensuring an increase in welfare levels with zero climate impact.

Keywords: resilient food systems; livelihood welfare factors; indicator mapping; household survey;
informal settlement; food security; Kibera; Kenya

1. Introduction

The African continent is urbanizing faster than other continents, with the expectation
that more than half of the Sub-Saharan Africa’s (SSA) population will live in urban areas by
2030 [1–3]. Of the total urban residents living in Sub-Saharan Africa, it has been estimated
that more than 70% live in informal settlements or slums [3,4]. In Kenya, about 60–80% of
the population live in informal settlements [2,5,6]. In the capital city Nairobi, about half of
the people live in at least 100 slums and squatter settlements [6], including the major slums
called Kibera, Mathare, Korogocho, Kangemi, Kawangware, Mukuru and Kiambio [ibid.].
Because of the informal character of these settlements, information is not selected regularly
and facts are frequently disputed.

This is also the case in Kibera, one of the largest informal settlements in Africa. A lack
of systematic data collection has made it complicated to officially confirm the complexities
of livelihood, which has led to many misconceptions and misinformation about the size of
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the location, its exact population, poverty status, land and property ownership, etc. Often
rough estimates are based on assumptions of the shares of the total population in Nairobi,
or research conducted in one of the 13 villages of Kibera is assumed to be representative of
Kibera as a whole. For instance, the true population size in Kibera is highly disputed [7].
According to the literature, different authors have given varying estimates of the population
in Kibera [7–9]. The total population of residents in Kibera in 2019 according to the national
census was only 185,777 [10]. Notably, this estimate is questioned [11]. Other sources report
differently, including estimates of between 235,000 and 270,000 [12] and for some NGOs,
they report up to 1,5 million [13]. In some of the literature, the assumed high population of
Kibera has given it the reputation of being the largest slum in the region and the second
largest in Africa after Cape Town, South Africa [14,15]. In contrast, others believe that the
actual population estimates in Kibera most probably are too high [16]. Not knowing the
exact number of people living in Kibera, it also becomes unclear how livelihood welfare
factors, such as income, food security, access to energy, etc., vary across the 13 villages of
Kibera.

Against this background, in this article the main aim is to analyze the differences
in livelihood factors across the villages in Kibera, and to explain some of the existing
discrepancies in food security levels among its population. The specific research questions
are:

(1) Who are the people living in Kibera, and how are tribes distributed across the villages?
(2) How do selected welfare factors vary across Kibera, such as income, land and source

of electricity?
(3) How do trust levels differ for various actors across the villages of Kibera?
(4) To which extent do levels of food insecurity vary across the Kibera villages?

In this study, a food system approach was applied to account for the complexities of the
explanatory variables of food insecurity in Kibera. In this approach, targeting a minimum
of 30 households in each village with variable representativeness across gender, age and
tribe, a total of 386 households distributed across the villages in Kibera were interviewed
to contribute to the analyses, and their locations were identified. The livelihood factors are
further presented visually to illustrate the variations across the Kibera informal settlement
visually, supported by tests of significance between each single village and the average
values for Kibera. The enhanced understanding of the variabilities of livelihood welfare
factors fills some of the information gaps, and provides increased opportunities for more
targeted future support, development and investments, which again can enhance the
resiliency of the food systems and livelihood.

The article is structured as follows. A food system approach is introduced in Section 2.
Subsequently, the methodological approach and materials are provided in Section 3, fol-
lowed by Section 4 presenting the main results of the household survey. Based on the
results, the livelihood welfare factors analyzed across the Kibera villages are discussed
in Section 5, before the main concluding remarks and recommendations are provided in
Section 6.

2. A Food System Approach

A food system approach was applied in this study to explore a set of livelihood
factors and their explanatory potential for the levels of food insecurity in the informal
settlement of Kibera (Figure 1) [17,18]. In a food system approach, the outcomes can be
observed alongside all of the Sustainable Development Goals (SDGs) introduced by the
United Nations General Assembly (UN-GA), for which food security, safe and healthy
diets, inclusiveness and equitable benefits, as well as sustainability and resiliency, are the
immediate outcomes. The dynamics of food system activities related to, among others,
the value-chain with production, trading and consumption, as well as banking, laws and
regulations’ facilities, are highly interlinked with the dynamics of socio-economic and
environmental drivers. While the socio-economic drivers include specifications of the
policy regime and levels of conflicts, the dynamics of the environmental drivers define the
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quality of water, climate adaptability, biodiversity and soil conditions, among others [19].
The drivers have strong influences in context-specific food systems. While it is generally
acknowledged that the food systems are complex, it is not possible to analyze every single
causal relationship in every study.

The target group of this study is the households in Kibera [20,21]. Stakeholder par-
ticipation in cities is recommended to deal with the complexities involved, such as food
insecurity, poverty, health problems and environmental issues [22]. The households are suf-
fering from the substantial impacts of lacking inclusiveness and equitable benefits, lacking
safe and healthy diets, suffering from food insecurity, vulnerability to lacking sustainability
and resiliency, for which climate change and environmental degradation will harm the
groups substantially.

The definition of the role of a household head is disputed [23], and it is unclear why
some interviewees said they were household heads and others not, probably because of
different interpretations about what a household head’s role is. Institutional theory informs
about the structures influencing the contexts for acting, involving both informal and formal
rules that encourage or restrain peoples’ behaviors [24]. In institutional theory, an emphasis
has been put on the difference between individual and social values (see, e.g., [25]. Taking
a citizen’s role implies that a ‘we’ perspective is applied when considering the needs of
your family, your community, your city or your country [26].

Institutional factors also include rural–urban interactions and inter-relationships, in
relation to, among others, money flow, migration, food trade and land ownership [18].
Social capital is the basis of commitments, cooperation and trust, and has been shown
to have an influencing role in Kibera as an explanatory factor for food security [21,27].
Hence, the specific relationships investigated in this study include food security, reflecting
on the ‘inclusiveness and equitable benefits’ and ‘sustainability and resilience’ outcomes,
following the food system approach to assist the visibility of the interrelationships of a
larger system [28]. As such, food security does not operate in isolation from other factors,
but is highly interrelated with other welfare factors, such as income and relations with
rural areas and backgrounds. A food system approach makes such complexities visible and
logical.

