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Abstract: Cities in the Global South are undergoing rapid urbanization, where a high percentage of the urban poor live
in informal settlements that lack basic services, are associated with unemployment, low-income levels, and insecurity.
The impacts of climate change, intensive agricultural practices, and highly globalized food systems pose challenges to
food security. Urban farming is one of the alternative practices to tackle food insecurity and urban poverty. In this study,
urban farming was examined through grassroots innovation theory, which focuses on creating innovative sustainable
development solutions from the bottom up. However, insufficient research has been done on urban farming initiatives in
highly deprived areas. A qualitative approach was adopted, where semi-structured interviews were conducted, that were
triangulated with observation and documentation data, providing multiple sources of support. The data was analysed
through the Resources-Rationales-Relations Framework, which has been also used by other researchers to analyse
grassroots initiatives. The results demonstrate that water is a crucial resource in urban farming grassroots initiatives, as
water availability is limited due to droughts and climate change. Furthermore, resource-scarce environments experience
limited access to water due to the unequal distribution of resources. Another identified resource that urban farming
grassroots initiatives imply is climate-smart innovative technologies, such as the hydroponic system, that gives farmers
good exposure. Sustainable livelihood creation was the main rationale to be involved in urban farming grassroots
initiatives, by creating employment, giving back to the community, and influencing youth’s food and lifestyle choices.
Relations were found to be crucial between farmers and organizational intermediaries, as they have increased their
visibility and enabled them to engage with a wider context. The study concludes that the urban sustainability transition
in Global South’s informal settlements is achieved when it cuts through all three levels of knowledge production, which
was done by the climate-smart innovative farming technologies that raise attention and interest beyond the local context
up to the political arena.
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Development, Urban Farming.
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1. Introduction

Cities around the world have undergone rapid urbanization, for the first time in history, the number of people
living in urban areas has outnumbered those in rural areas (United Nations, 2019). Furthermore, cities in the
Global South are urbanizing more rapidly than other regions of the world (United Nations, 2019). With
urbanization, the proportion of the urban population living below the poverty line continues to increase. It
is estimated that 51 per cent of the urban population in Sub-Saharan Africa lives in slum conditions (UN-
Habitat, 2020), and is constantly rising due to rural-urban migration. These extremely deprived urban areas
are characterized by high unemployment, extreme poverty, and economic informality. Urban poor are in a
vulnerable position in terms of food security as food and fuel prices continue to rise making it difficult for
them to afford food (Bell & Cerulli, 2012; Wertheim-Heck et al., 2019), and other non-food essentials
(Satterthwaite, 2004). In Nairobi, from all the income groups, the lower-income households spend about 36
per cent of their total spending on food (Kenya National Bureau of Statistics, 2021). There is an increasing
need to study urban food security in the Global South (Anand et al., 2019) as these places suffer from high
levels of inequality, informality, and inadequate access to infrastructure.

The global food system has become fragile, as energy expenses rise, the effectiveness of fertilizers and
pesticides decreases and environmental issues such as water pollution, soil erosion, and the loss of
biodiversity, continue to accumulate in areas where food is produced (Barthel et al., 2015). The impacts of
climate change, intensive agricultural practices and a highly globalised food system have led to alternative
practices both in rural and urban areas (Davies, 2012), calling for more just cities. Therefore, the importance
of this study is to highlight the urgent need for action to address the challenges of food security, sustainable
livelihood creation and just transitions those urban areas in the Global South, more specifically in informal
settlements face. The topic of urban sustainability transition is highly relevant regarding the Sustainable
Development Goals (SDG) set by the United Nations, more specifically SDG 1 to end poverty in all its
forms everywhere; SDG 2 to end hunger, achieve food security and improved nutrition and promote
sustainable agriculture; and SDG 11 to have sustainable cities and communities and make cities and human
settlements inclusive, safe, resilient, and sustainable (United Nations, 2015). Globally, issues of food
security, food justice and urban sustainability have received growing attention (Hsiao, 2021). Furthermore,
on a national level, the Kenya Vision 2030 "The Big Four" Agenda, which refers to President Kenyatta’s
legacy projects launched in 2017, has food security as one of the four areas, alongside affordable housing,
affordable healthcare, and manufacturing.

Urban farming is increasingly seen as one of the alternative practices to tackle food insecurity and urban
poverty. Urban farming makes food available and accessible, both of which are essential elements of
providing food security (Koscica, 2014). There is a growing interest in urban farming and its broader
environmental and social benefits (Hsiao, 2021). Cities on the African continent are at the crossroad of rapid
urban change and increased risks of climate change, which will define the African socio-spatial
transformation over the 21st century (Finn & Cobbinah, 2023). Therefore, it is important to conduct research
in these areas. Furthermore, several pragmatic and scholarly reasons can be listed to examine urban
agricultural policy in sub-Saharan Africa, such as concerns about urban poverty, vulnerability, and food
insecurity (Gore, 2018).

In this study, urban farming practices have been researched through the lens of the human geography
discipline, which explores how people interact with and transform the world around them, as well as how
these interactions are shaped by social, cultural, economic, and political processes. Urban farming initiatives
in the context of African cities are often organized as bottom-up grassroots initiatives. These practices are
consistent with how grassroots innovation theory focuses on creating innovative solutions for sustainable
development from the bottom up, considering the local context, as well as the interests and values of the
communities involved (Seyfang & Smith, 2007). They involve a network of activists, organisations,
communities, and civil society organizations exploring greener technologies and social innovations
(Seyfang & Smith, 2007). Grassroot innovation theory has developed an understanding of the challenges of
scaling up innovative practices however, insufficient research has been made in highly deprived areas. This
study aims to bridge that gap, not only in expanding research about grassroots innovations in extremely
deprived environments but also about urban farming with a grassroots innovation perspective.
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Urban farming practices can be seen as grassroots initiatives as they are initiated by local communities who
want to create alternative pathways of innovation and development. Researching urban farming through a
grassroots initiative perspective opens a pathway to demonstrate bottom-up solutions to transform urban
agriculture and improve food security in low-income communities. Grassroots innovation literature has
well-established a broad range of themes, describing the common challenges and learnings that grassroots
initiatives face. However, grassroots movements are diverse in nature and context-specific, hence
generalising and developing universal indicators to measure their success is limiting their potential to attract
the attention of financial organizations, politicians, and policymakers (Feola & Nunes, 2014; Hossain,
2016).

Informed by grassroots innovation theory, the aim of the research is to critically examine how urban farming
grassroots initiatives in Global South cities’ informal settlements contribute to sustainable and just
transitions. An overarching broader question relevant in societal terms is presented:

How do grassroots urban farming initiatives contribute to sustainable transitions in Global South
cities’ informal settlements?

Grassroot innovation theory cannot be readily assimilated into an established conceptual framework,
however, research has explored how grassroots initiatives mobilize resources, exploring rationales behind
farming initiatives, and relations to explain grassroots initiatives thrive. Hence, the Resources-Rationales-
Relations (RRR) Framework has been adopted, also used by other researchers to analyse grassroots
initiatives. Three sub-questions are formulated that are researchable and possible to answer given allocated
time and resources:

1. How are resources mobilized by urban farming grassroots initiatives in the resource-scarce
environments in which they operate?

2. What are the rationales articulated by grassroots initiatives and the perceived benefits of urban
farming grassroots initiatives in informal settlements?

3. Why are relations important in urban farming grassroots initiatives and how are these relations
articulated?

The study starts by giving an overview of the literature and previous research in the field. Chapter 3
introduces the theoretical framework in which this study is positioned. In chapter 4 the case study is
introduced, giving a background of Nairobi and then more specifically about the urban farms that were
investigated. Chapter 5 explains the methods used, their limitations and how data collection and analysis
were conducted. Chapter 6 presents the results of the empirical findings and in chapter 7 as a discussion,
the results are connected to previous literature. Finally, conclusions are drawn and policy recommendations
are suggested.



2. Literature Review

The literature review presents some key aspects of urbanisation, informal settlements and food security
giving a background of the problem with definitions of the main concepts. It then describes urban farming
as a solution to the identified issues, describing the background of urban farming in general and in the
context of Kenya. It then connects the topic to broader implications of urban farming in urban sustainability
transition, drawing from literature about neoliberal framework, governance arrangements, climate change,
and structural injustices.

2.1. Urbanization, Informal Settlements and Food Security

Currently over half of the world’s population, 4.4 billion people live in urban areas, which is projected to
continue to rise doubling its current size by 2050 (World Bank, 2023). This rapid urbanisation is
predominately happening in cities in the Global South, posing serious challenges to the cities that already
have high levels of poverty, unemployment, environmental risks, and informality (Williams et al., 2019).
Due to population growth and urbanisation, the demand will grow faster than food production, resulting in
increased food scarcity (Balogun et al., 2022). The African continent is at the crossroad of one of the world’s
fastest urbanization rates and climate change risks, contributing the least to global greenhouse gas emissions
yet facing climate change’s harshest consequences (Finn & Cobbinah, 2023). African urbanisation is
characterised by poverty-driven and unplanned informality (Obeng-Odoom, 2013).

Informal settlements refer to a residential area that lacks basic services and infrastructure, access to
improved water and sanitation facilities, and tenure security. These areas involve predominantly informal
housing developments that do not conform to the laws and regulatory frameworks set up in a particular city
(UN-Habitat, 2003). Other characteristics of informal settlements also include poverty, criminality, social
exclusion, and unhealthy living conditions and hazardous locations (UN-Habitat, 2003). Living in informal
settlements has negative impacts on health and well-being as they are exposed to both external threats, such
as hazardous locations and polluted environments as well as internal threats related to violence and drugs
that affect their livelihoods (Amao, 2012). The residents of informal settlements lack social infrastructure
such as electricity, roads and drainage, schools, and health centres. Furthermore, informal settlements are
described to be voiceless and powerless in political systems and governance processes (UN-Habitat, 2022).

In Africa, 62 per cent of the urban population lives in informal settlements, which is expected to increase
from 400 million in 2010 to 1.2 billion by 2050, which is why governments and academia have started to
focus on effectively guiding informal settlements into a sustainable development process (Zhang et al.,
2020). There has been a shift in how policymakers view informal settlements, from seeing it as a concern
and adopting anti-urbanization policies to discourage rural-urban migration to decrease the growth of
informal settlements (Khan et al., 2023) to becoming increasingly aware of the potential positive
contributions of informal settlements and securing the tenure model (Zhang et al., 2020). Informal
settlements have been widely studied within political, sociological, and economic frameworks (Zhang et al.,
2020), however, Khan et al. (2023) emphasise that it is necessary to move beyond the conceptualization of
urban informal settlements as a purely territorial form. Furthermore, interpreting urban informality from a
relational practice (EI Ouardi & Montambeault, 2023) point out that the concept of urban informality goes
beyond economic, spatially grounded, or political perspectives. (Amao, 2012) adds that poverty in informal
settlements does not only involve a collection of characteristics rather a vulnerability to various types of
risks.

Food security is defined as “all people at all times have physical and economic access to sufficient safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy life” (FAO
Food Security Programme, 2008, p. 1). The four main dimensions of food security based on the World Food
Summit (1996) must be fulfilled simultaneously to realize the food security objectives (1)
Physical availability of food, (2) Economic and physical access to food, (3) Utilisation of food and (4)
Stability of the other three dimensions over time. Wertheim-Heck et al. (2019, p.398) point out that food
insecurity affects low-income urban residents differently from rural populations as they are more limited in
terms of self-sufficiency to produce their food resulting in spending a larger share of their income to buy



food as well as “their dietary quality is more dependent on rising and volatile food price levels”. One of the
toughest challenges confronting policymakers globally is ensuring food security for urban low-income
groups (Wertheim-Heck et al., 2019). Policies intending to assure food security in Global South countries
need to consider the fact that urban food systems are complex and interrelated systems (Abu Hatab et al.,
2019).

2.2. Background of Urban Farming

Urban farming is increasingly acknowledged as an alternative practice and commonly regarded as a solution
to combat urban poverty and provide food availability and accessibility, both of which are essential elements
to food security (Koscica, 2014). In major cities worldwide, an increasing number of citizen-led gardens
have appeared in the urban public spaces, of which many have started informally without any support from
the state, over time, they become intertwined with the social structure of the city (ElI Ouardi &
Montambeault, 2023). Urban farming refers to the practice of cultivating food and other crops in urban
areas, such as in community gardens, rooftop gardens, or vacant lots, often involving small-scale techniques,
such as raised beds, hydroponics, or container gardening. Urban agriculture, on the other hand, is a broader
term, which includes all types of agricultural activities that take place in urban areas such as livestock,
aquaculture, forestry, and other related activities. Therefore, in this study the emphasis is on crop cultivation
hence urban farming, however, some literature also refers to urban agriculture, in which case a wider range
of activities are considered. Climate-smart agriculture (CSA) is an integrated approach to manage
landscapes that address the interlinked challenges of food security and the acceleration climate change. CSA
aims to simultaneously achieve three outcomes such as increased productivity, enhanced resilience, and
reduced emissions (World Bank, 2021).

Urban farming practices come in many forms and vary depending on the location, climate, and available
resources. However, the most common approaches include community gardens, which is as a form of
collective urban agriculture that can be found worldwide, contributing to increasing food security and
poverty reduction both in the Global North and South (Mougeot, 2005). Some urban agriculture practices
and community gardens are seen as urban social movements against the globally controlled food system
(Wekerle, 2004). Community gardens lack a widely acknowledged common definition (Rosol, 2012b)
nevertheless, one way to define it is “organized, grassroots initiative whereby a section of land is used to
produce food or flowers, or both, in an urban environment for the personal use or collective benefit of its
members” (Glover et al., 2005, p.79). In the Global North the potential of urban food production has gained
momentum in cities of North America, Europe, Asia, and Oceania (Orsini et al., 2020) offering economic
and social benefits, food provision, and opportunities for social interaction (Rosol, 2012b).

High population densities and scarcity of land in cities in the Global South create competition for land over
various higher value alternative uses (Koscica, 2014), making lack of land the most common argument
against urban agriculture. Especially in informal settlements where urban farming contributes a marginal
share due to high density and shortage of land for farming (Crush et al., 2011). However, these constraints
do not hold back urban farmers who demonstrate remarkable resourcefulness to cultivate crops or livestock
(Koscica, 2014). Examples can be drawn from rooftops (Dubbeling et al., 2017), walls, community gardens,
schoolyards, floodplains, and sack gardening (Gallaher et al., 2013). However, to obtain high yields,
techniques used are more crucial than the size of the space, hence innovative farming techniques such as
vertical farming (Despommier, 2013) and the hydroponic system are practical solutions to adapt in urban
farming settings.

Urban farming in Sub-Saharan Africa is a widespread practice and is not a recent phenomenon (Obudho &
Foeken, 1999; Foeken & Owuor, 2008). In Ghana, urban gardens supply the city with 90 per cent of its
vegetables and in Tanzania, one in every five adults grows fruits or vegetables (Federici, 2011). These
examples demonstrate that urban agriculture can integrate well within the existing city structure and makes
vacant and underused space more productive (Koscica, 2014). Farming on communal land is not a new
practice in African societies, even after decades of commercialization, the use of public land is accepted in
an unthinkable way in Europe or North America (Federici, 2011). Furthermore, women’s positions on the
African commons mean performing various types of unpaid work for their male relations, without having
control over the land they farm nor security to access it (Federici, 2011). The arrival of colonialism and
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capitalism in Africa constrained women to own land, which reinforced the patriarchal structure with a
masculine mentality that continues to dominate socio-cultural perspectives throughout Africa (Amusan &
Olutola, 2017). In many countries women perform most agricultural tasks in the rural areas, providing up
to 70 per cent of the food people consume (Federici, 2011).

However, urban farming has only recently gained conceptual attention in international development debates
(Koscica, 2014). People have been farming in the cities from the time they were created yet colonial, and
post-colonial governments often discouraged or outlawed urban agriculture practices as they did not fit into
the concept of a modern city, which resulted in limited attention and formal support for it (Gallaher et al.,
2013). Most government agencies and urban planning departments do not designate any official land for
agricultural use and laws and regulations limit or prohibit it (Smith, 2001). Modernist ideologies of urban
planning distinctively separated agriculture from a normative understanding of the city as an autonomous
social system (Barthel & Isendahl, 2013; Eisenstadt, 1996).

2.2.1. Urban Farming in Kenya

During pre-colonial times, land was communal ownership in Kenya, which then changed to public or private
ownership. Kenya gained independence in 1963 joining British Commonwealth in the same year. In the
mid-1970s urban poverty was minimal (around 3 per cent of the households in Nairobi were living below
the poverty line) however, in the 1980s the situation changed drastically due to various interrelated
circumstances (Foemen & Mwangi, 2000). First, Nairobi underwent rapid population growth because of
both high natural increase and accelerated rural-urban migration (Foeken & Mwangi, 2000). Furthermore,
structural adjustment policies were implemented which reduced government spending, increased taxes, and
devaluated the currency, which in turn steeply declined economic growth (Foeken & Mwangi, 2000). All
these circumstances exacerbated poverty, food prices rose, and food shortages occurred more often (Foeken,
2006). In response to these occurrences, urban agriculture started to grow (Foeken & Owuor, 2008).