A food system approach investigates multiple factors, activities and outcomes of a
food system; covering biophysical, economic, political and social factors, food-related
production, processing, distribution, preparation and consumption activities, as well as
socioeconomic, climate and environmental outcomes [12,19]. The literature on food systems
conceptualizes the food system differently, including some of the literature having a strong
emphasis on natural resources [29], and others focusing on consumers and diets [30]. Others
again investigate the bottlenecks and opportunities with food systems [31]. Van Berkum
et al. [17] provide a generic framework for food systems focusing on how different types of
policy incentives or business innovations can influence the relationships between multiple
stakeholders (input providers, farmers, traders, public officials, processors, retailers), and
can impact on the interactions of different components (consumption, distribution, value
chain, production). Several surveys explore how to support a food system transition
towards sustainability and resilience following the SDGs [32], and specifically focusing on
urban—rural food system interactions [18,33].
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Figure 1. A food system approach involving interactional dynamics between food system activities,
socio-economic drivers and environmental drivers, and the governance therein. In transitioning
towards the Sustainable Development Goals (SDGs), outcomes are observed in relation to safe
and healthy diets, food security, inclusiveness and equitable benefits, as well as sustainability and
resilience [17].

3. Methodological Approach

In this section, the study area is presented on a map, and the data collection and the
statistical analyses applied are explained. Two documentaries have been made to explain
the food system dynamics in Kibera (see Supplementary Materials below: Videos S1
and S2).

3.1. Study Area

Kibera can be divided into 13 villages, for which 12 were included in this study
(Figure 2). The missing village, Mashimoni, was not covered by the study because of
security reasons. During the interviews, Global Positioning System (GPS) locations of the
interviewed respondents were registered.
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Figure 2. Map of Kibera indicating the 12 villages included in the analyses.

3.2. Data Collection and Statistical Analysis

The selection of the households to be interviewed personally by in-depth interviews
in August 2020 was performed by so-called random walks. Within each village, a selection
of about 30–35 households were interviewed, taking into account a spread of gender, age
and tribe. Although the sample size per village was small, it was possible to determine
significant differences between them. Notably, with larger samples, more significant results
would have been identified. To detect locations by GPS, an Open Data Kit (ODK) mobile-
phone platform was applied.

A semi-structured questionnaire was prepared, including both open- and close-ended
questions. Covering livelihood factors such as income, education, background and relations
with rural areas, as well as questions about trust, consumption preferences, food security
and many more, the dataset is comprehensive and unique of its kind and has contributed
to other studies as well [18,19]. Some of the variables were obtained as monetary units,
others as percentages, numbers of people and times of travel (Appendix A). In two cases,
a scale was applied; (1) to take account of trust levels, a scale of 1 to 5 was applied, for
which 1 equals low trust, 2 equals some trust, 3 equals moderate trust, 4 equals reasonable
trust, and 5 equals a high trust level. (2) a Household Food Insecurity Access Scale (HFIAS)
was applied as a proxy for food security in this study, developed by USAID [34]. When
calculating the HFIAS in this study, a total of eight questions were scored from 0 to 3, with
3 being the highest frequency of occurrence. Adding all of the scores, the total HFIAS can
range from 0 to 24, indicating the degree to which respondents have inadequate access to
food. Following this approach, various food consumption-related questions with different
intensities were asked, including: In the past four weeks:

• Did you worry that your household would not have enough food? How often?
• Were you or any household member not able to eat the kinds of foods you preferred

because of a lack of resources? How often?
• Did you or any household member have to eat a limited variety of foods due to a lack

of resources? How often?
• Did you or any household member have to eat some foods that you really did not

want to eat because of a lack of resources to obtain other types of food? How often?
• Did you or any household member have to eat smaller meals than you felt you needed

because there was not enough food? How often?
• Did you or any household member have to eat fewer meals in a day because there was

not enough food? How often?
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• Was there ever no food to eat of any kind in your household because of lack of
resources to get food? How often?

• Did you or any household member go to sleep at night hungry because there was not
enough food? How often?

• Did you or any household member go a whole day and night without eating anything
because there was not enough food? How often?

After pre-testing on 16 respondents, appropriate modifications were implemented.
Stata software [35] was used for the data processing and analysis after data collection, and
maps were made using a statistical program called “R” [36].

The final samples per village are provided in Table 1. The sample size per village
was mostly 30 households interviewed, although in Gatwekera, Kianda, Laini Saba and
Soweto West the numbers were higher, which is explained by the need to interview some
more households to reduce any dominance of gender, age and tribe in the sample, and
in Kisumu Ndogo the sample was lower than 30, due to the difficulty in finding people
willing to spend two hours to respond to this questionnaire. The table also provides the
share of households participating with male heads, and the mean age of the household
head, across the different villages.

Table 1. Overview of number (N) of households interviewed, % of households represented by male,
and mean age across 12 of the 13 villages of Kibera.

Gatwekera Kambi
Muru Karanja Kianda Kisumu

Ndogo
Laini
Saba Lindi Makina Mashimoni

Squatters Olympic Raila Soweto
West

N 34 30 30 35 28 35 30 30 30 30 33 35
% Male 0.82 0.83 0.77 0.69 0.82 0.83 0.67 0.77 0.77 0.60 0.75 0.74
Mean
age 36.8 43.2 39.5 31.5 36.8 37.9 36.1 36.4 42.1 33.5 34.2 38.7

A t-test was performed for each variable against the average of Kibera to detect the
variabilities across the villages, to test the hypothesis: Is the livelihood factor identified
at village level significantly different from the average of Kibera? The livelihood factors
include a series of variables listed in Appendix A, Table A1, bundled within the following
categories: (1) Households origin (tribe), (2) Household practices, (3) Household charac-
teristics, (4) Household welfare, (5) Household use of energy source, (6) Trust relations
on a scale from 1 (low) to 5 (high) and (7) Food insecurity. By means of the descriptive
statistical analysis, the levels of significance are presented by p-values to illustrate the exact
discrepancies with the Kibera average (Appendix A, Table A1). Stars indicate the p-value
of the t-test on the difference in means between the village of interest and the other villages
within Kibera, where + = p < 0.1, * = p < 0.05, ** = p < 0.01, *** = p < 0.001, with * = p < 0.1
indicating some significance, ** = p < 0.05 indicating quite some significance and *** = p <
0.01 indicating high significance in the difference of the specific village value compared to
the Kibera average.