However, research on it in the African urbanisation and development literature was scarce as farming
activities were considered unworthy of serious study (Memon & Lee-Smith, 1993). This was mainly because
urban farming activities were assumed to be economically unimportant and were often considered illegal
even in studies of the informal sector (Memon & Lee-Smith, 1993). The first, most comprehensive study
on urban agriculture in six representative towns in Kenya was carried out by the Mazingira Institute in 1985
(D. Foeken, 2006; Lee-Smith et al., 1987). It demonstrated how an understanding of urban agriculture can
contribute to improved development planning (Memon & Lee-Smith, 1993). The study found that farming
is a common practice among all income group households however, low-income groups tended to use public
land whereas other income groups had access to backyards where to farm (Lee-Smith et al., 1987). Earlier
studies of urban agriculture in Kenya were mostly descriptive focusing on involvement and contribution to
household food security, demonstrating that agriculture was an important part of the urban landscape
(Gallaher et al., 2013). For example, Lee-Smith et al., (1987) found that almost two-thirds of the urban
households studied grew part of their food, ranging from 20 per cent in Nairobi to 57 per cent in Kitui. More
recent studies on urban agriculture in Kenya have focused on broader contributions to income generation
and livelihood strategy as well as household food security (Gallaher et al., 2013)

In Nairobi as well as in most other Kenyan towns four different farming systems can be distinguished
(Foeken & Mwangi, 2000). The dominant type particularly among low-income households is small-scale
subsistence crop cultivation. A variety of crops are planted, the most common being kale and spinach, which
is a fast-growing, high-nutrition value crop that gives high yields, making it a typical ingredient of poor
household’s diets (Foeken & Mwangi, 2000). Most farmers cannot afford chemical inputs and tools, so
cultivation practices are carried out using simple tools such as a hoe and a brush knife. Small-scale
subsistence crop cultivation can be divided into on-plot (or backyard) and off-plot farming. Off-plot farming
is done on land that does not belong to the person, it can be either on public lands such as along roadsides,
rivers, railway lines, under power lines, in parks etc (Obudho & Foeken, 1999) or privately-owned land
belonging to somebody, for example on industrial land or in estates (Foeken & Mwangi, 2000).

Another type of farming system is small-scale market-oriented crop cultivation, which is a rare phenomenon
in Nairobi despite its potential in terms of food, employment, and income (Foeken, 2006). The third type is
small-scale livestock production, which is often combined with crop cultivation (D. Foeken, 2006).
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Livestock is relatively common in Nairobi, especially in the open spaces on the outskirts of the city. The
most common species include poultry, pigs, sheep, goat, and cattle. The last farming system type is large-
scale commercial farming, mostly dairy farms (D. Foeken, 2006).

In Nairobi 14 per cent of the area is allocated to open-land farming as is known in rural areas, however,
urban farming uses various other land-saving technologies for farming, such as greenhouses, fish tanks,
micro-gardens, sack gardens, multistorey gardens, hydroponics, and aquaponics (Nairobi City County,
2022, p.10) which can be connected to innovative practices. Innovation can come in many forms, Cunha et
al. (2014) have categorized it into three categories, based on when (1) material resources are scarce,
enhancing bricolage (2) time is scarce, leading to improvisation and (3) when affluent customers are scarce.
A form of innovation that urban farming grassroots initiatives have adopted is the hydroponic system.
Hydroponics is one urban farming technology that requires 70 per cent less water compared to traditional
soil-based farming, making it highly resource-efficient (Debangshi, 2021). Plants grow in sand, gravel,
cinders, and volcanic ash, or float in the water with minerals and nutrients, hence not requiring any soil
(Smit et al., 2001). Hydroponics are efficiently used in a variety of settings in cities in the Global South
(Koscica, 2014).

2.3. Broader Implications of Urban Farming in Urban

Sustainability Transition

Sustainability transition refers to a shift from the current state to more sustainable processes, practices, and
outcomes (Silva & Stocker, 2018). This is a multifaceted and multi-dimensional challenge, which is why
the transition towards sustainability has been described as a ‘radical’, ‘deep’ or ‘transformational’ change
to complex societal systems (Loorbach, 2010). Multiple conceptualisations of transformations towards
sustainability have been developed in the literature, such as socio-technical transitions, transitions
management, social-ecological transformations, transformative pathways to sustainability and
transformative adaptation (Patterson et al., 2017). Sustainability transition requires change on social,
economic, and spatial scales (Bell & Cerulli, 2012). In this study, sustainability and just transitions are
examined through urban farming grassroots initiatives. The explicit consideration of capitalism is essential
for applying sustainability transition theories and frameworks to cases in the Global South where many of
these are not applicable as anti- or non-capitalist logics have informed critiques of “Western’ sustainability
transitions (Feola, 2020).

Literature has drawn connections between sustainability and urban farming, demonstrating that urban
farming can contribute to creating sustainable cities (Azunre et al., 2019) and has the potential to transform
selves, societies, and society—environment relations (Galt et al., 2014), however, it should not be presumed.
Cook et al. (2015) challenge the normative association between urban agriculture and sustainability, arguing
that if the urban economic, social, and ecological systems that urban farming is embedded in are not
sustainable, it is unlikely that urban farming is going to be (Cook et al., 2015). Furthermore, the implications
of urban farming cannot be detached from urban resources like the availability of land and water or policies
(Cook et al., 2015). To understand what transitions are truly sustainable, the relationship between economic
growth and sustainability cannot be ignored (Feola, 2020). Scholars of critical geography argue that even
though urban agriculture practices can be seen as one of the solutions to food security, reduce ecological
footprint, increase community cohesion, and promote urban sustainability (Olivier, 2019), numerous
controversial and possible inequitable factors remain unexamined (Tornaghi, 2014). In the following
subsections, the aspects of neoliberal framework and governance as well as climate change and structural
injustices are elaborated to understand sustainability transition in the context of urban farming in Global
South’s informal settlements.



2.3.1. Neoliberal Framework and Governance

Urban farming practices offer both a critique of and an alternative to conventional state-provided spaces
(Rosol, 2012a). Hidden aims of urban agriculture projects include regressive and neoliberal agendas of
socio-political and food regimes that reproduce capitalism and create new forms of enclosure (Tornaghi,
2014). Neoliberal governance structures create a competitive environment that forces civil society actors to
compete for resources and prioritize survival over political activism (Kneafsey et al., 2016). Failing to
address the root causes of environmental problems can often be traced to “capitalism, neoliberal policies,
and economic and political interests, as well as to issues of power and agency” (O’Brien, 2019, p. 202).
However, McClintock et al. (2021) point out the need to push beyond the frame of urban farming to be as
either radical or neoliberal.

Despite SDG 11 and its aim to achieve urban sustainability, urban farming has received little attention from
city officials, especially in the Global South, which can be explained by their perception that the most
valuable use of urban land should not be allocated to agricultural uses (Azunre et al., 2019). The reasoning
behind it might be William Alonso's bid-rent theory, which describes that city land should be allocated to
uses that produce the largest net income over a given period (Alonso, 1964). More specifically in the African
context, governments informed by modernist conceptions of urbanism do not recognise urban agriculture
as a legitimate claim to urban space as it is considered inherently rural (Shannon et al., 2021). This has led
to millions of urban farmers throughout Africa in a systematically marginalised position without a legal
basis to negotiate their claims (Shannon et al., 2021). Furthermore, Feola (2020) emphasises the need for
sustainability transition scholars to recognize how Western-based perspectives influence the way transitions
toward sustainability in Global South countries are approached.

Transformations towards sustainability need to be recognised as deeply and unavoidably political as they
are key in understanding, analysing, and shaping the process of it (Patterson et al., 2017). The state plays a
fundamental role in governing urban space and economic activities through authoritative and/or unequal
allocation of resources, control, and coordination (Finn & Cobbinah, 2023). Urban agriculture as a land use,
social practice and economic activity is a complex set of socio-spatial relationships and it must be governed
in one way or another (McClintock et al., 2021). The disconnection between gardeners and the state is due
to the weakness of the institutional context in which their interactions take place (ElI Ouardi &
Montambeault, 2023). Previous research on urban planning practice in Nairobi demonstrates that it remains
top-down, driven by the interests of the elite and characterized by patron—client relations and corruption
(Horn, 2021), which also reflects wider trends in urban governance in Africa (Myers, 2011).

The concept of city-wide planning was first introduced in Kenya by colonizers to facilitate racial segregation
and zoning (Horn, 2021). After gaining independence, successive central governments adopted the approach
to regulate land use and control development, which is exclusionary (Horn, 2021), top-down and
technocratic in its conceptualisation (Bassett, 2020). A shift was made when Kenya approved its new
constitution in 2010, which incorporated citizen participation as a core principle for urban governance and
planning, offering opportunities for more inclusive and equitable planning and showing a growing
commitment to address the needs of low-income residents (Horn, 2021). However, unless historical path
dependencies and broad-based land justice and human rights are considered, no legal institutional reform
will be sufficient to change established behaviour (Bassett, 2020). This means participatory planning in
Kenya will likely remain exclusionary and fail to engage informal settlement residents (Horn, 2021). Studies
examining government-funded community development projects and donor-sponsored initiatives such as
the Kenya Slum Upgrading Programme or the Kenya Informal Settlement Improvement Project, highlight
gaps between participatory and actual planning practices, where the projects often fail to involve low-
income communities and instead selectively engaged specific stakeholders such as local political leaders or
private investors (Horn, 2021).



2.3.2. Climate Change and Structural Injustices

Urban communities experience climate change impacts differently, depending on their socioeconomic status
and physical location (Wagle & Philip, 2022). A large population of marginalized communities living in
informal settlements encounter an interconnected and diverse range of climate and social challenges (Wagle
& Philip, 2022). Climate-vulnerable communities are exposed to a high degree of natural hazards and
experience much of the impact of the climate crisis despite their minimal carbon footprint (Wagle & Philip,
2022). The interdisciplinary literature on climate justice highlights the inequalities and the vulnerability of
poor urban to respond to climate change (Wagle & Philip, 2022), undermining their urban resilience
(Williams et al., 2019). More specifically, the vulnerability of poor urban communities lacks reliable access
to housing, water, and sanitation, which is rooted in their historical legacy and can be traced back to the
struggles over “rights to the city” (Wagle & Philip, 2022). Concerns over food security and climate
adaptation have made urban farming a rising agenda for urban resilience around the world (Hou, 2020).
Sub-Saharan Africa is one of the most vulnerable regions to climate change impacts (Andersen et al., 2021),
where African cities are strongly linked to (and threaten) the informal settlements areas and hence require
considerable attention (Finn & Cobbinah, 2023). Informality and climate change need to be recognized
simultaneously across theory, practice, and policy of multiple scales (Finn & Cobbinah, 2023).

As marginalized communities in informal settlements suffer from climate injustices, wider implications of
structural inequality must be addressed. Structural inequality plays a major role in informal settlements
however, it involves broader political and economic relations and needs to be tackled through global and
national legislation, policies, and programs (Williams et al., 2019). Bennett et al. (2019) argue that
sustainability transformations cannot be concerned as a success unless social justice is a central
consideration. Emphasising the structural injustices, Massarella et al. (2021, p.82) phrase it by stating: “The
focus of transformation is on the need for radical, structural change of the existing global capitalist political
economy as it is argued that biodiversity loss, along with climate change and other ecological crises, are not
side effects but logical consequences of this system”. A potential entry point to address inequalities is to co-
produce knowledge by bringing together residents with local NGOs and local government representatives
(Johnson et al., 2022). However, institutionally supported NGOs have been criticized for working within a
neoliberal framework (Federici, 2011).

In urban farming, Tornaghi, (2017) listed multiple forms of injustice that unfold throughout the phases of
urban food production, such as distributional injustices, capitalistic land markets with limited availability
of land, development, and planning priorities, where food growing is not usually high in the priorities of
city managers or planners. Horst et al. (2017) pointed out that urban agriculture alone is not capable to
resolve the fundamental causes of food injustice, such as economic disparities, poverty, and historical and
structural racism. In addition, disadvantaged communities encounter considerable obstacles to fully
participate in urban farming due to challenges to secure funding, gain political support and obtain long-term
land tenure (Horst etal., 2017). The core problem of water provision, which is an essential element of urban
farming is not so much water scarcity but rather the unequal distribution of resources and the marginalization
of informal settlements in development plans (Mudege & Zulu, 2010).

An identified gap in the literature refers to the fact that small-scale innovations in African cities are rarely
influential enough to lead national governments to expand and amplify actions at the city level (Gore, 2018).
Despite the household and livelihood benefits of urban food production in African cities, the urge to better
understand the power relations between the various actors involved is needed (Gore, 2018). Inadequate
consideration has been given to bottom-up community practices and innovations within informal
settlements to scaled “within” from one household, scaled “out” to other low-income communities, scaled
“across” into other policy areas, and scaled “up” to higher levels of institutional practices (Horn, 2021).



3. Theoretical Framework

This chapter frames the study in the theoretical framework, introducing the theoretical implications on
which grassroots innovation is based on. It further presents the grassroots innovation theory and its main
elements and brings examples of thematic research areas and more about previous research related to food
systems where grassroots innovation theory is used. It then describes more in-depth the context, which has
an important role when studying grassroots initiatives. It then describes the different forms of knowledge
production which are later in the discussion chapter connected to the results. Finally, the chapter gives a
general overview of the resources, rationales and relations and their implications and relevance in the study.

An increasing realisation of the incapacity and restrictions of state and corporate interventions to lead
sustainability transitions of the scale and magnitude required to appropriately address environmental
changes has turned the attention of researchers to grassroots innovations (Raj et al., 2022). This research
builds upon grassroots innovation literature, adding insight into low-income countries with extremely
deprived settings that have gotten limited attention and have been underexamined in the grassroots
innovation’s studies (Hossain 2016; Zapata Campos et al., 2022). The grassroots innovation’s theoretical
development emerged within the field of socio-technical and sustainability transitions (Smith et al., 2010)
and builds on social movement and niche theories (Hossain, 2016; Smith et al., 2017). The niche is designed
to understand socio-technical change over time. The lock-in of dominant innovation approaches and the
sociotechnical systems that deliver them, have a path dependency towards unsustainability, which has
created a growing focus on niches that have the potential to trigger system-wide transitions from the bottom
up (Seyfang & Haxeltine, 2012). This gives grassroots innovation transformative power, compared to
conventional state and corporate interventions that face limitations and inabilities to lead sustainability
transitions in scope and magnitude needed to adequately respond to environmental change (Hossain, 2016;
Leach et al., 2012).

Grassroots innovation theory refers to a network of activists and organisations who generate novel bottom-
up solutions for sustainable development, considering the local context and the interests and values of the
communities involved (Seyfang & Smith, 2007). Grassroots innovation movements are a result of collective
action, that includes individuals, communities, and civil society organizations experimenting with social
innovations and greener technologies (Seyfang & Smith, 2007). The grassroots level innovation is
happening “beneath the radar” of economic and scientific institutions, who generally set research and
development agendas, and provide resources and support innovations (Smith et al., 2017). Grassroots
innovation movements require constant collaboration, mobilization, and self-reorganization among a broad
diversity of social actors (Smith et al., 2017). Creating networks and interacting with intermediaries enable
grassroots initiatives to operate beyond their local situation and engage with a wider context, opening space
for further activity (Smith et al., 2017).

Grassroots innovation’s literature involves various thematic research areas such as alternative energy
(Seyfang et al., 2014; Seyfang & Haxeltine, 2012), community currencies (Seyfang & Longhurst, 2013),
community-based recycling/resource organisations (M. J. Zapata Campos et al., 2022), transition town
movement (Seyfang & Haxeltine, 2012; Seyfang et al., 2010; Feola and Nunes, 2014) as well as housing
and habitats (Chatterton, 2016), ecovillages (Boyer, 2018; Frantzeskaki et al., 2016), food and agriculture
(Hart et al., 2016; Hermans et al., 2016; Kirwan et al., 2013; Smith, 2006). Furthermore, areas such as
transport and mobility, and water and sanitation, health, education have also been researched (Davies, 2012;
A. Smith et al., 2017). Literature has examined grassroots innovations emerging in deprived settings,
examples can be drawn from Brazilian favelas (Holston, 2009), Indian shanty towns (Appadurai, 2001) and
African slums (Odendaal, 2018; Wambui, 2020).

Several studies have examined food systems through grassroots initiatives, for example, Kirwan et al. (2013)
focusing on local food networks, concluded that if local food networks want to consciously influence the
mainstream, better coordination and aggregation of action is required as well as their efforts to create
widespread change need to be clearly articulated to policymakers. Furthermore, Hart et al. (2016) and
Hermans et al. (2016) have researched grassroots movements in rural agriculture settings, by challenging
the existing agricultural regime and examining how grassroots innovations for sustainable agriculture are
scaled. In urban settings, Cabannes (2012, p.681) has examined the financing of urban agriculture, pointing
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out that the financing of urban agriculture is a “major bottleneck in maintaining, expanding and scaling up
affordable, accessible food production in cities”. However, an identified gap in the literature includes
studying urban farming grassroots initiatives in extremely scarce environments.

Context

The opportunities for grassroots innovations to emerge, thrive, or decline are shaped by the broader
historical and political-economic contexts that are emphasized by both social movement theory and
innovation studies (Smith et al., 2017). Access to resources, shifts in dominant development discourses, and
changes in political opportunities are ways in which contexts can shape the actions of grassroots innovation
movements over time (Smith et al., 2017). Grassroots innovation movements can be conditioned by context
in three ways (a) activists may be motivated to create alternative visions and directions in response to the
problematic directions in innovation and development that dominate the field (b) dynamic contextual
conditions may create opportunities for the development of grassroots alternatives (c) dynamic contexts
may also pose constraints to the development of grassroots alternatives (Smith et al., 2017). Context can
influence the mobilization of resources, rationales, and relationships that lead to the emergence of new
practices (Zapata & Zapata Campos, 2018).

Different Forms of Knowledge Production

Grassroots innovation movements’ core element is focusing on knowledge and technology production to
explore alternative scenarios for social change that is rooted in values of social justice and environmental
sustainability (Smith et al., 2017). However, the biggest challenge that grassroots innovation movements
face is the fact that their initiatives aim to focus on social justice without fully addressing the wider social
structures that are the root cause of injustices (Smith et al., 2017). Understanding why some grassroots
innovation movements are insufficiently radical for social transformation, requires frameworks to capture
and understand different forms of knowledge being produced (Smith et al., 2014). Smith et al. (2014) have
identified three framings of knowledge production that grassroots innovation initiatives and their practices
engage in - grassroots ingenuity, empowerment, and structural critique. Each framing emphasises different
forms of knowledge, in line with the different challenges they face (see Table 1).

Grassroots ingenuity means participants are more interested in developing resourceful local solutions that
the markets and state fail to provide. It is not focused on wide-scale relevance nor (inter-)national donors
seeking ‘scaled-up’ solutions (Smith et al., 2014). Grassroots empowerment aims to transform local
situations and give grassroots initiatives more control over their futures. The core of these grassroots
innovations is an interest in incremental knowledge, where inclusive visions processes shape technologies
and help to overcome practical difficulties (Smith et al., 2014). The third form of knowledge production is
structural transformation, which aims to lead to wider structural changes. It creates critical knowledge about
structural issues, which can become the basis of wider socio-economic and socio-political processes for
institutional reforms (Smith et al., 2014).

Table 1. Grassroots innovation challenges, framings, and knowledge production, based on Smith et al.
(2014)

Grassroots Framing of grassroots innovation Forms of knowledge emphasised
innovation
challenge
Locally-specific, yet Grassrools ingenuity: Ethnographic:
widely-applicable Grassroots creatively coping for local absence of provision - Needs unmet by markets and states
through existing market and state processes (Kaplinsky, - Livelihood conditions and responses
2010; Gupta et al., 2003; Bhaduri and Kumar, 2011). - Pragmatic sustainability improvements
- Augmentation opportunities for bottom-up solutions
Appropriate to, yet Empowering inclusion: Instrumental:
transforming Pioneering socially just and environmentally sustainable - Socio-technical practices under different value systems
situations economies and societies (Seyfang and Smith, 2007; Dagnino, - Capabilities and resources required
2009; Abrol, 2005) - Economic, social and environmental performance and

feasibility under different contexts
- Production and maintenance requirements

Project-based solutions, Structural critique: Critical:
yet seeking structural By trying to do things very differently, grassroots - Institutional misfits
change movements make visible the structural impediments to - Lack of infrastructure
inclusive innovation (Dickson, 1974; Rybczynski, 1980). - Economic and political structures

- Potential allies and antagonists
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Grassroots innovation theory cannot be readily assimilated into an established conceptual framework
(Holston, 2009). However, research has explored how grassroots initiatives develop and recombine
resources, rationales, and relations to create and maintain social innovations that drive change (M. J. Zapata
Campos & Zapata, 2017). Therefore, the analytical framework of this study is structured by these three main
premises (1) resources, (2) rationales, and (3) relations.

Resources

Grassroots innovations emerge and often operate in extremely deprived urban settings (Zapata Campos et
al., 2023), that suffer chronic shortages of financial, human, and infrastructural resources (Linna, 2013).
Additionally, these grassroots entrepreneurs and innovators must deal with uncertain and unfavourable
political and legal circumstances (Linna, 2013). Consequently, they are left with limited resources (Zapata
Campos et al., 2022). Nevertheless, resource constraints can fuel innovation and entrepreneurship, yet it has
been argued that in this case rather social than purely economic strategies are implemented (Zapata Campos
etal., 2022). These resource-poor settings can also hold "hidden assets™ that exist but are not yet recognized
or utilized, for example, traditional or indigenous knowledge that differs from scientific knowledge (Linna,
2013). These local context-specific assets refer to practical everyday knowledge, skills, and experiences that
can also be viewed as resources (Agrawal, 1995). Similarly, Smith et al. (2014) emphasise the importance
of local knowledge to adapt technological forms to specific contexts.

Rationales

There are a diverse number of rationales that motivate and trigger grassroots initiatives, such as personal
desires and socio-ecological concerns. Furthermore, literature has identified various reasons ranging from
economic rationales as well as environmental concerns, social justice, and community involvement
(Alexander & Ussher, 2012). The concept of framings helps to uncover the motivations of a movement’s
origins, how mainstream models are problematized, the alternative objectives and visions they create and
advocate for, along with how these evolve (Smith et al., 2017).

Relations

Grassroot innovation initiatives create networks and interact with a broad diversity of social actors including
mainstream institutions, organizational intermediaries such as non-governmental organisations and research
centres as well as social movements and cooperatives (Smith et al., 2017). The ability to create
intermediaries and networks is crucial for grassroots initiatives as it opens space (Smith et al., 2017).
Intermediaries connect (often isolated) local innovation projects with each other and with the broader
context (Hargreaves et al., 2013). Through this, they can recognize common concerns and obstacles faced
by numerous local projects and support their development by sharing this knowledge and helping the
projects to develop (Hargreaves et al., 2013). Networks contribute through communication, coordination,
representation and sharing lessons and knowledge (Smith et al., 2017) which allow for improvement of an
innovation, identify ways to speak to policymakers and investors, or produce essential insights into the
constraints imposed on innovation by wider social structures, highlighting the need for political action to
address these limitations (Smith et al., 2015).
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4. The Case Study

This chapter gives an overview of the case study, starting with an explanation of why Nairobi, Kenya was
chosen as the case study, following a brief overview of the socio-economic characteristics of the city. It
continues to describe urban farming grassroots initiatives that were under investigation, giving an overview
of where they are located and how these farms were chosen. The chapter ends with an overview table of the
general characteristics of the farms, from their starting date, technologies used and size of the farm.

An explanatory case study method has been used as it allows to get a thorough understanding of the real-
life complexity of an issue. The rationale behind conducting research in Kenya and more specifically the
urban farms in the informal settlements of Nairobi was due to various reasons. First, Nairobi is a major
commercial hub in the Global South on the African continent — with the biggest airport in East and Central
Africa, hosts the highest concentration of financial institutions, and is a destination for both local and
international tourism. Furthermore, recent major developments in information and communication
technologies have also positioned Nairobi as a major communication centre (CIDP, 2023). However,
Nairobi City’s food system struggles to effectively provide enough safe, nutritious, and high-quality food
to meet the needs of all its residents (Nairobi City County, 2022). Nairobi's food security is under pressure
due to rapid urban expansion, coupled with reduced available farming land and degraded environmental
quality of remaining green spaces (Nairobi City County Government, 2018). The city plans to prioritize the
promotion of urban agriculture, particularly among vulnerable communities, to enhance food production
and increase innovation in food processes and storage (Nairobi City County Government, 2018). Therefore,
understanding the resources, rationales, and relations of urban farming practices in Nairobi, and making it
visible, might have a positive effect on other African cities to develop and enhance urban agriculture
practices in low-income areas.

Nairobi County is situated in South-Central Kenya (Fig. 1), with a total area of 696 km?. It has a subtropical
highland climate and is close to the equator hence the differences between the seasons are minimal. The
mean annual rainfall of 786 mm, with the long rains season falling between March and May and the short
between October and December. The main rivers in the County are Nairobi, Ngong and Kabuthi Rivers,
which are highly polluted by open sewers and industrial waste effluence (CIDP, 2023). The main types of
soils are black cotton and red soils that form patches in different parts of the County.

The population of Nairobi City was 4,4 million people according to the 2019 Kenya Population and Housing
Census, from which 49.9 per cent were male and 50.1 per cent were female (Kenya National Bureau of
Statistics, 2019). The Human Development Index measures three basic dimensions of human development
- a long and healthy life, access to knowledge and a decent standard of living. Kenya's HDI value for 2021
was 0.575, placing it in the Medium human development category (152nd out of 191 countries). The life
expectancy of 61 years, the mean of 6.7 years of mean schooling, and a Gross National Income (GNI) of
4.5 USD (CIDP, 2023). The multidimensional poverty rate which seeks to understand poverty beyond
monetary deprivations, Nairobi has an average rate of 12.6 per cent. For youths aged 18 to 34, the core
drivers of multidimensional poverty are economic activity (37.2 per cent), education (31.2 per cent),
nutrition (23.6 per cent) and housing (13.5 per cent) (CIDP, 2023).

It is estimated that 60 per cent of Nairobi City’s residents live in informal settlements and experience poor
access to basic infrastructure services (Nairobi City County Government, 2018). Nairobi hosts the biggest
informal settlement in Africa, Kibera, with an estimated population of more than 700,000 people. The data
on informal settlements is limited, apart from larger informal settlements such as Kibera and Mathare
Valley, which have gained more attention from researchers (Mitullah, 2003). Therefore, in this research less
researched informal settlements areas are under investigation.

Urban Farming Grassroots Initiatives in Nairobi

The urban farms that were researched were in various informal settlements in Nairobi such as in Dandora,
Koroacocho, and Babadogo (Fig. 1). All these informal settlements are in polluted areas, where the
proximity of the largest dumpsite in Kenya affects their farming activities. The intoxication of the soil,
contaminated river and high levels of air pollution impose challenges for farmers to grow food in these
areas. These urban farming grassroots initiatives demonstrate the potential of hydroponic systems to
transform urban farming in Global South's informal settlements. The hydroponic system is seen as a
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decentralized bottom-up approach to innovation as it is often developed and implemented by small-scale
farmers, community groups, and social enterprises, rather than large corporations or institutions. However,
collaboration and a participatory approach are key to successfully implement grassroots initiative practices
such as the hydroponic system. These urban farming projects were selected due to their connections to the
Growth4Change initiative, which is a movement that brings together activists, urban farmers, and social
entrepreneurs to promote local, direct food systems that help sustain neighbourhoods and grow stronger,
more resilient communities. Growth4Change is powered by Voices4Change, which is a foundation based
in Sweden. They support community-driven, bottom-up approaches with innovative technology and
climate-smart solutions working in informal communities and low-income urban areas in Nairobi. The
organisation was found through an internet search using keywords relevant to the study. Initial contact with
the organisation was established via email, following an online meeting to discuss the scope and aim of the
research.

LEGEND A

NAIROBI DIVISIONS

0 @e

KASARAN

PARKLANDS /WESTIANDS

Kabete ‘ Dondoro
0 “°° & Kangemi ‘
NAIRORI PUMWANI ‘
CENTRAL

Riruta Nairobie

DAGORETTI @ ity

MAKADARA

@ Dagoretti EMBAKASI

Fig. 1. The location of the case study urban farms in Nairobi, Kenya. Adjusted from City Council of Nairobi et al.
(2007), map of Kenya retrieved from CDC (2023).

The Growth4Change initiative was established in 2019, whereas the groups and their urban farming projects
were established independently between 2017-2020 (Table 2.) The studied farms practice different kinds
of farming techniques such as sack gardening, aquaponics, fruit trees etc however, all farms were involved
in hydroponic system. The farming practices were done both on public and private land, and crops were
grown both for their own consumption as well as to sell on the market. The most common things to grow
can be categorized into three main areas (1) vegetables (2) herbs and (3) fruits. The main type of vegetables
included indigenous crops like leafy greens such as kale, African spinach, and African nightshade. The sizes
of the farms differed, some being community-based organisations (CBO) with 30 members, while others
were small-scale farmers with a couple of people involved.
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Table 2. Overview of the case study farms, stating their name, starting time, farming types used, land
ownership, crop distribution and number of participants.

Urban Farm  gtart  Type of farming Land Crop distribution  Participants
ownership
Chamie 2020  Vertical and horizontal Private First ensure that 3 workers, +
Organics hydroponics; aquaponics, property, household is fed. contract casual
black soldier fly farming riparian land Surplus is sold laborers
(around 75 per cent)
Easy Urban 2017  Agroforestry, fruit trees, Private Crops for own 2 men + 10
Green hydroponics, sack gardening, property consumption; small  occasional helpers
Grower nursery, poultry occasional sells
KombGreen 2017  Hydroponics, sack garden, Riparian land, Vegetables sold on 35in total, 20
Solutions circular cone garden, fruit trees municipal land  the market men, 15 women

City Shamba 2018  Hydroponics, aguaponics, vertical ~ Public private Own consumption 12 active

farming, fruit trees, seedlings, partnership & to the public members
poultry, snail, black soldier fly partner 60kg/per
and cricket farming week of vegetables
Njiru Feminist 2020  Rotating between 7 farms; Private land Sold on market 30 active
Network hydroponics in 3 farms members

5. Methods

This chapter describes the methods used in the study to find answers to the research questions. First, the
sampling and data collection are explained. It then further describes the interview method, why it is a
relevant method to use, and who was included in the sampling, with a comprehensive table overview. In a
separate subheading, the observations are described, why they were done, how and where. Lastly is
described how data analysis is conducted to make sense of the collected information in a systemic way.

5.1. Sampling and Data Collection

Purposeful sampling was used in choosing the key informants and participants to make sure that the
selection is based on specific criteria and done in a systematic way relevant to the research question and the
goals of the study. Purposeful sampling allows to get expert opinions on a particular topic, deliberately
targeting a set of respondents (Kanazawa, 2018). One of the key informants provided a list of
recommendations as to who could best explicate the processes of interest. One of the key informants
participated in approaching and setting up the interviews and observations increasing the credibility and
validity of the participants to provide insight into the phenomenon being studied.

A qualitative approach was used, where data was collected through (1) semi-structured interviews, (2) non-
participant observation, and (3) documentation such as government documents and media. Interviews were
the main source of data, which was triangulated with observation and documentation data. Triangulation
ensures that individual claims have multiple sources of support that lead to one coherent conclusion
(Kanazawa, 2018). Data collection was conducted for 18 days from the 7" of February 2023 until the 26™
of February 2023 in Nairobi, Kenya. The key informants were contacted before the fieldwork, to establish
initial contact and plan the data collection.

5.1.1. Interviews

Interviews provide detailed information regarding peoples’ attitudes and beliefs (Kanazawa, 2018). Semi-
structured interviews have mainly the same questions, which allows later to compare and analyse the
answers, leaving space to ask additional questions for further insights in certain areas (Kanazawa, 2018). A
total of 10 one-on-one in-depth interviews were carried out on different levels: (1) urban farmers, (2) NGO
representatives, and (3) policy member (Table 3). 60 per cent of the respondents were male and 40 per cent
female and all the respondents were in the age range of 2540 years of age. Interviews lasted between 40
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minutes to an hour. Seven interviews were conducted during the fieldwork in Nairobi and an additional
three interviews were conducted later virtually due to time constraints. Interviews were conducted in
English, which is not the mother tongue of the interviewees. However, all respondents had high proficiency
in English and were familiar with the common terms and professional vocabulary. Furthermore, a semi-
structured format of the interviews allowed to specify and rephrase questions, when unclarity arose.

Table 3. List of interviewees based on the level (urban farmer/NGO representative/policy), the name of the
group, the position and gender of the interviewee, the location of the urban farm and the type of the group.