4. Results

In this section, the results are presented on maps covering the 12 villages investigated
in Kibera. The darker the blue color is, the higher the value of the respective variable. Note
that the scale of each map is different, and as such the colors do not represent similar value
categories across the maps. The results of the t-test and the numeric values of the estimates
are presented in Table A1 in Appendix A. Each sub-section that follows addresses one of
the four research questions listed in the introduction.

4.1. Who Are the People Living in Kibera, and How Are Tribes Distributed across the Villages?

Tribes. There is a large diversity of tribes in Kibera. Overall, based on the random
sample of this study, the selected households consisted of 131 representing the Luhya tribe
(34%) and 127 representing the Luo tribe (33%), which were the most prevalent tribes in
Kibera, followed by a total of 42 households representing the Kisii tribe (11%), and a total
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of 30 households representing each of the Nubian and Kamba tribes (8% each), while the
Kikuyus only contributed with about 15 interviews (4%) of the total sample (Table A1).

Across the villages, significant differences in the composition of tribes compared with
the average of Kibera were shown for Soweto West where there were more Luos (49%)
and Kisiis (26%) and fewer Luhyas (20%) (see Appendix A). Moreover, in Laini Saba there
were more Kikuyus (23%) and Kambas (34%), whereas Kisumu Ndogo followed by Lindi
showed a very similar composition of tribes to Kibera overall. The share of Luos was
highest in Gatwekera (76%), followed by Olympic (63%) and Soweto West (49%), while
the share of Luhyas was highest in Kambi Muru (77%), followed by Mashimoni Squatters
(67%) and Makina (60%). Although the largest share of Kisiis was identified in Kianda
(37%) and Raila (30%), the shares of Luos and Luhyas were relatively high in both these
villages as well. The share of Nubians was highest in Karanja (43%) (see Figure 3).

Figure 3. Main tribe distribution across 12 villages in Kibera.

Household practices. On average in Kibera, the number of years a household head
has lived in Kibera is 21 years. The share of household heads indicating they adopt the
same practices as their neighbors, was estimated to be 45% on average. The average a
household head visited the rural area of belonging was 1.6 times a year, whereas the share
of household heads who feel connected to Western Kenya was as high as 75% on average.
(Table A1).

Karanja showed a relatively high significant discrepancy across most of the household
practice factors compared with the Kibera values on average (see Appendix A). This is not
surprising, given that Nubians who are born in Kibera and do not originate from Kenya
dominate this village. Accordingly, the inhabitants have lived longer in Karanja (32 years)
than Kibera on average, they share fewer cultural practices with their neighbors (40%) and
connect less than average to Western Kenya (40%). The number of visits to the rural area
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was higher because they perceive Kibera as their ancestral land and refer to this as their
‘rural area’. Notably, the area also has an influx of other tribes who have strong linkages
with their rural homes and hence influence the outcome.

Comparing the differences in values across the villages, the household heads in Raila
and Kianda on average moved to Kibera most recently (13 and 15 years, respectively). More-
over, the share of neighbors sharing the same cultural practices was highest in Gatwekera
(67%) compared to the other villages, followed by Lindi (50%). The lowest sharing of
cultural practices is in Laini Saba, where the tribes do not connect with Western Kenya,
i.e., where the Kikuyus and the Kambas were dominant (38%). Looking at the differences
between the villages, Makina’s inhabitants visited their rural areas less frequently (0.9 times
per year) in comparison with the other villages. Overall, in all of the villages the share
of people who connected with Western Kenya is high, between 63% in Makina and 97%
in Gatwekera, except for Karanja (20%) and Laini Saba (20%). This is logical, given the
estimates of tribe dominance across the different villages which do not originate from the
west (see Figure 4).

Figure 4. Household practices across 12 villages in Kibera.

Household characteristics. Some core household characteristics variables included
household size, which on average was 4.6 people in Kibera, and education level of house-
hold heads, with an average of 49% who achieved secondary education (4 years or higher).
While on average 67% of the household heads in Kibera are married, only 3% of the
household heads interviewed were women. (Table A1).

Across the villages, it appears that household size varies, and in Laini Saba and Lindi
the sizes were lower on average (4.0 and 3.8, respectively), whereas in Mashimoni Squatters
and Olympic they were significantly higher (5.8 and 5.2, respectively). Three of these
villages also differed when it came to education. Whereas in Mashimoni Squatters and
Laini Saba only 27% and 29%, respectively, have achieved secondary education, in the
Olympic village a total of 77% have achieved secondary education or higher, which was a
lot more than average. Moreover, only in Gatwekera was the number of married household
heads significantly higher with 85% of the household heads being married, compared with
the average of 67%. Overall, female household heads were very rare, and there were no
significant differences between the villages in the share of female-headed households, as
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shown in Appendix A. In some villages, no female household heads were included in the
study, although a large share of interviewees were women who responded on behalf of the
household head (see Figure 5).

Figure 5. Household characteristics across 12 villages in Kibera.

4.2. How Do Selected Welfare Factors, such as Income, Land and Source of Electricity Vary across
Kibera?

Income and landownership. In Kibera, the mean income was based on the average
income of the household sample included in this study, which is KES13,166 per month
(about EUR132). A total of 36% of the household heads indicated that their income was
enough to cover their food needs. About 50% of the respondents indicated that they owned
land in rural areas with an average size of 1.48 hectares. (Table A1).

Looking at the differences across the villages, first, the study shows that the spatial
patterns regarding education level closely resemble the patterns for income. The highest
monthly income was found in the Olympic village (KES17,053), whilst the lowest incomes
were identified in Laini Saba (KES9,840). Second, the share of households who indicated
their income was enough to cover their food needs and utilities costs was highest in Lindi
(50%), followed by Makina (47%) and Gatwekera (47%). Notably, although no significant
difference with the average was shown, the villages Kisumu Ndogo, Kambi Muru and
Mashimoni Squatters indicated most frequently that their income was not enough (25%,
27% and 27%, respectively) (see Appendix A). Third, probably the most influencing factor
for welfare in Kenya, i.e., the owning of land in rural areas, showed a lot of variability,
which was shown to be significantly differentiated in Gatwekera, Kambi Muru, Karanja,
Kianda, Laini Saba and Lindi. Compared with the shares of households owning land in
rural areas on average in Kibera (51%), the shares were higher for Gatwekera (65%), Kambi
Muru (67%) and Kianda (69%), and lower in Karanja (33%), Laini Saba (31%) and Lindi
(33%). However, only in Lindi did the average size of land differ significantly from the
average (3.33 hectares) (see Figure 6).
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Figure 6. Comparing income and landownership welfare factors across 12 villages in Kibera.

Spending and loans. On average in Kibera overall, the share of income sent to rural
areas as remittances was 6%. A total of 56% of the households received food gifts as a
source to strengthen their food security. Of the respondents, 13% indicated having savings,
while 35% had a loan (Table A1).

Across the villages in Kibera, the share of income sent to rural areas was significantly
higher in Gatwekera (9%), and significantly lower in Laini Saba, where only 3% of income
was sent to rural areas. The share of respondents who reported receiving food gifts from
rural areas differed a lot across the villages. The receivers of food gifts were significantly
higher than average in Gatwekera (79%) and Olympic (77%), and significantly lower than
average in Karanja (20%), Kisumu Ndogo (39%) and Makina (40%) (see Appendix A). When
it comes to savings, only Mashimoni Squatters is significantly different than the Kibera on
average, with only 3% of households having savings. In addition, the share of households
with loans was significantly higher compared to the mean in the Olympic village, where
over half of the respondents had taken a loan (53%) (see Figure 7).

Energy sources. In Kibera the most used energy sources for cooking and light, among
others, include: (1) accessed steady electricity network; (2) charcoal; (3) paraffin; and (4)
liquefied petroleum gas (LPG). Looking at Kibera on average, a total of 49% reported
having access to the electricity network, and 19% made use of charcoal, 40% made use of
paraffin and 36% made use of LPG (Table A1).

First, the share of households accessing the electricity network was significantly higher
than average in Makina (77%), Karanja (67%) and Kambi Muru (63%), and significantly
lower than average in Laini Saba (17%) and Mashimoni Squatters (27%) (see Appendix A).
Second, the use of charcoal was significantly higher than average among the households
in Olympic village (33%) and significantly lower than average in Laini Saba (3%). Third,
the use of paraffin was significantly higher among the households in Raila (55%) and Laini
Saba (54%), while significantly lower in the Olympic (23%). Fourth, the use of LPG as
energy source is only significantly different in Mashimoni Squatters where it is lower than
average (17%) (see Figure 8).
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Figure 7. Comparing spending and loans welfare factors across 12 villages in Kibera.

Figure 8. Comparing electricity access and sources across 12 villages in Kibera.

4.3. How Do Trust Levels Differ for Various Actors across the Villages of Kibera?

Trust levels. The level of trust was identified by asking the household heads to judge
on a scale of 1–5, for which 1 is the lowest and 5 the highest trust level. On average in
Kibera as a whole, people had the highest trust in people from the village (3.01), followed
by trust in the national government (2.43) and the county government (2.27). The lowest
trust was given to local politicians (2.01) and strangers (2.05) (Table A1).

Looking at differences across the villages, although all of the villages gave high scores
to people from the village, the trust in people from the village was significantly higher in
Mashimoni Squatters compared to the other villages (3.40) (see Appendix A). In addition,
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for the trust in national government, the Mashimoni Squatters provided a significantly
higher score (2.97), whereas trust in the national government was significantly lower than
average in Raila (2.06). Moreover, the trust levels of the county government varied to a
great extent across the villages, with significantly higher scores compared to the average in
Kibera in Mashimoni Squatters (2.62), Gatwekera (2.59) and Karanja (2.62), and significantly
lower scores in Kambi Muru (1.90), Olympic (1.85) and Raila (1.91). Gatwekera informed
of a significantly higher trust level of local politicians (2.32) compared with the average
level in Kibera. Regarding community leaders, trust was significantly higher in Makina
(2.93) but significantly lower in Laini Saba (2.06) and Soweto West (2.09). Finally, trust in
strangers was only significantly higher in Laini Saba (2.54) (see Figure 9).

Figure 9. Comparing trust levels across 12 villages in Kibera.

4.4. To which Extent Do Levels of Food Insecurity Vary across the Kibera Villages?

Food insecurity. Looking at the food insecurity access scale (HFIAS) score in Kibera
as a whole, the average was 7.93. The food security status was further classified into four
groups, for which the highest shares of the population fell in the categories; mildly food
insecure (41%) and moderately food insecure (43%). In the categories severely food insecure
and food secure, the shares were 3% and 13%, respectively. It was significantly higher
compared to the average in Laini Saba (9.40) and significantly lower in Lindi (6.13), Karanja
(6.20) and Makina (6.37) (Table A1). In addition, the villages Mashimoni Squatters (9.23)
and Raila (9.27) were relatively food insecure according to these estimates, although not
significantly different from the average (see Figure 10).
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Food security is only one of several outcomes in a food system approach (Figure 1).
In this study, food security is addressed in terms of access to food. As such, the outcome
of a food system in terms of ‘safe and healthy diets’ has not been addressed directly, but
the ‘inclusiveness and equitable benefits’ outcome has been addressed to the core, and the
‘sustainability and resilience’ outcome has been addressed in terms of source of energy,
thus linking this with climate change.

It is unclear how to judge the average absolute HFIAS value to be low or high (7.93) on
a scale from 0 to 24. Reasoning from the results of this study, however, it is confirmed that
the average income (Figure 6) per household member (Figure 5) adds up to EUR0.95 per
day (i.e., 95KES per day). Based on the literature, it appears that while Kibera has provided
cheap housing for thousands of Nairobi residents, an endemic poverty exists in the informal
settlements with more than half of the households living below the official poverty line
of USD1 per day, which must also cover non-essentials such as water, healthcare and
education [37]. Given this low share to be spent on food, the absolute value is thus reflected
in a location with high food insecurity.

Reflecting on the ‘inclusiveness and equitable benefits’ outcome of a food system,
it is confirmed that a large variability exists within slums such as Kibera. Note that this
study was conducted during the COVID-19 epidemic, so the reasons for low food access
could be explained by this. However, it appears that for Laini Saba, a total of 17 welfare
factors differs from the average, including less land owned in rural areas, lower income,
lower education, low household sizes, low connection with neighbors and higher trust of
strangers. Laini Saba is also dominated by different tribes with less connection to Western
Kenya. At the other end, the Olympic village seemed to be at the higher end in Kibera,
with higher income and education levels compared to the average in Kibera, and with more
loans and more food gifts. The knowledge of diversity within Kibera is critically important
to projects, programs and investments targeting the most food-insecure people.