Nr Name Position Location Gender  Type

Urban farmers
1 Chamie Organics Head of production Dandora male Registered enterprise
2  Easy Urban Green Grower  Founder Babadogo male Registered enterprise
3 Komb Green Solutions CEO Korogocho male Reformist youth CBO
4 household-level female Individual Korogocho female Individual household
5  City Shamba Creator Kayole male Resourcg and

information centre

6  Njiru Feminist Network Founder Njiru female Female CBO

NGO representatives

Food systems Food security in

7  Route to Food Kenya male
expert Kenya
Association of Women in . . various slums Work with various
. National Executive . o

8  Agriculture Kenya Chair Lad in Nairobiand  female female groups and
(AWAK) y Mombasa household level

9  Growth4Change Coordinator various slyms male WorI§ with various

in Nairobi farming groups
Policy level

10 Cou_nty Forestry and Director Ciity of Nairobi female Prov_lde extension

Agriculture Sector services

The interviewees were asked about their initiative (why and when they started, what type of crops and
technologies are used), the structure (how many people are involved, how many men/women, how are tasks
and responsibilities divided) and land ownership (including land rights and conflicts). The interviewees
were asked about perceived impacts (to the community, social, environmental, and economic) as well as
challenges of urban farming and what solutions they see to these barriers. Furthermore, questions about
funding, innovation, gender roles in urban farming, climate change, plans and the role of the NGOs and
governance were asked to capture general discourses, norms, values, and barriers. Although all interviews
differed slightly, the general outline of the interview guide can be found in Appendix 1.

5.1.2. Observations

Observations allow getting a deeper understanding of real-world instead of just asking the participants,
watching what they do and listening to what they say add reliability and validity to their claims (Robson &
McCartan, 2016). During the fieldwork direct, visual, non-participant observations were carried out (Table
4). In total four urban farms and one household kitchen garden were observed (the same farmers who were
interviewed). The number of times visited, and hours spent at the site depended on external factors, as the
observations were conducted with the key informants, who were doing their regular follow-ups with the
farmers, therefor the length and time depended mostly on their schedules. Key observation events included
visual observations and workshops/meetings with an additional president’s visit to the Korogocho slum for
the Nairobi River Commission launch event. Photos and short video clips of the sites were made to
accompany the visual observations to gather potentially insightful data about social interactions (behaviour,
action, mood) and power relations (gender balance, hierarchy).
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Table 4. List of observations, with the number of times visited, hours spent, and the type of visit listed.

visited Date Hours spent  Type of visit

09.02.23 1lh Visual observations
Chamie Organics 2 . .

13.02.23 1lh Visual observations

09.02.23 2h Visual observations
Easy Urban Green Grower 2 13.02.23 2h Visual observations

09.02.23 15h Attending a meeting
KombGreen Solutions 3 15.02.23 1h Visual observations

22.02.23 4h President’s visit to the site
Household-level female 1 15.02.23 1lh Visual observations

5.2. Data Analysis

Interviews were recorded and later transcribed. The data was analysed by conducting a content analysis. At
the beginning of the research, no theoretical framework was explicitly applied. The analysis began by
identifying initial concepts in the data and grouping them into categories. In conceptual coding, simple
descriptive phrases were used in the first order codes. For the second order codes relationships between and
among these categories were searched, making them into higher-order themes. Finally, similar themes were
gathered into overarching dimensions forming the theoretical framework of ‘resources, rationales, and
relations’ by (Hardy & Maguire, 2008), which has been also used by other researchers to analyse grassroots
initiatives (M. J. Zapata Campos et al., 2022; M. J. Zapata Campos & Zapata, 2017). Creating the categories
and themes was a non-linear process, meaning the process was continued until a clear grasp of the emerging
theoretical relationships was established (Corley & Gioia, 2004).

5.3. Ethics and Limitations

Ethical considerations were included in the data collection and analysis process. Before conducting the
research, the European Code of Conduct for Research Integrity and the Global Code of Conduct for
Research in Resource-Poor Settings were familiarized with to make sure the research aligns with the
research ethics at Uppsala University. Before conducting the interviews, the participants were informed of
the aim of the study and how the answers were going to be used, so they could understand their involvement
in the process. Furthermore, for every interview, oral consent was asked to record the interviews, which
fulfils the criteria for informed consent, adding that the answers would be used anonymously.

Positionality was considered as the research engaged different backgrounds — all the participants’ place of
origin was Kenya, while | am a privileged white female from Europe pursuing a master’s degree in Sweden.
It is important to acknowledge the different cultural, social, and historical contexts that shape our
perspectives and experiences. Being aware of positionality while conducting research is essential as it can
influence how data is understood and interpreted.

It is important to acknowledge the limitations of the research. First, due to the small sample size, which
limits generalizing the findings. This study refers only to a unique social context of informal settlements in
Nairobi, Kenya, with its unique economics, education, political, and cultural aspects making it difficult to
generalize the results to other geographical settings. A common limitation of qualitative research also
includes a lack of objectivity as the researcher's influence on the study might impact the findings,
particularly the interpretation of the results. A limitation of the interview method includes the social
desirability bias, where the respondent may provide answers that they believe to be socially desirable, rather
than their true thoughts and feelings, affecting the data reliability. Additionally, interviews gather
information based on the questions asked, which may not provide a comprehensive understanding of the
research topic.
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6. Results

In this chapter the results of the interviews are presented, complemented with observation and
documentation data. As the analysis was done in the Resources-Rationales-Relations (3Rs) Framework,
hence the results are presented in three subsections aligning with these three categories, each providing an
answer to one of the research questions.

Fig. 2 presents a comprehensive overview of the results, demonstrating the first and second order concepts
that evolve into the Resources, Rationales, and Relations. The first order concepts emerged from transcribed
and coded interviews, which were then placed under subheadings that evolved into the second order
concepts. The process was repeated and reworked until all codes and concepts were placed into
subcategories where they best fit. The subcategories were then organized into one of the 3Rs depending on
their content and relevance. The process was reworked until no further additions were noted and all first
and second order concepts were placed in the most relevant 3Rs.

The second order concepts in the framework are closely related to each other within concepts in the same
category and with other categories. Water was a central aspect that stood out in all the 3Rs — in Resources
as availability and accessibility of water; in Rationales as government doing water rationing; and in
Relations as the Nairobi River Commission launch event. Furthermore, from the three sustainability pillars,
the social aspect stood out amongst others as a strong emphasis was on sustainable livelihood creation,
building social capital and bringing people together. Although the ecological aspect was mentioned, it was
considered less of a focus of the urban farming projects than the social side of it. The economic aspect was
brought out solely as a challenge in Resources as financial difficulties regarding farming activities and in
Rationales as low employment rate in the informal settlements. Conflicting views were identified on two
topics, one being gender roles and another the view on policymakers and extension services, which will be
discussed more in detail in the coming chapters.

1* order concepts 2" order concepts

o Availability of water due to droughts

o Accessibility of water in resource-scarce
environments due to unequal distribution of

= Availability &
accessibility of

/

water
resources
o Climate smart agriculture - hydroponics — Innovative
o Innovative technologies are good exposure. technologies Resources
o Farming on riparian land — Insecure land
o Threat of losing farming land tenure

o Financial difficulties to buy seedlings, tools. =) exbense
o High initial capital of the hydroponic system penses

~—
>
o Expensive to purchase nutrients. Capital & /

o Cr.eate self-employment. . — Sustainable
o Give back to the community. livelihood
o Influence youth’s food and lifestyle choices creation
o Teach kids about farming growing food.
o Awareness creation through covid lockdown _
o (Re)connecting urban dwellers with nature. | =) i Rationales
: : o Values &
o Attitude problem towards farming activities. culture
o Imaginers of modernity where urban farming
does not fit.
o Government doing water rationing. Political /
o Law that promotes urban farming (instead of | =
enforcement

prohibiting).
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o Creating a community of urban farmers Building social

o Building community bonds and bringing —> capital &
people together cohesion \

o Top-down knowledge transfer

o Peer learning between farmers = Knowledge,

o Unequal access to information power & gender | >

o Gender-based inequalities

o Hold governments accountable and pressure Relations
implementation of the policies. — The role of NGOs

o Changing role of the NGOs and civil society |—

o Interest in scale to demonstrate success

o Conflicting view on the extension officers

o Legislation and implementation of policy Governance /

o Nairobi River Commission launch in the = arrangements 7
Korogocho slum

Fig. 2. Data structure of the first and second order concepts

Table 5. presents quotes from the respondents on the topic of each second order concept. The table is
included to offer supporting data and provide validity to the formed concepts and how they are organized
in Fig. 2. The table further adds who said it (urban farmer/NGO representative/policy). These quotes were
chosen based on their relevance and applicability. First, all the relevant quotes were added to the table, from
which a selection was made what to keep in the table to represent the second order concept, others were

added to the text. From very similar sayings the one with the best wording was chosen.

Table 5. Data supporting interpretation of first and second order concepts of Fig. 2.

2" order concepts

Respondent’s quote

Resources

Availability &
accessibility of
water

Innovative solutions

Insecure land tenure

“It has really affected, especially on water, because there has been a lot of droughts, and this has
really affected the farming, because it becomes expensive to buy water, which is also very
expensive to use that on, on farming as a, as an input. So, climate change is also very destructive
when they are flooding.” (NGO)

“Maybe an issue of water will still be an issue for the slums, but even them they still harvest rain
water. In fact, | think those are the people who harvest rainwater because those informal settlements
have no plans.” (policy)

“In innovation has played a major role since it has transformed the agriculture that was currently
viewed. as for us, we run a fully automated system so you can see and it is completely off grid so
you can, so you can see what innovation has done to us. It is reduced on the labour capital that we
have to invest on.” (farmer)

“T think innovation will be the leading factor for about coming to work. [...] So, we need a lot of
technological advancement so that we can utilize the small spaces that we have and ensure that we
are maximizing on production, but unit area.” (farmer)

“Innovation has a bigger role in terms of efficiency, because the resources are becoming scarce
each and every day, so, and other resources are becoming exhausted, so we really need innovation
to be able to, to spur that, to make us be efficient, resource efficient, and adapt to the challenging
times that are ahead, so innovation will be, will be key in, in this.” (NGO)

“Challenge is mostly lack of space and land to do the farming, so that one is a very big challenge
because many people, population is growing, their preference to build houses for staying shelter
over agriculture is too high. So, the challenge has been shrinking land size and that is why many
people are resorting to farm along the riparian reserve where still the land has not been encroached
in some areas.” (NGO)

“What threat is facing us is that we are on the riparian land. So, there's the more and more notice
that we should be vacating from that side it's quite posing some challenge, but for now everything
is quite okay until that day.” (farmer)

18



2" order concepts

Respondent’s quote

Capital & expenses

“Another challenge has been on the nutrients and the fertilizer which has been expensive and also
very hard to access [...] and this is a very big hindrance in practicing of the farm.” (NGO)

“So, like in hydroponics there are some equipment where not everyone can access because some
are expensive.” (farmer)

Rationales

Sustainable
livelihood creation

Values & culture

Political
enforcement

“The great impact that I would foresee is the change in livelihood. Since I believe this is a way that
would ensure that we are creating employment for the upcoming youths as they would be getting
trained on the hydroponics, on the sustainable food systems, they will be employed, they would
have sustainable income. And this would rather have an impact on the food and the lifestyle that
they would be engaging in.” (farmer)

“We have mentor the other youths and train them on how they can start their own project like this.
And we guide them. So right now, in Korogocho we have like four community green spaces.”
(farmer)

“The idea of food production should be changed from being perceived as a poor man’s job.” (NGO)

“The government has to do a lot of awareness creation, especially amongst the middle class. There
is a group of people would have just decided that because they have bachelor's degrees [...] food
production is no longer their business. And that has to be demystified.” (NGO)

“We were just like, I'm not going to waste my time, turning up the kales and spinach when | have
the new Netflix series to watch. [...] So, there is an attitude problem to it that has to be addressed.”
(NGO)

“Many communities realize they won't be able to feed themselves. And during COVID this led to
a lot of resurgence of urban farming projects, small households, people starting balcony projects.
And | think that was an eye opener and that is the future, and we will do it now in terms of the
design of buildings, planning of urban systems should incorporate agriculture or urban farming
since it is enshrined in the policy, in the law.” (NGO)

“The main challenge has been water, access to water. That has been a main challenge cutting across
one, because as a country, we are going through the drought season. So, the amount of water
accessible is limited, and even the government is rationing water, and so that also makes buying
water expensive.” (NGO)

“Before the county government came into place there was a law that was prohibiting any form of
farming within the Nairobi metropolitan. Now they changed that. They changed the act and came
up with the Nairobi urban farming promotion policy. So, they are promoting rather than prohibiting
now.” (NGO)

Relations

Building social
capital & cohesion

Knowledge, power
& gender

“It's about creating a community of urban farmers. So, exchange of knowledge and also working
within community organized groups as well as institutions learning institutions.” (farmer)

“It (urban farming — author’s note) has created some social capital, because these people have been
able to come together towards a given goal.” (policy)

“It (urban farming — author’s note) has helped is more on the young people get to work together
and interact. So, there is a lot of participation from the community members who are involved, and
they are able to learn and become like trainers.” (NGO)

“And then it (referring to the hydroponic system — author’s note) is very technical. So, it's like not
everyone can do, or you need to undergo a lot of trainings on reading your pH rating, the electrical
conductivity. So, it is very technical and maybe might not suit just anyone.” (farmer)

“There is lack of knowledge, technical knowledge of how to do (farming - author’s note).” (NGO)

“T just believe if we had more extensional officers to disseminate knowledge and information to
these grassroot farmers. | believe they would, since the information is the only limiting fact. since
you see, even though we have the internet coverage, most of these farmers do, don't they believe
in having a hands-on experience.” (farmer)
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2" order concepts Respondent’s quote

The role of NGOs “One key role we see the NGOs is to help also in the implementation of the policies that have
& civil society already been put by the government.” (NGO)

“The role of NGOs would be to lead in the research, to be in research and innovation of new
technology. That would be something that NGOs can do very well and to document, to continue to
do so that it's easy for people to access. (NGO)

“They also feel that NGOs are kind of pressured by the donors to have this large scale, and so
they're kind of also having this external pressure from where they get their funding.” (NGO)

“Even the government want to, after seeing the, our project hydroponic system, the county
Governance government of Nairobi really wanted to partner with us to, to set up some hydroponics in the, in
arrangements the public schools.” (farmer)

“Another role is on provision of extension service support. So this is currently there are very few
and they don't have the right resources.” (NGO)

“Another support the farmer is giving is having us, the extension officers. So the fact that there is
an obvious for an accession officer means that the government is supporting.” (policy)

6.1. Resources

The study found that urban farming grassroots initiatives mobilize a variety of resources such as water,
innovative technologies, land, and capital to start and continue farming practices. Each of these topics is
listed below as results of the interviews and observations as well as triangulating the data with external
resources to add reliability to the findings.

Water

Water was identified as a crucial resource in urban farming grassroots initiatives. Two main themes that
came up from the data analysis were the availability of water due to droughts, which are worsened by climate
change, and the accessibility of water in resource-scarce environments due to unequal distribution of
resources.

The findings show that water availability is limited in these resource-scarce environments due to a long
drought which is enhanced by climate change. Kenya was experiencing the worst drought of the last 40
years, which had serious effects on agriculture and food security. An NGO respondent mentioned:

“And especially now, if you have observed, Kenya is going through a very dry season. This is the
worst, drought in 40 years and food security is actually high on threats.”

European Investment Bank’s Climate Survey found that climate change is already affecting 97 per cent of
Kenyan respondents’ everyday life (EIB, 2022). Furthermore, a press release from International Rescue
Committee stated that a “Severe drought is projected to leave about 5.4 million people in Kenya without
adequate access to food and water between March and June 2023” (IRC, 2023). The Famine Early Warning
Systems Network report on drought sequence stated that such a long drought sequence is rare, where the
last similar one was nearly 40 years ago during 1983-84 (FEWS NET, 2021). Additionally, the change in
average annual mean temperature of Kenya is demonstrated in Fig. 3.
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The average annual mean temperature of Kenya for 1901 to 2021
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Fig. 3. The average annual mean temperature of Kenya for 1901 to 2021. Based on the data from: Climate Change
Knowledge Bank (2021).

The long drought season has heavily affected urban farmers and their farming activities as the agriculture
sector is hit the most. Climate change impacts were acknowledged on all levels, that it is real and the farmers
are feeling it. During drought season it becomes expensive to buy water, as an NGO respondent pointed out:

“The main challenge has been access to water because as a country, we are going through the drought
season. So, the amount of water accessible is limited, and even the government is rationing water
and that makes buying water expensive.”

Additionally, the Nairobi City County Food System Strategy (2022, p.10) stated that the city is water-
deficient not just for human consumption but also for agriculture, where the water demand is 720 000 litres
per day whereas the supply is 580 000 litres per day. Nairobi’s water originates from catchments and
reservoirs in other counties, which is used for domestic and industrial purposes but is unavailable or
inaccessible for food production (Nairobi City County Food System Strategy, 2022, p.10)

A farmer also expressed concern over the lack of access to water due to the drought season, with a slight
frustration in her voice:

“You know, currently we have actually experienced a long drought. And as | said, early in my
community, there's no water. So, us, depending on the rain, we were doomed. And lack of as in lack
of water, drought, oh my god...”

Another farmer pointed out that “When the earth suffers, I suffer.”

Additional negative climate change impacts that were mentioned included flooding, as they are destructive
to plants, structures, irrigation, and greenhouses. Furthermore, a concern was raised by an NGO respondent
that higher temperatures might bring diseases. Negative climate change impacts in urban farming can relate
to climate justice, as it affects disproportionately the vulnerable populations and marginalized communities
who are the least responsible for the root causes of climate change.