Looking at the use of an energy source as indicator of the ‘environmental’ and ‘re-
silience’ outcomes with a focus on climate mitigation and adaptation levels, the variability
across Kibera villages is high. The use of LPG is the most sustainable alternative for an
energy source in Kenya, because it emits less carbon-dioxide than most conventional fossil
fuels and no black carbon, which is the second biggest contributor to climate change [38].
In Kibera, the variability of energy use is low across the villages, and the average among
household users is estimated to be 36%. A large share of the households (48%) has access to
steady electricity, and may tap this from the Kenyan electricity network, which is sourced
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from hydro and fossil fuel (thermal) and may provide the second-most climate friendly
option [39]. Moreover, paraffine is used by almost equally as many households (40%),
which is not a good option for the climate because it releases carcinogenic substances when
it burns and creates air pollution and toxic fumes when it encounters oxygen in the water
or air [40]. As many as 20% report that they make use of charcoal, which not only releases
planet-warming greenhouse gases into the atmosphere, but also accelerates biodiversity
loss. The potential to increase sustainability and resiliency in Kibera is huge.

5. Discussing Differences in Livelihood Welfare Factors across Kibera and Food
System Outcomes

According to the literature, the food situation in Kibera is characterized by households
running out of food items to feed children, reliance on a limited number of foods, running
out of money to buy food, cutting the size of meals or skipping meals due to lack of money
to buy food and children going to bed hungry [15]. The issue of food insecurity becomes
even more critical when the issues of orphans and victims of HIV-AIDs comes into the
picture [41]. Cases of lack of important nutrients and micronutrients are reported, while
possible contamination of food due to poor hygiene and sanitary conditions have been
reported to be the cause of high infant-mortality rates [3,41]. Poverty is further manifested
in a lack of access to basic requirements including water, electricity and sanitation [7,37].

Kibera slid into poverty in the late 1930s, which to a great extent was caused by the
shortage of clean water becoming the biggest challenge [37]. After World War II and after
Kenya’s independence from British colonial rule in 1963, rural to urban migration and
the severe housing shortages in Nairobi caused an influx of Africans renting houses from
the Nubians in Kibera [7,37]. Subsequently, the Government of Kenya upgraded Kibera
by dividing it into villages, lowering the status of the housing units of the Nubians, and
building residential housing in part of the areas, leaving the present Kibera for Kenyan
tribes to settle [37]. The literature does not inform about discrepancies of food security and
livelihood factors across the villages in Kibera.

Differences across the Kibera villages. Aiming at analyzing the differences in liveli-
hood factors across the villages in Kibera, and to explain some of the existing discrepancies
in food security levels among its population, this study has unraveled some critical dis-
crepancies to consider in further transitioning towards the Sustainable Development Goal
2 (SDG2): zero hunger. Some of the differences can be explained by the different tribes in
Kenya, which can be clustered according to the degrees to which their language has similar-
ities, and traditionally join efforts during conflicts and elections. As such, the Luo, Luhya
and Kisii tribes in Kibera all have roots in Western Kenya and share similar backgrounds.
Likewise, the Kikuyu and Kamba tribes hold similar relationships, both originating from
the mountain areas north of Nairobi and eastern part of the country, respectively. In addi-
tion, there is a tribe referred to as the Nubians, consisting of an Islamized mix of Nubian
people of Sudanese, Ugandan and Congolese origin [7]. The Nubians were World War I
veterans given temporary residence permits by the British colonial government between
1912 and 1934 to avoid provocations in native reserves occupied by indigenous ethnic
groups of Kenya [7,42].

According to the literature, most landlords are Kikuyu and Nubians [43]. It is therefore
striking that Laini Saba, with the highest share of Kikuyus, represents the very poorest
of the villages. Looking at the results (Table A1), in Laini Saba the food insecurity index
scored the highest, and they have the lowest ownership of land in rural areas, as well as
lowest income and education level, lowest sharing of cultural practices, fewest visits to
Western Kenya and lowest access to stable electricity compared with the average in Kibera.
Moreover, they use almost no charcoal but more paraffin than average, while they trust
strangers more and community leads less than the average household head in Kibera. The
explanations of this confirm that strong links with rural areas, including ownership of land,
as well as close relationships with the neighbors are increasing food security. In addition,
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while Kikuyus are more represented in Laini Saba (23%) than in other villages, there are
more Kambas (34%), and this consequently affects the outcomes of the study.

The other tribe which highly differs from the rest is thus the Nubian tribe, who
foremost live in Karanja, representing 43% of its sample population. The inhabitants of
Karanja are found to have lived more years in Kibera than average (31.7 years), with the
lowest connection with Western Kenya (40% of the population) and owning less land in
rural areas than average (33% of the population). These findings can be explained by the
literature. The Nubians were the original settlers to Kibera, for whom the original name
was Kibra which means a bushy place or land of forest [7]. The initial judgement by the
British who considered the Nubians a better class of African, with the Nubians themselves
living with higher standards in the same way as white people at the time, created an
impetus for future challenges with the Kenyan indigenous population [44]. The change of
administration in the Kibera area in the beginning of 1928 from a military to civil society
was lacking local authority to administer the area, which led to an administrative grey
area where tax was not collected. This opened the area up to the indigenous tribes of
Kenya who intensively moved into Nairobi in search of work [45]. Given the difficulties in
resettling the Nubian population in Kibera, the government stopped distributing residence
permits to family members of the war veterans and neglected the steady supply of water
and sewerage to force the residents to resettle elsewhere, with an intention of eventually
dismantling Kibera as a housing site and opening the area for the expansion of Nairobi
City [6,44].

In all the other villages, the Luos or Luhyas are highest represented. Often both tribes
are highly represented, although the Luos dominate the most in Gatwekera (76%), and
the Luhyas in Kambi Muru (77%). The most discrepant villages in this category according
to the welfare factors investigated are the villages Gatwekera, Mashimoni Squatters and
Olympic. In Gatwekera, the inhabitants are more than average connecting with Western
Kenya, with significantly higher ownership of rural land, sending of income and receiving
food gifts in return. They are also more frequently marrying and trusting the county
government and local politicians more than other villages. Looking at the income and
education level, Olympic is the most well off, receiving more food gifts than average from
rural areas, and having more access to loans. Both the Olympic, which is dominated by
Luos, and the Mashimoni Squatters, which is dominated by Luhyas, have a significantly
larger number of household members than average. However, the Mashimoni Squatters
share less cultural practices among neighbors, and have lower education, lower savings,
lower access to electricity, but have more trust in people from the village, the national
government and the county government than average. The village most in line with the
average of Kibera is Kisumu Ndogo, for which only two variables differed significantly
from average, namely stronger connection with Western Kenya and receiving food gifts
more frequently.