The second aspect of water in resource-scarce environments involves access to water as water is unequally
distributed due to structural injustices. As the river is contaminated, and the informal settlement areas do
not have piped water in the buildings, which means all water is bought in jerrycans. An NGO respondent
explains:

“[...] they buy water in 20-liter jerrycan. So, for 20 litres for a household, that's not enough and, that
water needs to be used for everything - cooking, drinking, showering, everything. So, to water your
garden becomes a challenge.”

Additionally, water has been privatised, which prevents certain groups from accessing it. In one
informal settlement area where there are water cartels who cut pipes, direct the waters to their homes, and
then sell it to the community. A farmer explains more in detail:

“Like water is the main challenge in everything that we do. Because of cartels. We have water cartels
who, who cut pipes, direct the waters to their homes, where they end up selling them to the
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community. [...] We don't have water due to water cartels. It's not that we don't have water, but water
cartels have made it so hard for the community to receive water.”

A conflicting view was identified, where the policy level acknowledged that the issue of water will still be
an issue for the residents living in the informal settlement areas. One can argue that this might be due to
structural injustices, where systematically certain groups of people are disadvantaged. It is built into the
structure of society, social institutions, and practice, making these issues difficult to change.

Innovative Technologies

Another identified resource that urban farming grassroots initiatives imply is innovative technologies. Three
main themes came up, including implementing climate-smart agriculture, such as hydroponics, ambition to
expand impact as using innovative technologies gives farmers good exposure.

In general, throughout all levels, the respondents agreed that innovation has transformed the agriculture
sector and has played a major role in urban farming grassroots initiatives. As resources are becoming scarce
and exhausted innovation will be key.

An innovative space-intensive climate-smart agriculture system to maximize space that all farmers had
adopted was the hydroponic system. The policy respondent elaborates on the importance of innovation:

“In fact, there's a lot of innovation because of space people are going higher; because of water and
because of soil people are doing soilless agriculture. They're doing hydroponics. And they're
converting almost anything small. So, there's a lot of innovation. There's a lot of creativity.”

The hydroponic system was seen as a solution for both soil, space, and water challenges, as it does not
require soil, does not use a lot of space and the same water is circulating in the system. Multiple positive
aspects of the hydroponic system were pointed out, such as maximizing space, providing more yields, and
having a shorter maturity time as compared to conventional farming. The issues of pests and diseases are
minimalized as well as spending less on pesticides and herbicides. Furthermore, the reduced workload was
mentioned by almost all farmers, where an automated system and no weeding enable them to focus on other
things. The hydroponic system in two of the farms are illustrated in Fig. 4.

Fig. 4. Horizontal (left) and vertical (right) hydroponic system in two of the case study farms. Source: author.

Furthermore, technical shortcomings might come up, for example, the hydroponic system requires
electricity whereas power outages and irregular electricity disrupt the system and have a negative impact on
providing nutrients to the plants. Besides electricity other aspects that innovative farming techniques require
are a structure around it, for example, for hydroponics it is important to have a greenhouse due to external
environmental conditions such as heavy rains that might otherwise affect the system.
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When adopting climate-smart agriculture, renewable energy sources can be added to the system, which
makes the system off-grid. Two of the farmers had installed solar panels, which made them self-sufficient
and more resilient to negative climate change impacts. A farmer expands:

“Innovation has played a major role since it has transformed the agriculture that was currently
viewed. As for us, we run a fully automated system and it is completely off-grid so you can see what
innovation has done to us.”

However, solar panels require some upfront investment and funding capital, not making it accessible for
most low-income area farmers to adopt without external funding.

On a wider perspective, climate-smart innovative technologies such as the hydroponic system give more
coverage to the farmers on larger scales. It was mentioned that having a hydroponic system is good exposure
for them to demonstrate this type of farming practices on wider platforms. This empowers the farmers and
gives them high ambitions to transform the way urban farming in informal settlements is viewed. A farmer
explains:

“In five years, I see [...] as a leading team to give the government the ideas on how to do innovation,
like transforming the neglected green spaces; on how the river are being cleaned; on how we can set
up the technology of hydroponics on urban farming. We seem more like [...] will be leading team to
give the government the directions.”

Furthermore, having the hydroponic system allows farmers to do things differently from other groups and
farmers to set an example for others. A farmer explains:

“We are doing [...] different things which the other groups are doing. Cause we want to be the role
model for the other groups. So right now, when the other groups are introducing the urban farming,
we don't do what they are doing right now. We go to another higher level of hydroponics where we
don't use the soil.”

Insecure Land Tenure

Another resource that urban farming grassroots initiatives in resource-scarce environments mobilize
includes insecure land tenure. More specifically, farming on riparian land has posed insecurity and worries
of losing the farming land. Furthermore, tensions over land ownership were also identified.

Informal settlement areas have limited space, as population growth has put pressure on land to provide
shelter and build houses over farming practices. The lack of land has made many people farm along the
riparian reserve. The Kenyan law (The National Environmental Management and Coordination Act 2015)
define that riparian land is at a minimum of six meters and up to a maximum width of 30 metres on either
side of a riverbank from the highest watermark (NEMA, 2009). Kenyan Constitution’s Article 62 states that
all rivers, lakes, and all land between high and low water marks as public lands (Constitution of Kenya,
2010) hence, should not be allocated to anyone. Therefore, farming on riparian land poses a threat to the
farmers and they expressed concern about losing their farming land. A farmer explains:

“What threat is facing us is that we are on the riparian land. So, there's the more and more notice that
we should be vacating from that side it's quite posing some challenge, but for now everything is quite
okay until that day.”

Additionally, land ownership has also posed some tensions to some farmers who farm on private property,
one farmer sharing his situation:

“This is my uncle's land. And it's just a plot. And very soon it'll be constructed, something will be
built here [...]. Up to now I'm still here. | don't know up to when because it might even be tomorrow
my uncle decides to do some construction and then | just have to leave. That's a threat to me. [...] So,
I'm worried.”

The farmer shared another story regarding insecure land tenure and accessing farming land:

“The space was much bigger as you can see [...] | used to do cultivation on this space [...] then I went
to school to study more about urban farming. When | came back, | found that the space was sold. So,
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the owner decided to do some construction so that to concrete his space. Someone else bought, so
right now | have this portion and I'm trying to maximize it. That's why | started hydroponic system.”

Another farmer added that as they farm on private property no conflicts have arisen, however, raising issues
of the corrupted land tenure system and explaining why they set up their farm on private property:

“There is also this issue of land, the land tenure system is quite corrupt, and we have to now to focus
on what we have to work with. So, it's some personal land whereby we have set up the system. And
considering this challenge of land, we opted to resort to this household now. So, it's on the
household's ground, that's a private property.”

Political factors such as low goodwill and corruption were also mentioned in Nairobi City County Food
System Strategy (2022) as one of the factors of low growth of local food production in the city. The County
Integrated Development Plan 2023-2027 has also set a goal to improve good governance from a baseline
of 20 per cent to 60 per cent by developing and implementing the corruption eradication policy to enhance
accountability in the County (CIDP, 2023)

Capital and Expenses

The final resource, which urban farming grassroots initiatives mobilizes includes the economic aspect of i,
such as various expenses to purchase farming tools and seeds to further expand. Also, concerns over the
high expenses of nutrients and fertilizers have made farmers use composting and produce organically.
Furthermore, initial capital to set up the hydroponic system is expensive, which can put limitations on who
can access innovative technologies such as the hydroponic system.

As came out from the data collection, farmers experience financial difficulties, such as challenges to buy
seedlings and tools, because of the high prices, which limit them to further expand. This was also stated in
the CIDP (2023) that the high cost of farm inputs and lack of start-up capital constrains urban farming in
vulnerable populations. A farmer their financial struggles:

“The difficulties is sometimes you don't have finance to keep the farming growing very well. Cause
on to grow up to have a farm, you need to have a finance to buy some seedlings and also to buy some
tools. So, let's say like finance is the big challenge.”

Fertilizers and pesticides are a high expense for farmers. For example, the price of fertilizer increased by a
margin of around 50 per cent in retail price from April, when the cost of a 50 kg bag of DAP fertiliser was
2500 Shillings to 5000 Shillings by the end of the year (Ngotho, 2021). Therefore, all farmers have
established composting techniques to improve soil health and not rely on fertilizers and pesticides. A farmer
explains how their group adds compost:

“And sometimes we go to the Korogocho market, and we take them banana leaves. So instead of the
because they used to dump them directly into the river. And we noticed that the banana leaves when
are being composted, they're really good manure for the plants. And also, to plant the trees with
them.”

Another farmer has set the composting up as a side business, producing more of the soil that is needed for
the farm, and therefore selling the surplus to the community. Apart from the hydroponic system, farms that
also do conventional farming in the form of sack gardening for example, use manure to compost, making
the crops organic. A farmer expands:

“There's a guy who have cows in this plot (points to the nearby plot — author’s note). So, we take the
cows waste [...], we use them as a compost manure. We don't use like chemicals. Our vegetables are
purely organic.”

As for the hydroponic system, it was brought out that the initial capital to set up the system is expensive for
small-scale farmers as it requires technical knowledge and skilled labour therefore it is needed to pay for
someone to set up the system. As a farmer emphasized:

“Initial capital, extremely high, very, very expensive to set up a hydroponic system.”
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6.2. Rationales

The rationales represent the reasons why they argue being involved in urban farming grassroots initiatives.
The main triggers identified why they start or work with urban farming include primarily social rationales,
such as sustainable livelihood creation. Additionally, other identified reasons included cultural rationales
such as values and paradigms and political rationales, such as political enforcement.

Sustainable Livelihood Creation

The social rationale behind urban farming grassroots initiatives involves creating a sustainable livelihood,
which refers to the ability of individuals, households, and communities to generate income in a way that
meets their basic needs and improves their well-being, while also preserving the natural resources on which
they depend. More specifically, the themes that came up from the data analysis of urban farming grassroots
initiatives include employment creation, giving back to the community, influencing youth’s food and
lifestyle choices as well as teaching kids about food production.

A general theme that came across all levels was that being involved in urban farming grassroots initiatives
provides self-employment. As Nairobi has a high unemployment rate, especially the youth group between
the age of 15 to 29 (CIDP, 2023). The average unemployment rate in Nairobi is 14.7 per cent, with the
unemployment rate of females being 18.9 per cent and males 11.5 per cent (CIDP, 2017). Another way how
grassroots urban farming practices contribute to sustainable livelihood creation is it being economically
feasible as it reduces costs of living since less money must be spent on food and can be spent elsewhere. An
NGO representative expands:

“Generally, the most important thing is to, first of all, reduce the bleeding from the family bank, how
much is going out. If you can harvest your onions and spare ten shillings that you would have spent
elsewhere, maybe you can use that to spend on a pen or to buy a book or something like that. So,
there are little things that are not accounted for in big economic terms, | think for me, are the most
important always.”

When urban farming is set up as a business where surplus is being generated and sold on the market, it is a
source of income and makes farmers economically empowered as the respondents shared. However, what
also came out from the interviews was that when the farmers have not secured the market, it leads to a lot
of loss in terms of post-harvest. Wastage is created as plants don't get to reach the market at the right time
or the farmers do not have long-term agreements on where to supply their produce. An NGO respondent
explains:

“Normally many farmers start by putting on their plants before they look for the right market, so they
end up, the crops are ready in the farm, and they have not secured the market and this leads to a lot
of loss in terms of post-harvest and many farmers don't realize the right profit margin because of
getting late into the market or hardly even securing market once the plants are ready.”

Another way of creating sustainable livelihood within the informal settlement communities was through
giving back to the community. Many examples were given, one being donating vegetables to the most
vulnerable families, a farmer explains:

“When the covid struck Kenya last three years, we were having so many vegetables and we tend to
sell them to the market so we can sustain ourselves. But unfortunately, people in the community, the
kids were suffering. There was no food. So sometimes we identified the most vulnerable families
who are really in need of the support. And we were just donating the vegetables to them. And
sometimes we were doing the feeding program for the kids, cause they, the families really suffered a
lot during the covid time.”

Furthermore, the example from the women CBO, when they started it was very difficult for the girls to
understand what they were doing, people in the community did not understand what it means to be ina CBO
and what it means to be in a group of young women who are talking progressive things. However, through
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political education, they were able to mobilize and now they have 30 committed young girls and women
involved. She elaborated:

“And to be honest, I can say that our impact to the community is clearly seen. If you come right now,
it's different from when you, when you would have come in the past. Because right now we are
visible, and people see what these young girls and women are doing.”

Another example of giving back to the community is by creating green spaces (Fig. 5) where people can
come and spend their free time. The farmer from a youth group explains how they started, what was the
initial response from the community and what is the situation now and how it has positively impacted the
community’s livelihood:

“When we were starting, some of the community members think that we want to grab the land so we
can sell. Cause we were in crime by the time we were trying to convince them that we want to reclaim
this place. But after seeing the transformation by the youth who were in crime, the community give
us the second chance and the police give us the second chance [...]. So right now the community are
really cooperating after seeing the importance of this area. And they're really happy to be coming
here.”

. ‘-
3 -

Fig. 5. Transformation of a dumpsite into a green space in the Korogocho informal settlement area. Source: author

An overarching theme that came across in the interviews was a strong sense of community unity. A lot of
emphasis was on the community rather than a self-centred worldview and individualistic mindset. For
example, a farmer’s response to the question about plans and where he sees their urban farm in five years.
He did not mention anything about getting wealthy and leaving the informal settlement area and moving to
a better environment to do farming practices. Instead, his vision for the future was:

“l don't want to serve myself only, I'm also thinking of the community. So, I'm thinking of the
community since the corporate social investment aspect of it. So, we believe in working with the
community and giving back to the community. So, | believe if we have some scalability, I'll be able
to train youths who would rather results to crime.”

Another farmer elaborates on the same topic:

“Don't forget where you're coming from. That's the thing, that's the slogan in this life, I'm coming
from the community. | would like the best to happen to this community.”

Another way of creating sustainable livelihoods and the reason why farmers are engaged in urban farming
grassroots initiatives is the ability to influence youth’s food and lifestyle choices. This is mainly done by
getting them involved in urban farming whereby they normally would be unemployed or result in criminal
activities. A farmer perceived that the crime rate has dropped significantly after urban farming and
community park were established in their community. Looking into the statistics, it is difficult to say if the
perceived decline is statistically significant, due to limited data on crime rate figures in the informal
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settlement areas. However, examining national statistics, in general, in the whole of Nairobi County, stealing
has gone down from 55 per cent in 2016 to 53 per cent in 2020 and robbery has declined from 58 per cent
in 2016 to 36 per cent in 2020 (NCRC, n.d.). A study made in 2019 focusing on the crime rates in Korogocho
informal settlement (the same informal settlement as the farmer) demonstrated that the most common form
of crime was stealing at 39 per cent followed by mugging at 23 per cent (Murefu et al., 2019). Compared to
the Nairobi County statistics, one could argue that it has declined, however, due to insufficient data on the
specific informal settlement, it is difficult to say if has declined from 2017 when the green area was
established. A farmer elaborates:

“The great impact that I would foresee is the change in livelihood. Since | believe this is a way that
would ensure that we are creating employment for the upcoming youths as they would be getting
trained on the hydroponics, on the sustainable food systems, they will be employed, they would have
sustainable income. And this would rather have an impact on the food and the lifestyle that they
would be engaging in.”

Additionally, urban farming enables to teach kids farming skills and in general the process of growing food.
Many farmers collaborate with local schools and organize site visits to their plots for kids to see the process
of growing food. Now agriculture has been re-introduced to the primary and secondary school curriculum,
the government has also employed agriculture teachers.

Values and Culture

Another reason why the farmers argue being involved in grassroots urban farming practises involves cultural
rationale. More specifically, values and paradigms that trigger farmers to set up farms in urban areas include
awareness creation through the covid lockdown, as well as (re)connecting urban dwellers with nature.
However, there is also an attitude problem towards farming activities which hinders it, along with the
imaginers of modernity where urban farming does not fit.

The global health crisis of covid 19 pandemic led to a lot of resurgence of urban farming projects as food
security was under threat. Various respondents stated that the covid made people appreciate urban farming
more, as food security was under threat. Nairobi has a high import rate with a low percentage of food
produced locally. The policy respondent expanded:

“It has actually grown; people have embraced urban farming and it has grown. And especially after
the Covid. Covid actually made people think out of the box. Cause we had issues. Nairobi depends
on, we only produce 20 per cent, so, most of the 80 per cent of the food we have is from outside.”

Nairobi City’s local food production contributes 1-18 per cent of its needs (Table 6), while the rest comes
from other counties and countries (Nairobi City County Food System Strategy, 2022).

Table 6. Local production of selected foods. Adopted from Nairobi City County Food System Strategy
(2022, p. 7).

Food commodity % produced locally
Kales 1.5%

Spinach 1%

Banana 2%

Avocado 2%

Mango 1%

Herbs and spices 10%

Eggs 18%

Cowpeas 1%

Aquaculture fish 3.5%

Covid 19 was an eye-opener, as many small household-level kitchen gardens, urban farming and balcony
projects were started at that time (without donor funding) to be less dependent on the market. Mainstream
markets have a lot of pressure to deliver, the challenge is to meet the high demand when the supply is low.
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The more pressure there is on a few suppliers and a few producers, the more unstable markets become. An
NGO respondent elaborated:

“If we have another pandemic like the corona, I think we get more and more people appreciating
urban farming. Because during the pandemic times, there are so many gardens that were set up
without any donor funding, without any policy incentives. People just realize you know what? You
need to have your own vegetables so that when the markets are closed and the supply is not coming
you have a steady supply.”

The County Integrated Development Plan also stated that towards post-Covid 19 recoveries, “the sector
together with stakeholders constructed 400 multi storey gardens for families in 3 informal settlements of
Korogocho, Mukuru and Kibra” (CIDP, 2023, p.25)

Another aspect of urban farming is that it (re)connects urban dwellers to nature and food production. An
NGO respondent comments:

“For me, the most important thing is connecting the urban dwellers with the nature, food production
and food systems. Because when you wake up in the morning and you water your five kale plants, it
tells you something - that there is a system and process that feeds you.”

The policy representative explained that having fruit trees in the school areas makes kids more connected
to nature:

“And then another thing we work with schools. So when it comes to growing trees, we try to grow
fruit trees for food security, especially in schools because of the compound is secured. [...] We have
what we call 'adopt a tree approach' so that when it's given to a school, the children are able to adopt
and take care of it.”

As discussed in the Rationales (more specifically in the sustainable livelihood creation) chapter, agriculture
was reintroduced into the curriculum, so the younger generation would grow up with a different attitude
towards agriculture and see it as something admirable and cultural.

Another aspect involves a negative attitude toward agriculture, especially concerning the youth. This
phenomenon is not restricted to Nairobi youth but occurs generally all over the world. Agriculture is not
normally the career of choice for youth, yet this is the age group with the necessary energy required for
many agricultural enterprises. (Nairobi City County Food System Strategy, 2022)

Another relational aspect that is considered is how people relate to urban farming and nature and how urban
farming challenges norms, values, and taboos. There is an attitude problem, especially among the middle
and high classes of society, seeing farming and food production as a “poor man’s job”. This has created a
lack of interest for people to know where their food comes from and how it is produced, which can be seen
in general through a low number of people interested in visiting the farms as one farmer pointed out. An
NGO respondent explains the negative attitude towards farming practices:

“Even those with the space and with the resources are not doing it. Why? Because they think they
are a part of the society who is getting this much money, working with this big foundation. So why
bother doing this stupid thing, mixing soil with manure. And that is the attitude that is there.”

Moreover, urban farming is not considered an important activity by people in spaces of power. This links
to the imaginers of modernity in policymaking where urban farming does not fit. As an NGO respondent
pointed out, that people have to see that the leaders are leading - it is very difficult for people to start to
change their mindset if they don't see the leaders also changing. Policymakers have a lot of followers, so
they have the platform to push the movement, encourage people and do awareness creation for people to
change the way they view food production. An NGO respondent expands:

“I might want to push the movement, but | don't have the muscle to do that but if the President
actually sets up a kitchen garden at state house in Nairobi, you know, and every weekend he is still
doing some reading in the kitchen garden. | mean, that is our whole message to the country. And |
don't know why he's not doing that. [...] So it is very difficult for people to start to change their
mindset if they don't see in the leaders also changing that.”
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Political Enforcement

Political rationales that enforce urban farming projects that were identified include governance
arrangements, primarily that the government does water rationing, and the law that promotes urban farming
instead of prohibiting it.

In Nairobi, there was no specific law that prohibited urban agriculture. However, prior to the introduction
of the Urban and Peri-urban Agriculture and Livestock Policy 2010, there were no clear guidelines or
regulations to govern urban agriculture in the city, and as a result, it was often viewed as illegal or
unauthorized. The Urban and Peri-urban Agriculture and Livestock Policy 2010 introduced a legal and
institutional framework to support the development of urban agriculture in Nairobi and other cities in Kenya.
The policy recognized the importance of urban agriculture in enhancing food security, creating employment
opportunities, and promoting environmental sustainability, and sought to promote sustainable urban
agriculture practices that were environmentally friendly and contributed to food security.

Since the introduction of the Urban and Peri-urban Agriculture and Livestock Policy 2010, there have been
various initiatives and programs aimed at promoting urban agriculture in Nairobi, including the
establishment of demonstration farms, training and technical assistance for urban farmers, and the
development of linkages between urban farmers and markets. The policy has also encouraged the adoption
of new technologies and innovations in urban agriculture, such as hydroponics and vertical farming. Overall,
the Urban and Peri-urban Agriculture and Livestock Policy 2010 represented a major shift in policy towards
urban agriculture in Nairobi, from a previously unregulated and often illegal activity to one that is now
recognized and supported by the government.

6.3. Relations

Urban farming creates relations (and poses conflicts) on various levels. The study found several interactions
and connections that grassroots initiatives urban farmers relate to. Three main categories involve relations
between farmers, organizational intermediaries, and mainstream institutions. Furthermore, the connections
to knowledge transfer, power conflicts and gender roles are covered. Each of these topics is listed below as
results of the interviews and observations as well as triangulating the data with external resources to add
reliability to the findings.

Building Social Capital & Cohesion

Under social capital and cohesion, three main themes came up, first creating a community of grassroots
initiative urban farmers by bonding capital (between peers) as well as bridging capital (between different
groups). Secondly, building community bonds and bringing people together.

Urban farming grassroots initiatives build community bonds by bringing people together and bonding
capital. An example of through which this is manifested is social media groups where such as Whatsapp
groups for urban farmers to share information and exchange ideas. An NGO respondent expands:

“Building a network, communities of practice. Now we have village level or community level
Whatsapp groups that you can easily share information and share this one demo plot somewhere.”

Cohesiveness is being created through forming groups and doing farming practises by bridging capital as
people from different backgrounds come together. Policy respondent explains:

“People from different localities, from maybe different dynamics or tribes, different regions of
Kenya, they come together, they form a group. So, we are looking at cohesiveness because these are
people of different backgrounds. They're completely different.”

However, tribalism is still present in urban communities, creating social disparity and conflicts. Tribal hate
has been widespread in Kenya, the two main conflicting tribes, Kikuyu and Luo, have had conflicts over
land since independence (Institute for Strategic Dialogue, 2023). After the establishment of a multi-party
system in 1991, successive Kenyan governments have strategically used tribal hate to their advantage by
gaining support through their tribal identity, hence strengthening their position and power (Institute for
Strategic Dialogue, 2023).
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Another positive example of people collaborating involves sharing. For example, farmers gather in the
evening after work in Korogocho park to discuss ideas and challenges, just to connect with people with the
interest. In Fig. 6 are three different grassroots initiative farmers and an NGO coordinator who has close
collaboration with them, have gathered to talk about their recent developments and concerns.

Fig. 6. Different grassroots initiative farmers gathering. Source: author

However, it needs to be addressed that not everyone is socially included and involved. It was mentioned
that there is a language barrier that exists as people who only speak the tribe language are in threat of being
left out. From the interviews, it was mentioned by one respondent, so it might be context dependent and for
this area only and cannot be generalized however for this case the farmer explains:

“We have a project of hydroponics [...] but now when you go trying to explain to the old people and
join them to practice [...] So when you try, most of them [...] speak mother tongue and you know me,
I'm just a young girl, I don't know mother tongue. Sometimes she'll meet a different tribe. They only
speak their tribe language. So trying to explain to them the benefits, you guys won't get each other
like it won't be clearly explained.”

Furthermore, not everyone in the community appreciates the work that the farmers are doing. For example,
in one of the farms they experienced theft of crops and vandalism on the water tank of the hydroponic
system. The farmer explained:

“There was a time, we have a challenges of some guys come in to destroy our own garden because
they have that jealousy. They steal the vegetables. And there was a time they come and destroy our
10,000 liters water tank. Which really affected our business. So when they come, they destroy, they
vandalized the tank, which was really hard for us.”

Knowledge Transfer, Power Conflicts & Gender Roles

One way how knowledge has been transferred to the farmers is through trainings. For example, a farmer
mentioned that knowledge of organic farming and composting has come from trainings that some NGOs
have provided.

“We do some trainings. Cause there's some organization who are coming to train us on how
we can compost.”

Limitations of providing one-time trainings include insufficient financial support. Furthermore, it requires
ongoing reinforcement to fully integrate new knowledge and skills into their farming practices. Therefore,
a need to offer a continuous program and mentorship was identified. An NGO respondent elaborates:

“Mostly it's to see how they can be supported over a continuous kind of program, not just training,
and then being left. And continuously, a mentorship kind of support is needed where they are
incubated, they are supported.”

A household-level kitchen garden female farmer expands her situation:
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“We just got the training and everything else is up to us now. [...] No outside support, the organisation
only provided the training.”

An identified reasoning behind it lies in poorly budgeted follow-ups. One-time trainings can be expensive
and time-consuming and may not provide a good return on investment if they do not result in tangible
improvements. An NGO respondent explains:

“Yeah the training is more of like a one-off training with the follow-up is also not well budgeted for
s0 also the depth of the training is still sometimes for the people at the grassroots is not very in-depth
but at a bit county level is it's done very well. So the one mostly at the sub-counties where there is a
bit of a challenge.”

An NGO working with this added that they have tried to encourage women in household-level kitchen
gardens who have gotten their training to train three other women within their community to encourage
more people to adopt the practice to make the community more self-sufficient in terms of food security and
not rely on outside forces.

An additional way of how knowledge is being transferred includes peer learning, where knowledge and
experience are shared. A farmer elaborated on this type of collaborative learning:

“I can teach many of my friends who also have passion, they come to me and we do it together, even
if they come once a week or once a month, but definitely when they come they get out of here with
knowledge and they appreciate a lot.”

Another example of how knowledge is being shared in peer learning is through networks of movements,
bringing people together from different informal settlements. A farmer explains:

“We also work with different organizations like the ecological movement. It's a movement with
different farmers from different informal settlements. And most of them, there are people there who
are well educated about things to do with urban farming, things to do with trees, as in people who
are well educated with the environment. So we invite them, they talk to our community members.”

Having a hydroponic system is very technical and requires skilled labour, which means to have the system,
there is a need to undergo trainings and get educated in the field. A farmer elaborates:

“And then it (referring to the hydroponic system — author’s note) is very technical. So it's like not
everyone can do, or you need to undergo a lot of trainings on reading your pH rating, the electrical
conductivity. So, it is very technical and maybe might not suit just anyone.”

Furthermore, the challenge of accessing quality education in low-income areas imposes barriers to being
part of innovative agricultural practices such as hydroponics. A farmer elaborates:

“Most of the people are not that literate to use the upcoming machines that we are currently using
during urban farming. So actually that's always the main challenge. People are not well educated.
People are not well equipped with the information on how to use the things you're going to use in
urban farming.”

This leads to power relations, where there is unequal access to information as the information is there but
can anyone who wants to engage access it. Unequal access to information affects those who belong to
marginalized or disadvantaged groups, leading to various negative consequences such as limited
opportunities, reduced decision-making power, and decreased participation in social, economic, and
political processes. Two main barriers were identified, a digital divide, where no internet access limits
participation in for example online trainings or workshops, and the second being a language barrier such as
not speaking English (elaborated under social cohesion).

Furthermore, providing top-down knowledge transfer is a way to effectively disseminate information about
best practices for urban farming quickly and efficiently, however, it might lack the consideration of the local
context. Therefore, peer learning and sharing information and knowledge through mentoring other farmers
and those who want to engage is another option. A farmer shares his most memorable moment throughout
his farming career, which was all about mentoring others and empowering them:
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“When I visit these groups and see that they're thriving from the training that we give them and the
support in terms of capital to kickstart their own enterprises. So we provided a lot of mentorship and
right now the groups are doing well, and they have their own agribusiness initiatives running.”

Gender Roles

Another relational aspect includes gender roles in urban farming. In rural areas, women dominate in farming
activities, whereas in urban informal settlements in the context of small-scale farmers who are engaged in
innovative, climate-smart agriculture practices it is the opposite and male-dominated. Women in informal
settlement areas are more involved in household kitchen gardens. An NGO respondent who is working with
this stated that they have had a high uptake on women in kitchen gardening and now men are also more
interested in that, she added.

Some farmers pointed out that women are caught up in household roles and therefore prefer either other
professions or to do farming in their household as it saves time. Furthermore, it was mentioned that women
are not able to participate in group activities as they have other responsibilities. Whereas a women-led CBO
activist shared her view explaining:

“First of all, men saying that is because they just want to put us in the kitchen. They want us to be
women. To me, | am always very much against that because a woman is not supposed to be told that
your work is to sit with the baby, your work is to clean, or your work is to wash.”

The social and cultural expectations and norms that are placed on women are reinforced through various
sources such as socialization, education, and media representation. Feminist groups such as the one
interviewed aim to break down gender barriers and promote inclusion and diversity in urban farming. The
female CBO respondent commented:

“It is not that we, women, don't want to do urban farming. It's just that even the men try and make it
seem like it is their thing. And that's what we are trying to fight. It's not a man thing, it's a community
as in anybody can do it. And that's what people don't understand.”

However, not all the respondents saw a gender barrier to urban farming, for example, the policy respondent
said that everybody is included and that there is a gender balance, especially among young people both boys
and girls participate. A farmer had the same opinion stating that there is no gender disparity when it comes
to urban farming, both men and women are engaged. However, he added that the pattern of producing food
in the context of urban areas is rather a question of age than gender.

Nonetheless, gender-based inequalities and discrimination might impose tensions among group members
when decisions are made. The feminine CBO explained how they were before part of another CBO,
patriarchy and male dominance created conflicts as women were excluded from positions of power. She
expands:

“So, our network started back in 2020. What happened? [...] it was a CBO, a different name from
Njiru Feminist Network. But we had clashes with the men. The issue of patriarchy, you know, the
men wanted to lead us even without us saying a single thing. Like it was, it's either you follow, or
you leave. So, we decided to leave because the issue of patriarch, | can't tolerate.”

She further elaborated on how it was to start a feminist group in the informal settlement:

“And it was not easy at first because most of us, our organization was shaken. So, most of us left,
some of us remained, but we held on, [...] I had like three or four other young women who stood with
the fenimism network. So we pushed, we pushed, we tried mobilizing girls, we tried explaining to
them what we are doing. And it took like, I don't know, four months for us to reach a membership of
almost 30 young girls and women.”

The Role of NGOs and Civil Society

Another relation who urban farmers interact with are NGOs, activists, civil society, and social movements.
Various roles and tasks were seen where these actors interact and collaborate with urban farmers and their
practices. The key role of NGOs was mentioned to be to hold the government accountable but also help in
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the implementation of the policies that have already been made. For example, setting up structures of
accountability and transparency for all the funding within the government and even within the NGO sector.

Additional aspects that were mentioned on the role of NGOs include creating awareness, which comes on
multiple levels, provide resources and education to adopt clean practices that guarantee food safety in the
community as well as to voice and organize themselves. Additional roles of NGOs include helping facilitate
stakeholder engagement and consultation so that duplication of effort is reduced, and everyone is working
together towards a common goal. Building a network around and encourage the community to interact was
also added.

It was also brought up that the NGO space is changing, that they come in and build on something that is
already there, whereas the ownership belongs to the grassroots initiative. An NGO respondent explains:

“And now NGOs are coming with cameras later, maybe take a photo and say we're, that is doing 1,
2, 3. But that group already had the initiative. [...] They have already started. And that ownership is
very key. So that whatever resources you are adding, you know, you are adding to a momentum that
is already built. [...] And I think that is the trend that I'm seeing this time happening. [...] | think it's
a more sustainable way of investing because at least people start to put the civil money in
themselves.”

A conflicting view that came out involves NGOs focusing too much on the scale as one NGO representative
argues, is not the right measure for success, he explains:

“For example, like rural farming activities. There's a lot of concentration there. And in as much as
NGOs are not interested in coffee, but they are also increasingly interested in scale. You know, they
want to show the donors that we have supported 5000 farmers to produce 20,000 kilograms each.
But you see, that is not the measure of success. | mean, even if you supported, you know, 100
households to set up kitchen gardens with the knowledge, with the trainings and all that, you know,
that is still an impact.”

Adding that the reasoning behind it can be found in the fact that NGOs are pressured by the donors to have
this large scale, and so they have external pressure from where they get their funding. As an example,
another NGO talked exactly about scale, in the context of empowering women, however, still demonstrate
the level of success through quantities they have reached.

“T would say what we are encouraging is empowering the women and we have seen a very high
uptake. We did [...] activity, the target was 2,500 women, but we surpassed that by 4.8 per cent of
only women, and the uptake was 96 per cent.”