Food system outcomes. Following the logic of the food system approach, the vulnera-
bility of the urban population to food insecurity can be compounded by climate change,
rising food prices, emergencies and shifting demographics [4]. A food system approach
is designed to cover interrelationships and complexities, for which food security is only
one of several outcomes explaining its resiliency (Figure 1) [17,18]. The complexities in
Kibera must be regarded as relatively high [27]. In the following, the reasoning covers the
main outcomes of the food system: (1) food security, (2) sustainability and resiliency and
(3) inclusiveness and equitable benefits.

First, food insecurity variability across the villages was confirmed in this study (Figure 10),
with Laini Saba counting as the most food insecure, and Lindi as the relatively most
food secure village. The rural inhabitants of Kenya are migrating into Kibera in search of
employment and cheap housing. The villagers of Kibera confirm the strong correlations
between income, employment and food security. Informal micro-enterprises help the
Nairobi slum residents fight their way against poverty [7]. Although Kibera is regarded as
a settlement with high poverty levels, it has been projected that more than 7300 enterprises
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exist [16]. Income is largely derived from wage employment and small businesses or
micro-enterprises which include selling of groundnuts, fish, or fresh vegetables, preparing
and selling street foods, making shoes and furniture, sewing, brewing alcohol, prostitution,
selling drugs and medicinal plants, operating kiosks and construction [7,16,46].

Some households practice farming as a source of income, although this is prone to
pollution and theft [37,47]. Chickens are the most kept livestock, although ducks, sheep
and goats are also common [48]. Sack gardening has been identified as a viable livelihood
strategy in Kibera which can improve household food security [37,47]. Most farmed crops
include maize, beans, arrow roots, Irish potatoes, pigeon peas, pumpkins, cassava, bananas
and sugar cane. As such the main activity for women is self-employment selling vegetables
or fish, and cooking local food. On average the income of women is 42% lower than that
of men [16]. Furthermore, despite the high levels of poverty in Kibera, studies show that
the Kibera population make sacrifices to take their children to low-cost private schools
and even pay extra tuition and buy books [7]. Access to viable income, employment and
finance to invest are among the main critical factors for change towards increased food
security among the inhabitants of Kibera.

Second, to obtain sustainability and resiliency, it is necessary to investigate the envi-
ronmental drivers that are evidently influential to the livelihood of Kibera. The food
system approach, integrating sustainability and food security, and addressing rural–urban
interrelationships in terms of migration, food access and remittances, is highly useful to
increase the understanding of such complex systems [18]. Food insecurity is a matter of
sustainability and is highly interwoven with the SDGs [49]. According to the literature, the
poverty levels have pushed residents to resort to using sources of fuel such as firewood and
charcoal, exposing them to further poor living conditions [42]. In this study, the differences
in use of energy source have been analyzed across the villages, showing that Laini Saba has
a very different consumption pattern than the other villages, with more use of paraffin, less
use of charcoal and with less access to steady electricity. Use of paraffin is also shown to be
higher in Raila village, and lower in the Olympic village. Note that the Olympic village
reported using more charcoal than any other village based on the sample of interviews.
Use of LPG as energy source is rather stable, with only the Mashimoni Squatters using less
than average.

Offering alternative sources of energy, for instance such as solar based, could have a
large climate impact given the large number of households, if first the households currently
using paraffin and charcoal as energy source are targeted. Obviously, poverty alleviation
and climate adaptation strategies must go together, as it is not sufficient to target the climate
challenges by, for instance, restraining use of charcoal without accessibility to alternative
green energy sources for these vulnerable groups [50]. In other words, the bill to pay for
climate change lies with the countries and companies who caused it, not the people who
have been excluded from the welfare caused by climate change, with no equitable benefits
whatsoever [51]. The enhancement of welfare for the people of Kibera should be ensured
by zero climate emissions.

Third, inclusiveness and equitable benefits are related to the formality of settlements. In
Sub-Saharan Africa, 86% of all employment consists of an informal workforce [52]. Based
on the literature, informal settlements consist of informal businesses, and informal workers,
for which the informal businesses can be defined along three criteria [53,54]: (1) legal
informality referring to not officially being registered, (2) fiscal informality referring to
non-payment of taxes, an operational bank account and maintenance of bookkeeping, and
(3) labor informality referring to lacking contracts and benefits for employees. The informal
workforce is employed by the informal businesses. In Kibera, all of these dimensions of
informality exist, although informality in this context also covers formality applications
in the forms of, for instance, use of a mobile telephone banking and payment system,
and registration of companies. However, most residents work for an informal occupation,
which is never recorded by official employment statistics.
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The explanatory factors of the role of the informal businesses in the economy have
been distinguished by the following factors in the literature [53,54]: (1) Exclusion, when
businesses are excluded from state benefits due to high entry costs, (2) Exit (escape), when
businesses voluntarily choose to operate informally after assessing the costs and benefits of
formalization, (3) Dualism, when businesses are forced to operate informally due to the lack
of an established formal sector, and (4) Structuralism, when businesses provide low-cost
inputs and flexibility to the formal sector. For the Kibera case, the structuralism judgement
is highly valid, given the duality in the Kenyan economy, with affordable and accessible
food products made available by the informal economy to millions of the inhabitants
in Kenya. Moreover, formality is often linked with foreign influence, grounded in the
public administration system defined by the colonists, thus outsiders [27]. Notably, in the
apparent chaos which externals cannot fully understand, in Kibera the norms and rules are
the driving forces, maintaining order and supporting development.

Notably, the informal sector is a container term comprising everything from traditional
communities with high social capital, as well criminal gangs, although this share is expected
to be very low. This study confirms high levels of social capital in Kibera [21], based on the
trust levels confirmed, which are shown to differ across the villages. Cooperation with the
informal sector, to strengthen the resiliency of future food systems, will require insights
into where and when the social capital is high. This is because with high trust levels, the
impacts towards the realization of the SDGs can become significantly stronger.