While this accomplishment needs recognition, reaching so many women, on the contrary, a female who got
the training from them mentioned that they face some difficulties managing the crops, and they do not get
any support to find solutions to these problems that have arisen. She explains:

“Sometimes we face a lot of troubles because of water, we have shortage of water, we also have
domestic animals who destroy our plants.”

Governance Arrangements

A degree of tension arose when the question of policy and government roles was asked. First, from the data
collection, it can be concluded that there is a general mistrust towards the government and their image.
There were conflicting opinions among the farmers and NGOs regarding the current government that started
office in 2022 but also the previous administration and their contribution to urban farming practices. The
critique towards the previous government included operating in a silo without engaging enough with NGOs
working on the ground and youth groups who are engaged in urban farming. A farmer expands:

“The policymakers, they need to, so to make these policies, they need to, to cooperate with the local
organization like community-based organization or the youth groups. Cause normally the people who
are doing this kind of jobs are the youth in informal settlements. And the policymakers, they only do
the policy. They only do the policies when they are in bigger offices and bigger salaries. So my idea
is to them to cooperate other youth groups like CBO. So the policy to be introduced for all people
because we are the same.”
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Furthermore, a farmer commented the previous government and their system as “messed up”, whereas in
an NGO respondent opinion, they had a very solid program for urban farming with a lot of emphasis on
urban farming in the strategic and development plans.

The current government was criticized for a lot of talk with yet little action. However, some farmers
expressed hope towards the new government claiming that the policymakers finally start to see the potential
of urban farming and grassroots initiatives. The County Integrated Development Plan (CIDP) for Nairobi
City County, which is a comprehensive framework to guide socio-economic development at the county
level, considering long-term development goals, objectives, strategies, and programs as well as Kenya
Vision 2030, the “Big Four” agenda, and the SDGs. The CIDP is a planning document that includes various
stakeholders to participate in the process such as the private sector, civil society organizations, and the
public to identify development priorities and opportunities. A farmer elaborates:

“With the entry of new government, | believe that they are actually focused on empowering the
smallholder farmer. And this is through the social interactions that they have generated. Like when
they were constructing the County Integrated Development Plan, they called upon every stakeholder
and they were quite fascinated by the number of urban farming that is currently undergoing. And we
believe that given the right actions, we would have a positive change in these urban farming and this
would quite fascinate us since we would see that the policymakers have finally seen the approach
that we are doing, and they want to support us.”

However, it was also pointed out that collaboration between different sectors and an inclusive consultation
process has been insufficient.

On the political level legislations and laws are set in place for urban agriculture, the two most relevant ones
for Nairobi that the policy respondent pointed out are the “Urban and Peri-urban Agriculture and Livestock
Policy” established in 2010 and the “Urban and Peri-urban Promotion Act” established in 2015. However,
the lack of policy implementation was an overarching theme that both farmers and NGO representatives
pointed out. More specifically, the policies are not translated into something tangible on the ground, lacking
evidence-based concrete solutions. A farmer explains:

“You can see Kenya has the best policies, but the issue is always on implementation and monitoring
and evaluation of the policies, that's where the problem is now. Evaluation and monitoring of what
they have implemented.”

Furthermore, there is minimal allocation of funding towards the actual inclusive implementation of
initiatives as an NGO representative added:

“We have very good policies, but the challenge has been implementation because there is very little
allocation of budgets to concrete actions on the ground with the communities and women and young
people.”

A conflicting topic evolved around extension officers and their role in providing support to urban farmers.
Agricultural extension officers are present in Nairobi County at the sub-county level, working with farmers
and other stakeholders to promote sustainable agriculture practices, improve productivity, and enhance food
security. They support farmers by providing trainings, organizing field days, and keeping close
communication with the farmers if they need any assistance or support. The policy respondent elaborated:

“Another support the farmer is giving is having us, the extension officers. So, the fact that there is an
obvious for an extension officer means that the government is supporting. And | think that is the
greatest support, cause these farmers are guiding what they're doing.”

However, various shortcomings of the extension services were identified, such as a lack of human and
financial resources to reach all urban farmers. More specifically, a need to increase the number of extension
workers and their capacity as well as increase investments in extension services was pointed out. An NGO
respondent adds:

“And another role government is on coordination of all actors. That is a role the government can play
and another role is on provision of extension service support. So, this is currently there are very few
and they don't have the right resources like vehicles, right training to provide support to our
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communities. So the government can work to increase the number of extension workers and their
capacity is built [...].”

Furthermore, to increase the reach to urban farmers as it is a very small number of farmers whose capacity
is built and that they mostly reach older age and people in peri-urban areas, whereas reaching youth that has
been quite a challenge. Additionally, more is needed to disseminate knowledge and information to grassroots
farmers. Nonetheless, some positive aspects of the extension services were still mentioned such as them
being important for pest control and soil fertility management, an NGO respondent pointed out.

The following two examples demonstrate the interest in urban farming on the policy level, specifically the
hydroponic system both on the city level and national level. The policy respondent gave an example of the
Nairobi City Governor being interested in urban farming practices:

“In fact, that's like our governor is so interested in urban agriculture because he's interested in the
youth and the youth are doing urban agriculture is not just urban agriculture. They are going
hydroponics. So yeah, the last time we talked to the governor, he liked it. In fact during the show, he
really liked the young men of Korogocho. We have a picture with him. So, when you have the head
of county being interested, I think that itself is a plus. Cause it supports them.”

On the national level, the CEO of Kombgreen (the youth group the policy respondent was referring to) said
that the current government has started seeing some good impact on this initiative and that the president
availed the Nairobi River Commission and is coming to launch the event. On the 24" of February 2023,
President William Ruto visited the Korogocho informal settlement, more specifically the Korogocho
People’s Park led by the Kombgreen Solutions CBO to launch the initiative (UN-Habitat, 2023). Fig. 7.
shows an image from the event, where one of the interviewed grassroots initiative urban farmer is
demonstrating the hydroponic system to the President of Kenya.

Fig. 7. Grassroots initiative urban farmer (right) demonstrating the hydroponic system to the President of Kenya (next
to the farmer) during the Nairobi River Commission launch event. Source: Etyang (2023).
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7. Discussion

In this chapter, the results presented in chapter 6 are connected to other studies. To discuss the findings in
contrast to other studies and provide answers to the research gquestions (RQ), the chapter is divided into four
subheadings, relating the first and second order concepts that were identified in the results chapter with
previous research. The first subheading provides an answer to the RQ: How are resources mobilized by
urban farming grassroots initiatives in the resource-scarce environments in which they operate? The second
to the RQ: What are the rationales articulated by grassroots initiatives and the perceived benefits of urban
farming grassroots initiatives in informal settlements? Third to the RQ: Why are relations important in urban
farming grassroots initiatives and how are these relations articulated? The last subheading takes into
consideration the discussion in the previous subheadings and provides an answer to the general RQ: How
do grassroots urban farming initiatives contribute to sustainable transitions in Global South cities’ informal
settlements?

7.1. Mobilized Resources of Urban Farming Grassroots

Initiatives

The findings of this study identified various resources that are mobilized in urban farming grassroots
initiatives in resource-scarce environments to support their practices. First, water was identified as a crucial
resource in urban farming grassroots initiatives, more specifically, the availability of water due to droughts,
that are worsened by climate change, but also the accessibility of water to low-income areas as it is unequally
distributed due to structural injustices. Various connections to the literature can be drawn. First, Lubeck-
Schricker et al. (2023) identified that across literature, the central driver of water inequality is the legal
exclusion of slums, which demotivates governments and private companies to invest in water infrastructure
in these areas due to their high risk of displacement. A study conducted in Nairobi, in Korogocho informal
settlement, concluded that improving water supply in informal settlements requires a direct and active
involvement of the government for infrastructural development and oversight of water-supply actors
(Mudege & Zulu, 2010). Furthermore, as water has been privatised, it prevents certain groups from
accessing it, connecting it to a form of silent enclosure, where the gains to go state, economic, and techno-
modernist powers (Ginn & Ascens, 2018). The infrastructure of Nairobi City is not developed well enough
to meet the rising demand for water, which consequently gives control to water vendors and cartels, who
instead of solving the problem have exacerbated it (Mudege & Zulu, 2010).

Another resource that urban farming grassroots initiatives mobilize involves innovative technologies, more
specifically, the implementation of climate-smart technologies, such as hydroponic system. This was seen
as good exposure for farmers to expand their impact beyond the local community. Literature has also
acknowledged that innovation on the grassroots level provides an alternative to facilitate the transition on a
local level and beyond even with limited resources (Sarkar & Pansera, 2016) as grassroots innovations
develop and spread in quite different ways to conventional innovations (Seyfang & Longhurst, 2013).

The third resource that urban farming grassroots initiatives in resource-scarce environments mobilize, is the
insecurity of land tenure. Farming on riparian land has created a threat to the farmers as they might lose the
farming land at any given moment. Furthermore, tensions of land ownership and the influence of a corrupted
land tenure system were also identified. Literature has acknowledged land tenure problems in various forms.
For example, Mudege & Zulu (2010) stated that complexities in the land tenure system come from the fact
that landlords and residents of the informal settlements lack legal ownership over the land on which their
houses are built. Furthermore, land markets are dominated by corrupt bureaucrats, politicians and their
supporters, and private financiers, which makes land-use regulations often not implemented by planners
(Horn, 2021). Furthermore, a study conducted by Shannon et al. (2021) concluded that in the contemporary
land rights debates, a better understanding is needed to address the diverse claims to urban space, that go
beyond solely slum urbanism. Tornaghi (2017) points out that the most common form of injustice related
to urban food production is the availability of land as legal ownership over the land would enable long-term
land tenures and therefore more investments into infrastructure. However, one could argue that carrying out
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practices on riparian land with the high risk of losing it and no other available space, discourages bottom-
up attempts to grow their food.

Answering the research question of how resources are mobilized by urban farming grassroots initiatives in
the resource-scarce environments in which they operate, the findings demonstrate that resources are
mobilized in various ways. First, water was identified as a crucial resource in urban farming grassroots
initiatives, more specifically, the availability of water due to droughts, that are worsened by climate change,
but also the accessibility of water to low-income areas as water is unequally distributed due to structural
injustices. Secondly, innovative technologies were identified as an important resource in urban farming
grassroots initiatives, more specifically, implementing climate-smart agriculture, such as hydroponics,
which gives farmers good exposure beyond the local context. The third resource that urban farming
grassroots initiatives in resource-scarce environments mobilize is insecure land tenure. Farming on riparian
land has created a threat for farmers as they might lose the farming land at any given time. Lastly, financial
resources that urban farming grassroots initiatives mobilize include capital and expenses.

7.2. Reasons for Being Involved in Urban Farming Grassroots

Initiatives

The study identified three main rationale aspects of urban farming grassroots initiatives—social, cultural, and
political, which are here connected to the findings of other studies. The most outstanding perceived benefit
of being involved in urban farming grassroots initiatives was the creation of sustainable livelihoods, more
specifically creating self-employment and self-sufficiency. Other studies have made similar conclusions,
for example, Olivier (2019) found that in Cape Town urban agriculture promotes sustainable livelihoods.
Furthermore, literature on urban farming has also emphasized the multiple social benefits it provides —
enhancing food security, improving health, building skills and creating jobs (Horst et al., 2017). Galt et al.
(2014) listed similar benefits people get out of urban farming practices, such as well-being, a sense of self-
efficacy, jobs, and wages.

A cultural rationale that made people realize the importance of food production and created awareness
around it was the covid lockdown. Literature has also reflected on how crisis can change people’s attitude
towards something, for example, Barthel et al. (2015) pointed out that during medium severity crisis, global
connectivity between cities and remote food supplies can build the resilience of the vulnerability of cities,
however, sudden disruption of supply chains presents significant risks to the food security of urban areas.
Nairobi City has a high import rate, which made its food system very fragile during the covid 19 pandemic.
Bell and Cerulli (2012) argue that existing urban food systems are unsustainable, as they are dependent on
global agri-food networks and highly depend on food imports.

Reflecting on the high dependency on other counties in Kenya as well as other countries, the Nairobi City
County Food System Strategy (2022) brings out seven factors (Fig. 8) of why there is a low local food
production rate in Nairobi compared to the population growth. Multiple similarities can be seen between
the report and the findings of this study. All factors overlap to some extent, such as negative attitudes
towards urban agriculture, high cost of inputs, and political factors. Nevertheless, in this study, some factors
are solved with innovative technologies such as the hydroponic system, which delimits issues of poor soils,
inadequate water, and land availability as it is more space intensive. The Nairobi City County Food System
Strategy (2022) elaborates further on the negative attitude towards farming activities, stating that it mostly
concerns the youth as agriculture is normally not the admired career choice for the youth. Nonetheless, the
report points out that this is a global phenomenon, therefore not only restricted to youngsters in Nairobi.
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1. Negative attitude towards urban agriculture.

2. Inadequate water for agricultural production.

3. Land unavailability.

4. Poor quality of food production inputs.

5. Poor soils.

6. Political factors such as low goodwill and corruption.
7. High cost of inputs.

8. Un-enabling environment.

9. Poor planning.

10. Weak governmental support.

Fig. 8. Ranked factors causing low growth of local food production. Source: Nairobi City County Food System
Strategy (2022).

Answering the research question on what rationales are articulated by grassroots initiatives of urban farming
practices in informal settlements, the findings identified three main rationale aspects that were further
elaborated on. The main perceived benefit of being involved in urban farming grassroots initiatives involved
creating sustainable livelihoods, especially self-employment and self-sufficiency. From a cultural
perspective, the importance of food production was lifted during covid 19 lockdown as Nairobi has a high
import rate which put food security under serious threat. However, an attitude problem towards farming
activities was identified which hinders its growth. The final rationale includes political enforcement through
water rationing and changing the law from prohibiting urban farming activities to promoting them.

7.3. Interactions and Connections

Relations are important in urban farming grassroots initiatives because they build social capital and create
cohesiveness, they connect different farmers, organizational intermediaries, and mainstream institutions.
Relations are also important because they raise awareness on the issues of gender roles, lack of policy
implementation and unequal access to information.

The first level of interaction that grassroots initiative urban farmers have is with their community and other
farmers around them. This was seen as an important relation as it builds a community of urban farmers by
bonding capital (between peers) as well as bridging capital (between different groups). Grassroots
innovation literature has also found this aspect to be crucial, for example, Apostolopoulou & Kotsila, (2021)
brought out that urban grassroots activism has the potential to counteract segregation by bringing people
together in common spaces enabling their meaningful interaction and the sharing of ideas. In the case of
this study, it unites people from different tribes to work together towards a common cause. Furthermore,
mutual trust between community members is important in the formation of coherent communities (Hossain,
2016). Zapata Campos et al. (2023) found that in grassroots financial innovations trading is rather based on
trust than formal contracts. Urban farming literature has also shown that urban farming practices enhance
civic engagement and social capital (Bell & Cerulli, 2012). A potential threat that St Clair et al. (2020)
found in urban agriculture practices is that limited space and resources in competitive funding environments
result in groups with similar goals and ideologies working against each other rather than cooperating.
However, this has not been identified as an issue in this study as a high degree of bonds and collaboration
has been created amongst the farmers.

The second relational level that was identified as key for urban farming grassroots initiatives to be successful
is collaboration and knowledge transfer with organizational intermediaries, mostly NGOs in the case of this
study. This has also been widely recognised both by literature on grassroots innovation theory and urban
farming. Zapata Campos et al., (2023) found that grassroots financial innovations build up cumulatively
over existing knowledge and practices embedded in the communities. Smith et al. (2017) emphasised that
the ability of grassroots initiatives to form networks and connect with intermediaries is crucial to opening
spaces for further activity. Intermediaries are key to sharing lessons, insight, and knowledge to implement
the innovation in other settings (Hargreaves et al., 2013) and engage in a wider context (A. Smith et al.,
2017). In the case of this study, the Growth4Change movement has played an influential role in expanding
the hydroponic system to different urban farming grassroots initiatives, which has empowered them as well
as increased their visibility on a larger scale.
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The third relation level that urban farming grassroots interact with is the policymakers. The general mistrust
towards the government was expressed both by farmers and NGOs. A possible reason for this phenomenon
is the combination of a top-down approach to policymaking coupled with the limited capacity and
unwillingness of city governments at various levels to effectively implement policies generates low
expectations and reinforces norms of mistrust among farmers as they engage with local authorities (El
Ouardi & Montambeault, 2023). Lack of policy implementation alongside insufficient allocation of
resources to monitor and evaluate the policies, were the strongest critiques towards the policymakers.
Similar conclusions were drawn in research conducted by EI Ouardi & Montambeault, (2023) where the
gardeners showed scepticism toward the law’s lack of implementation. Hou (2020) adds that the
implementation process requires partnership and collaboration among a diverse range of stakeholders with
distinct knowledge, expertise, networks, capacities, and accountability.

In general, the imaginers of modernity where urban farming does not fit as mentioned in the literature review
and results chapters indicate that urban farming is not considered an important activity by people in spaces
of power. For example, Hossain (2016) emphasises that grassroots innovations fail to attract the adequate
attention of policymakers. However, as the results of this study show, it might not be the case for urban
farming grassroots initiatives in informal settlements in Nairobi. Interest in urban farming grassroots
initiatives was shown both on the city level (the governor was interested in the hydroponic system) and
national level (the president’s visit to the informal settlement to launch the Nairobi River Commission).
Nonetheless, it is important to consider that structural injustices constantly challenge the survival of urban
farming grassroots initiatives as well as undermine the efforts of the urban poor to elevate themselves out
of poverty (Williams et al., 2019).

Answering the research question on why relations are important in urban farming grassroots initiatives and
how these are relations articulated, the findings identified that relations are important because they build
social capital and create cohesiveness by bonding capital between peers as well as bridging capital between
different groups. Additionally, another identified relation that is key for urban farming grassroots initiatives
to be successful is collaboration and knowledge transfer with intermediaries. The Growth4Change
movement has played an influential role in expanding the hydroponic system to different urban farming
grassroots initiatives, which has increased their visibility and enabled them to engage with a wider context.
Relations are also important because they raise awareness on the issues of gender roles, lack of policy
implementation and unequal access to information. The third relation that urban farming grassroots engage
with is the policymakers, towards who a general mistrust was expressed, however, seem to be more
interested in urban farming grassroots initiatives in Nairobi.

7.4. Sustainability Transition

Reflecting on the broader research question of how urban farming grassroots initiatives contribute to
sustainable transitions in Global South cities’ informal settlements, conclusions are drawn based on the
results and discussion of the three subquestions. To approach this question comprehensively, a model shown
in Fig. 9 is presented to demonstrate the main concepts identified in urban farming grassroots initiatives in
resource-scarce environments embedded in the different forms of knowledge production and the
connections between them.
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Urban sustainability transition
in Global South's informal settlements

A
Imaginers of Govemancete Vdsessrd
i ’ arrangements —
ety > culture Structural critique
Unequal . e T AN s Aims to lead to wider structural
distribution of = Attitude .- Challenging

resources

problem , gender roles changes.

Bringing people Building } Netwc;}ksand

together . { community’ - jncermd faries Grassroots empowerment
S onds i N
: Aims to transform local situations and
tﬁg"ggﬂf’;ﬁ]}g/ e make grassroots initiatives have more
control over their futures.
Self- | ti . .
sufficiency ohnelogies Grassroots ingenuity

Aims to develop resourceful local
solutions that the markets and state fail
empowerment knowlegde and 4
resources to provide.

Fig. 9. Model demonstrating the main concepts identified in urban farming grassroots initiatives in resource-scarce
environments embedded in the different forms of knowledge production and the relational connections between them.
Urban sustainability transition in Global South’s informal settlements is achieved when all three levels of knowledge
production are considered. Source: author.

The studied urban farming grassroots initiatives are not homogeneous and linear, demonstrating different
ambitions of engagement on these three levels. Some groups see themselves as leading the way and gaining
attention on the political level to implement policies and transform the informal settlements into more urban
green spaces. The feminist group is challenging the norms and values as to how women are seen climate
smart innovative urban farming practices. Some collaborate closely with NGOs to pass the ideas, success
stories, and challenges to other groups to expand the movement, while others are more modest and pass
technical skills and knowledge to the youth in the community to influence their lifestyle choices and provide
income by setting up the hydroponic system for example.

Answering the research question on how grassroots urban farming initiatives contribute to sustainable
transitions in Global South cities’ informal settlements, the study demonstrates their contribution on three
levels that are divided based on knowledge production. On the grassroots ingenuity framing where the
emphasis is on the local level, sustainable livelihood creation and utilising local knowledge were important
concepts that create self-employment and self-sufficiency and make them less dependent on markets and
states. Innovative technologies such as the hydroponic system is seen as a pathway how to create sustainable
livelihoods, which is possible due to utilising local knowledge and resources. On the grassroots
empowerment framing urban farming grassroots initiatives contribute to sustainable transitions through
transforming the local situation by building social capital and community bonds, bringing people together
and giving back to the community. Furthermore, networking and intermediaries play a crucial role in sharing
lessons, insight, and knowledge to implement the innovation in other settings and engage the wider context.
Growth4Change movement has played an influential role in expanding the hydroponic system to different
urban farming grassroots initiatives, which has empowered them and increased their visibility.

Grassroot urban farming initiatives contribute to sustainable transitions in Global South cities’ informal
settlements through the structural framing of knowledge production. The findings of the study identified
concepts such as governance arrangements, that are connected to unequal distribution of resources,
imaginaries of modernity and negative attitude towards farming practices. Furthermore, challenging norms
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and values through how women are seen in climate-smart urban farming practices. Innovative technologies
are the key aspect that cuts through all levels, as the results show that using hydroponic system farming
techniques in resource-scarce informal settlements has raised attention and interest beyond the local context
up to policymakers. Hence, the study concludes that urban sustainability transition in Global South’s
informal settlements is achieved when it cuts through all three levels of knowledge production, in this case,
the climate-smart innovative farming technologies are the key factor alongside close collaboration with
intermediaries. Coming back to the gap in the literature, where power relations between the various actors
involved in urban food production in African cities beyond household and livelihood benefits, this study
has demonstrated the role of intermediaries and policymakers in urban farming grassroots initiatives. The
study showed how low-income communities mobilize resources, network, interact and collaborate with
intermediaries and how interest on a political level has been achieved.
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8. Conclusion

Cities around the world are undergoing rapid urbanization, especially in the Global South, from which a
high percentage live in informal settlements, that lack basic services, are associated with unemployment,
low-income levels, and insecurity. The impacts of climate change, intensive agricultural practices, and a
highly globalised food system pose challenges to food security, particularly to the urban poor due to rising
food and fuel prices. Urban farming can be seen as one of the alternative practices to tackle food insecurity
and urban poverty. In this study urban farming has been examined through a bottom-up approach, hence
adopting grassroots innovation theory, which focuses on creating innovative sustainable development
solutions from the grassroots level, considering the local context, as well as the interests and values of the
communities involved. Grassroot innovation theory has developed an understanding of the challenges of
scaling up innovative practices however, insufficient research has been made in highly deprived areas.

This study added knowledge to urban farming literature by looking in through the grassroots initiative lens,
adopting the 3Rs Framework and the three different forms of knowledge production to analyse urban
farming projects. Even though food and agriculture have been studied in grassroots innovation literature,
urban farming as such, especially in informal settlements, has gained limited attention by researchers, hence
it adds insight to grassroots innovation literature on the specific challenges in these areas. The study aimed
to examine how urban farming grassroots initiatives in Global South cities’ informal settlements contribute
to sustainable and just transitions.

The findings demonstrate that resources are mobilized through various aspects. Water was identified as a
crucial resource in urban farming grassroots initiatives, more specifically, the availability of water due to
droughts, that are worsened due to climate change, but also the accessibility of water to low-income areas
as water is unequally distributed due to structural injustices. Furthermore, innovative technologies were
identified as an important resource in urban farming grassroots initiatives, more specifically, the
implementing climate-smart agriculture, such as hydroponics, and the ambition to expand impact as using
innovative technologies gives farmers good exposure. The third resource is land which urban farming
grassroots initiatives in resource-scarce environments mobilize, more specifically the insecurity of land
tenure. Farming on riparian land has created a threat worries to the farmers as they might lose the farming
land at any given time. The final resource, which urban farming grassroots initiatives mobilizes includes the
economic aspect of it, such as various expenses to purchase farming tools and seeds to further expand. Also,
concerns over the high expenses of nutrients and fertilizers have made farmers use composting and produce
organically. Furthermore, initial capital to set up the hydroponic system is expensive, which can put
limitations on who can access innovative technologies such as the hydroponic system.

Three main rationales were identified that were articulated by grassroots initiatives and the perceived
benefits of urban farming practices in informal settlements—social, cultural, and political. The main
perceived benefit of being involved in urban farming grassroots initiatives is the creation of sustainable
livelihoods, more specifically creating self-employment and self-sufficiency as well as giving back to the
community and influencing youth’s and kids” lifestyle choices. From a cultural perspective, the importance
of food production was lifted during covid lockdown as Nairobi has a high import rate, which made people
more aware of the global food systems and growing their own food. Urban farming practices also
(re)connect urban dwellers with nature. However, an attitude problem towards farming activities was
identified which hinders its expansion to the mainstream, along with the imaginers of modernity where
urban farming does not fit. Politically, a law that is promoting instead of prohibiting urban farming allowed
urban farming practices to develop and grow. However, due to government doing water rationing limits
water access which makes farming difficult for low-income areas.

The results demonstrate that relations are important in urban farming grassroots initiatives because they
build social capital and create cohesiveness, they connect different farmers, organizational intermediaries,
and mainstream institutions. Social capital is built, and cohesiveness is created by bonding capital between
peers as well as bridging capital between different groups. Additionally, another identified relation that is
key for urban farming grassroots initiatives to be successful is collaboration and knowledge transfer with
intermediaries. The Growth4Change movement has played an influential role in expanding the hydroponic
system to different urban farming grassroots initiatives, which has increased their visibility and enabled
them to engage with a wider context. Relations are also important because they raise awareness on the issues
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of gender roles, lack of policy implementation and unequal access to information. The third relation that
urban farming grassroots engage with is the policymakers, towards who a general mistrust was expressed,
however, seem to be more interested in urban farming grassroots initiatives in Nairobi.

Urban farming grassroots initiatives contribute to sustainable transitions in Global South cities’ informal
settlements on three levels based on knowledge production. On the grassroots ingenuity framing sustainable
livelihood creation and utilising local knowledge were important concepts. On the grassroots empowerment
framing urban farming grassroots initiatives contribute to sustainable transitions through building social
capital and community bonds as well as collaborating with intermediaries. On the structural framing of
knowledge production governance arrangements play a vital role, that is connected to unequal distribution
of resources, imaginaries of modernity and negative attitude towards farming practices. The study concludes
that urban sustainability transition in Global South’s informal settlements is achieved when it cuts through
all three levels of knowledge production, in this case, the climate-smart innovative farming technologies are
the key factor in doing that by raising attention and interest beyond the local context up to the political
arena. The study further demonstrated how low-income communities mobilize resources, network, interact
and collaborate with intermediaries and how interest on a political level has been achieved. Reflecting on
the transferability of the findings beyond the case study of urban farming grassroots initiatives local
empowerment as well as peer-learning, knowledge transfer and collaboration with intermediaries are key to
ensure the longevity and success of the bottom-up projects.

However, several topics would require further research. Grassroots innovation literature mostly explores
successful cases, whereas learning from initiatives that fail, would also provide valuable input to understand
the limitations and challenges that urban farming grassroots initiatives face. Furthermore, in grassroots
innovation literature, business models are rarely discussed, which would provide valuable insight to explore
urban farming grassroots initiatives from that perspective. Another topic that would need further
investigation involves regenerative agriculture practices in urban areas as it allows to detach from big
agribusinesses, create self-dependency and increase resilience. For example, connecting urban farming
grassroots initiatives with Robinson and Cole’s (2015) concept of regenerative sustainability which involves
a net-positive approach to sustainability. From an innovative technologies perspective, an aspect that would
require further research involves the nutritional value of the crops that are grown in the hydroponics system
and whether it provides enough nutritional diversity to have a healthy, balanced diet. Azunre et al. (2019)
argue that as vegetables and herbs are the dominant produce in urban farming can only perform
supplementary roles in food security as their calorie content is low.

8.1. Policy Recommendations

Some solutions and recommendations that were offered by the respondents for different groups are listed in
Table 7.

Table 7. Recommendations to different actors based on some solutions offered by the interview
respondents.

Urban Farmers

Water challenges Improve water storage capacity — invest in water tanks to harvest rainwater.

For kitchen gardening — Reuse wastewater from dishes and utensils (if not washed with
chemicals) for watering plants.

Think regeneratively — Regenerative agriculture practices create resilience to drought and
floods and help with climate change mitigation.

Innovative technologies Implement climate-smart agriculture practices:
e Vertical farming which enables to produce space intensively and maximize
production unit space.
e Hydroponic system as it involves soilless agriculture, is space intensive
and the same water is circulating in the system.
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Gender inclusion

Set up baby care centres to enable women to come and participate in group activities.
Take the example of Niju Feminist Group which has established such kind of a system,
the women CBO respondent explains:

e We have one woman staying with all the children of the other group
members while mothers are out carrying out farming practises. By the end
of the day, they will get a small salary from the mothers. However, some
mothers are very vulnerable and are not able to pay, in that case, they need
to take one turn in watching the children in the day-care.

Youth

Self-empowerment and
less dependent on the
government

Do not wait for the government to come and give directions and ideas, but rather
understand that you are the solution, and you are the one who can save the upcoming
generations. CEO of KombGreen message to the youth:

“The youths who are just waiting for the politicians to give them the directions, please
guys don’t rely on the politicians. Get out, be ready to work so we can save Kenya and
save the world and help the government to fight the climate chance by doing so many
things on our own.”

Policymakers

Clear and very specific
policies

Add emphasis on
monitoring and
evaluating what they
have implemented

Make agriculture
admirable to the youth

Collaborations with
partners, with each
partner’s strengths

Increase allocation of funding of agriculture to at least more than 10 per cent of the
national budget, which would motivate farmers and help to set up the necessary
infrastructures to support farmers.

Give farmers tax incentives.

Cooperate with the local organization like community-based organizations and youth
groups.

Set up demo plots and have markets in place.

Make agriculture adverts where youth in urban areas are practising agriculture compared
to seeing only adverts where older people in rural areas are practising it.

Involve many different actors (government, private sector, and civil society), which
enables them to have a bigger impact on the community and creates the capacity to come
up with solutions.

Furthermore, concrete steps are needed, so based on an NGO respondent, a four-step action guide plan is

presented in Fig. 10.

@Mopping

Mapping all the
actors, getting to
know the strength
of each actor to
see how they can
contribute.

Training and
capacity

Doing market
research to be able
to know the kind of
plants to grow and

@ Implementation
Put the actual
demo plots and
markets in place.
pLAN @Br(md and
market
Position as a
business; skills,
capacity,
development.

put in their farms.

Fig. 10. A four step guide with specific action to improve urban farming initiative in Nairobi informal settlement

areas. Source: author.
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11. Appendix 1. Interview Guide

Gender:
Location of the farm:

Background information

My name is Margarita, | am a master student from Sweden and my research is about grassroot initiatives
looking at urban farming and food security. | am very glad that you found the time to contribute to my
research, thank you! The interview will take us around an hour, | will record it if that is fine for you? All
confidentiality will be guaranteed, I will use this only for research purposes and only in this study.

Introduction questions
Q: Can you tell me how did you get involved in urban farming and when?
Q: Why did you want to become a farmer?

Background questions

Q: Can you tell me what types of crops do you grow here?

Q: What type of different technologies are you using here?

Q: Why these technologies? Where do they come from? How have you adapted them?
SQ: what pros and cons you see in the hydroponic system?
SQ: How long you have had the hydroponics?

Q: How was this specific location chosen for farming practises?

Q: Who this property belongs to?

SQ: Have you encountered any conflicts regarding the land rights? / With the landowner?
SQ: Can you give any specific example?

Work distribution
Q: Can you give me a general overview of who is working here, how many people, who does what? And
you have all men/women?
Q: What are the particular tasks of different people? can you give any specific examples?
Q: How is the responsibility divided to ensure an expected outcome? Can you give any specific examples?
Q: How is cultivated crops distributed, is it sold on the market? How much do you keep for own
consumption?

SQ: How are benefits distributed?

Group structure
Q: Can you tell me a bit about how are decisions made? Who is taking decisions? Are they elected?
Collectively?

Thematic questions
Q: What do you like most about being an urban farmer?
Q: Tell me about the most memorable moment in urban farming.
SQ: What in particular did you like about it?
Q: What impact do you think this farm has to the community? / you? / low-income households? / women?
Q: What type of positive aspects it has for the environment / economic / social aspects?

Q: Have you encountered any kind of difficulties during farming here?
SQ: Do you see any solution to this?

Q: Can you think of any other difficulties that you have encountered as an urban farmer?
SQ: Do you see any solution to this?

Q: What kind of financial support do you get from outside? How often? Do you think it is enough?
Q: What are the policymakers doing now to support urban farming practices?
SQ: Do you think they are doing enough?
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SQ: What could they do better?

Broader terms

Q: What do you think could be done better to run urban farming?

Q: What role do you see that innovation has in urban farming?

Q: How would you describe the gender balance in urban farming in informal settlements?

Q: Have you experienced any negative effects of climate change? Do you think it might have some effects
in the future?
Q: How do you see your farm in 5 years? What plans do you have?

Closing

Thank you very much for your time and sharing your thoughts. If there is anything we did not touch upon,
but you would like to share, feel free.
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