This survey has contributed to filling an information gap apparent in the Kibera
informal settlement. However, because of the informality of Kibera, some challenges
appeared with the data collection. For instance, in a few cases, discrepancies existed
between the detected location of households by means of a GPS and the village definition.
The reasons why include that households belong to villages outside of the defined borders.
Note that the areas are small, the whole of Kibera is about 2.5 km2, and the borders of
villages are not formally defined, so human relations appear more definitive than the
borders on the ground. Based on the reasoning that the respondents identify with the
village of their response more than the physical location of their house, the village names
as reported by the respondents themselves were applied instead of the GPS locations in
unclear cases. Another limitation of the study is related to the sample size in each village.
The average is 32 households per village, which is relatively small to claim the answers
are fully representative. However, compared with existing data, the data collected in this
study fill urgent data gaps.

6. Concluding Remarks

Kibera can be described as a densely populated informal settlement where residents
face a range of challenges including high levels of poverty, food insecurity, insecure land
tenure, lack of adequate housing, poor infrastructure and drainage, frequent threats of
violence, high crime rates, poor environmental conditions and inadequate access to ba-
sic goods and services that include sanitation, health care and education and frequent
outbreaks of water-borne diseases [6,9,47].

In this study a food system approach [17,18] is applied to deal with the high complexity
levels, to resolve some of the misunderstandings of informal settlements by investigating
differences in livelihood factors across the villages in Kibera, and to explain some of the
existing discrepancies in food security levels among its population. To reach the Sustainable
Development Goals (SDGs), including SDG1: No poverty, SDG2: Zero hunger and SDG11:
Sustainable cities and communities, the application of the food system approach in this
study assists by providing a holistic approach addressing the complexities of interrelation-
ships of the different factors in Kibera. In a series of maps, it is illustrated that livelihood
factors differ across the 12 villages, including income levels, food insecurity levels, access
to electricity, ownership of land in rural areas and food gifts received. (Appendix A).
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The results of this study, aimed at analyzing differences in livelihood factors across
the villages in Kibera, and at explaining some of the discrepancies in food security levels
among its population, have shown that:

• The differences across villages in Kibera are large and can be linked with the dominant
tribe in the specific village. For instance, two villages (Laini Saba and Karanja) are
dominated by tribes with less connectivity to rural areas in Western Kenya, with Laini
Saba having a majority of Kamba and Kikuyu tribes who relate to the region of Mount
Kenya and Eastern Kenya, and Karanja having most of the Nubians, who are not
originally from Kenya, but were World War I veterans given temporary residence
permits by the British colonial government between 1912 and 1934 [7,44]. The Luos
and Luhyas are tribes from Western Kenya who in varying degrees dominate the
other villages. Notably, also within these villages a series of welfare factors differ
significantly, for instance, connection with Western Kenya, owning land in rural areas,
access to steady electricity and trust in county government;

• The selected income factors differ across the villages, with Laini Saba having the
lowest, and Olympic having the highest average income levels. The variability in
owning land in rural areas is high, ranging from a total of 69% owning land in Kianda,
to only 33% owning land in Laini Saba. In addition, access to electricity varied highly
across the villages, for which Makina ranged the highest, with 77% having access, to
only 17% having access in Laini Saba;

• The trust levels, ranging from 1 to 5 on a scale where 1 refers to lowest level of trust,
and 5 the highest, was shown to be highest for ‘people from the village’, followed by
‘community leader in Kibera’. However, looking at the variability across the villages,
the trust in the county government was significantly different from the average for a
total of six villages. Only in Laini Saba was the trust in strangers higher than average;

• Food insecurity measured on a HFIAS scale showed variability, with Laini Saba
ranging the highest and Karanja, Makina and Lindi lowest, confirming higher food
security in these three villages than average.

This study puts the informal settlements high up on the agenda as an area for fighting
poverty and hunger, and to shape useful strategies with real impacts on the millions of
people living in urban slums all over the world. People from rural areas are confronted
with less land available to be split among family members due to generations with large
numbers of children, resulting in extensive migration into cities in search for work. Even-
tually, Africa’s population is expected to double by 2050, for which two-thirds of this
increase is projected in urban areas [55]. At the same time, the largest share of the world’s
undernourished people is living in Eastern Africa [56].

With a new world order as a result of the war in Ukraine, it is further of interest to
investigate how self-sustainable Kenya is, to feed its future population with reduced grain
imports, increased grain and fuel prices because of this war, and the expectation of more
frequent draughts threatening future crops.

To reach the millions of people living in informal settlements, it is advised that research
and implementation go hand in hand. The approach in this survey can be replicated in
future in Kibera to take account of changes over time, or be conducted in any other
informal settlement to learn more about the differences in livelihood factors on a larger
scale, across Kenya, or Sub-Saharan Africa, to assist any future investment programs
aiming at zero hunger. This implies that solutions are searched for in close cooperation
with local communities to arrive at affordability and accessibility of food products for
low-income groups. To obtain real impacts, an in-depth understanding of the food system,
including food security and resiliency and sustainability interrelationships, can ensure
today’s policies and programs will contribute to fight poverty and hunger in a sustainable
manner in future. Against this background, further research is advised on the following
selected topics:
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• Outcomes of the food system were investigated in this study along with food security,
inclusiveness and equitable benefits and sustainability and resiliency, but did not
directly take safe and healthy diets into account. Although this was covered more
substantially in the paper by Ayuya et al. [20] on fish nutrition in Kibera, it is recom-
mended to further investigate safe and healthy diets, including the consumption of
indigenous vegetables in informal settlements;

• To achieve higher welfare with no increase in climate emissions it is recommended
to investigate bottlenecks such as access to finance and access to affordable green
energy-based innovations and their differences across villages, as well as to analyze
the climate and welfare impacts of such innovations;

• To achieve real impact, the informal economy must be understood and recognized
as an equal partner. It is advised to investigate the potential to invest and set up
business opportunities among the lowest income groups, in communities with high
social capital [21].

Supplementary Materials: The following supporting information can be downloaded online. Video S1:
Documentary of Kibera (Kibra): https://www.youtube.com/watch?v=K_goJu2encg&t=7s; Video S2:
Documentary of Nyeri-Kibera food system: https://www.youtube.com/watch?v=b4oGoYuCnJ0.
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Appendix A. Statistical Tests of Discrepancies between Livelihood Factors in a Village and the Average in Kibera

Table A1. Means of livelihood factors across 12 villages of Kibera. Stars indicate the p-value of the t-test on the difference in means between of the village of interest
and the other villages within Kibera, where + = p < 0.1, * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Kibera
(total) Gatwekera Kambi

Muru Karanja Kianda Kisumu
Ndogo

Laini
Saba Lindi Makina Mashimoni

Squatters Olympic Raila Soweto
West

Figure 3: Households (hh) origin (tribe)

% of hh belonging to the tribe Luhya 34% 12% ** 77% *** 13% * 20% + 46% 9% *** 47% 60% ** 67% *** 17% * 33% 20% +

% of hh belonging to the tribe Luo 33% 76% *** 0% *** 27% 43% 43% 6% *** 30% 7% ** 17% * 63% *** 36% 49% *

% of hh belonging to the tribe Kikuyu 4% 0% 0% 7% 0% 0% 23% *** 3% 0% 3% 0% 3% 9%

% of hh belonging to the tribe Kisii 12% 9% 0% * 0% * 37% *** 7% 6% 0% * 7% 0% * 10% 30% *** 26% **

% of hh belonging to the tribe Nubian 8% 0% + 10% 43% *** 0% + 0% 3% 13% 23% *** 3% 0% 0% + 0% +

% of hh belonging to the tribe Kamba 8% 3% 10% 3% 11% 7% 34% *** 10% 0% + 3% 10% 0% + 0% +

Figure 4: Household (hh) practices

Mean years hh lived in Kibera 20.7 21.47 21.2 31.7 *** 15.4 * 19.4 22.4 21.1 21.4 24.5 17.9 12.8 ** 19.9

% of neighbors sharing the same cultural
practices 45% 67% *** 42% 40% 44% 43% 38% + 51% 42% 38% + 48% 49% 42%

Mean number of times hh visit their rural
area per year 1.60 1.44 1.33 2.63 ** 1.69 1.64 1.60 1.77 0.93 + 1.47 1.57 1.42 1.66

% of hh head who connect with Western
Kenya 75% 97% ** 77% 40% *** 89% * 89% + 20% *** 77% 63% 87% 83% 88% + 89% *

Figure 5: Household (hh) characteristics

Household size 4.63 4.50 4.20 4.90 4.50 4.60 4.00 + 3.80 * 4.40 5.80 ** 5.20 + 5.10 4.70

% of hh heads who have secondary
education (from 4–6 years) or higher 48% 47% 57% 60% 49% 57% 29% * 60% 47% 27% * 77% ** 42% 37%

% of hh heads who are married 67% 85% * 57% 63% 77% 68% 57% 67% 70% 60% 67% 73% 63%

% of hh heads who are female 3% 0% 0% 3% 6% 4% 0% 3% 7% 3% 3% 3% 0%
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Table A1. Cont.

Kibera
(total) Gatwekera Kambi

Muru Karanja Kianda Kisumu
Ndogo

Laini
Saba Lindi Makina Mashimoni

Squatters Olympic Raila Soweto
West

Figure 6: Household (hh) welfare

Mean monthly income (KES) 13,094 14,726 12,555 14,827 12,267 12,411 9840 * 14,703 15,578 10,843 17,053 * 11,506 11,684

% of hh for whom their income is enough 36% 47% 27% 37% 34% 25% 34% 50% 47% 27% 33% 42% 31%

% of hh owning land in rural areas 51% 65% + 67% + 33% * 69% * 54% 31% * 33% * 37% 63% 50% 52% 51%

Mean land size in rural areas (hectares) 1.41 1.97 1.74 1.85 1.10 1.03 1.31 3.33 ** 0.83 1.27 1.43 1.06 0.78

Figure 7: Household (hh) spending and loans

Mean % of income sent to rural areas 6% 9% * 4% 6% 7% 6% 3% * 6% 4% 6% 7% 5% 4%

% of hh receiving food gifts 56% 79% ** 63% 20% *** 63% 39% + 46% 57% 40% + 57% 77% * 61% 66%

% of hh having savings 13% 18% 13% 20% 15% 14% 9% 14% 13% 3% 10% 6% 20%

% of hh having loans 35% 32% 37% 28% 24% 46% 29% 31% 30% 40% 53% * 33% 37%

Figure 8: Household (hh) use of energy source

% of hh having access to steady electricity 48% 44% 63% + 67% * 46% 61% 17% *** 37% 77% ** 27% * 57% 36% 54%

% of hh using of charcoal as energy source 19% 24% 17% 17% 17% 21% 3% * 20% 13% 23% 33% * 12% 26%

% of hh using paraffin as energy source 40% 32% 47% 37% 34% 39% 54% + 37% 37% 47% 23% + 55% + 34%

% of hh using LPG as energy source 36% 41% 37% 47% 49% 36% 31% 37% 47% 17% * 33% 27% 34%

Figure 9: Trust relations on a scale from 1 (low) to 5 (high)

Trust in strangers (1–5) 2.06 1.97 2.13 2.17 2.11 1.75 2.54 ** 1.79 1.97 1.97 1.87 2.09 2.26

Trust in people from the village (1–5) 3.01 2.88 3.20 3.30 2.77 3.04 2.94 2.83 3.13 3.4 + 2.73 3.15 2.77

Trust in national government (1–5) 2.42 2.64 2.130 2.57 2.66 2.79 2.09 2.17 2.72 2.97 * 2.07 2.06 + 2.24

Trust in county government (1–5) 2.27 2.59 + 1.90 + 2.62 + 2.06 2.39 2.23 2.27 2.47 2.62 + 1.85 + 1.91 + 2.30

Trust in local politicians (1–5) 2.01 2.32 1.70 2.23 1.86 2.14 1.97 1.83 2.27 2.23 1.89 1.82 1.91

Trust in community leader (1–5) 2.46 2.73 2.37 2.53 2.15 2.44 2.06 + 2.63 2.93 * 2.80 2.43 2.52 2.09 +

Figure 10: Food insecurity

Hh Food Insecurity Access Scale (HFIAS)
scores 7.97 8.47 8.63 6.20 * 7.89 7.36 9.40 + 6.13 * 6.37 + 9.23 8.50 9.27 7.71
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