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PEER REVIEW

Social Self-Organization and Social-Ecological
Resilience in Food Systems: Lessons from
Smallholder Agriculture in Kenya and
Indigenous Guaraní Communities in Bolivia

Abstract: Food systems face pressures related to global environmental change and agricultural intensification that make
access to productive resources difficult for many actors. Social self-organization is one of the measures taken by actors to
enable them to increase their capacity to mitigate challenges and increase their influence as well as build resilience
against risks. The objectives of this study were to assess the level of social self-organization in food systems, to identify
forms of social self-organization and the motivations behind them, and to analyze the benefits to food systems socialecological resilience. We collected data from various actor groups at different levels of food systems using mixed
methods. Analysis involved six indicators that were scored on a Likert scale. The study observed that smallholders in
Kenya organized in women’s self-help groups, agro-ecological movements, and cooperatives, while in Bolivia the
Guaraní indigenous people organized in movements addressing territorial integrity. Social self-organization was found
to be important in resilience building at a community level and has potential to contribute to more sustainable food
systems. However, more research on the link between social self-organization and policy change across scales would
provide additional interesting insights.
Keywords: Social Self-Organization, Food Systems, Resilience, Kenya, Bolivia

Introduction

H

unger, undernourishment, and malnutrition remain major challenges to sustainable
development in various world regions (FAO et al. 2017). Their drivers have not only
been linked to inadequacies in local and regional food production, but also to problems
in food processing, distribution, and consumption. Apart from inadequacies in the value chain,
food systems also face a myriad of challenges associated with global environmental changes,
socioeconomic pressures, and political shocks that affect food sustainability. Hence, an overview
of food system resilience is necessary for a holistic understanding of these problems and for
identifying solutions.
Food systems can be understood as social–ecological systems encompassing
Interdependent networks of stakeholders (companies, financial institution, and public
and private organizations), localized in a given geographical area (region, state,
multinational region) participating directly or indirectly in the creation of flow of goods
and services geared towards satisfying the food needs of one or more group of
consumers, both locally and outside the area considered. (Rastoin and Ghersi 2010, 19)
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The interaction between social and ecological systems creates positive outcomes such as
food and nutrition security, agro biodiversity, incomes, resilience, and environmental protection.
Sometimes food systems may contribute to negative outcomes including poverty and inequality,
environmental pollution, land degradation, and climate change. A food system approach provides
an opportunity to identify enabling and/or hindering factors along the value chain and a chance to
mitigate them to develop more sustainable future (Sari, Rikkonen, and Kahiluoto 2016).
In addition, food systems can be understood as consisting of sub-systems, including a
political sub-system (institutions and laws, both hard and soft, that affect food production), an
information and services sub-system (access to information, logistical services, research,
extension), an operational sub-system (value chain functioning and activities and a sub-system of
natural resources (soils, water, and energy) (Colonna, Fournie, and Taizard 2013; Esnouf, Russel,
and Bricas 2013; Roberto et al. 2014).
Social-ecological resilience has become an important research subject for food systems due to
their increasing susceptibility to multiple risks from global environmental changes (Ericksen 2008;
Tendall et al. 2015). Resilience measures the amount of change a system can undergo and still
retain its function and structure, the degree to which the system is capable of self-organization, and
its ability to build and increase its capacity for learning and adaptation (Adger 2000; Folke et al.
2011; Cabell and Oelofse 2012; Folke 2016). Resilience studies often ask questions such as:
Resilience to what? What are the threats or risks? Who is affected? How do they adapt to the risks?
(Keck and Sakdapolrak 2013). In Bolivia and Kenya, several food system risks perceived by actors
have already been identified: land degradation, water shortages, climate variability and climate
change, pests and diseases, price fluctuation, excessive use of agrochemicals, loss of
agrobiodiversity, and invasive species especially in rangelands (Jacobi et al. 2019).
Self-organization can be described as a characteristic of a system to change its structure as
systems actors interact with their habitat. It can also be a response to either internal or external
stimuli (Imada 2008). Self-organization can be studied in both ecological and social terms. While
ecological self-regulation, as suggested by Cabell and Oelofse (2012), is important for selforganization and resilience, here we focus on the concept of social self-organization. Social selforganization can be defined as the ability of social entities such as communities, households, and
individuals to come together to articulate issues of common interest (Hejl 1990; Fuchs 2006).
Such groups often have their own reasons and causes and elect their own leaders and set rules of
engagement to help meet intended objectives. Additionally, actors may self-organize at any stage
of value chain-production, distribution, processing, retailing, and even at the point of
consumption since challenges and opportunities may occur at any point within these networks.
Social self-organization is different from social network theory, which views relationships
between individuals or groups in terms of nodes and ties/links, where nodes are the individuals,
also called movers, while ties are the social relations, interactions, and flows between them (Burt
2000).The opportunities and constraints associated with each actor depend on the position within
the network. Unlike social self-organization, social network theory tends to assume that there are
no external social factors/forces beyond the network participants (Carrington, Scott, and Stanley
2005; Wasserman, Jackson, and Rogers 2007). However, we regard groups as complex systems
that do not exist in isolation from influence from outside the community and the food system,
and who, due to the interaction between themselves, have a potential to influence policy (Arrow,
McGrath, and Berdahl 2000)
Social aspects of resilience concern social entities such as individuals, households, and
communities, and their abilities to tolerate, cope with, and adjust to environmental and social
changes (Keck and Sakdapolrak 2013). At the household level, resilience depends on household
income, access to food and assets such as livestock and land, institutions and entitlements,
knowledge, and information (Dhraief et al. 2019). To be resilient, vulnerable groups require
safety nets such as cash transfers, food assistance, and employment-based programs. Access to
basic services, such as water and health care, is a necessity for all. Household adaptive capacity
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is influenced by the stability of all these factors over time (Resilience Alliance 2010; Elrick-Barr
et al. 2014). There are two types of social resilience: capacity of communities to anticipate
change, reduce vulnerabilities, and facilitate adaptation, and the capacity of a social–ecological
system to sustain preferred modes of economic activity (Kofinas 2003; Kofinas and Stuart 2009;
Davidson 2010). While it is important to build individual and/or household capacities for
resilience, collective action exemplified in social self-organization is essential in enabling
communities to determine their future together.
Social self-organization between and among food system actors has been identified as
important for dealing with challenges facing social-ecological systems (Folke et al. 2002; Walker
et al. 2004; Nkhata, Breen, and Freimund 2008), in particular for pulling together individual
capacities to address challenges beyond the capacity of individual actors. Actors self-organize to
address several challenges including high cost of farm inputs, fear of losing their land through
encroachment by multinationals, extreme climatic events (Rigolot et al. 2017), and health related
challenges associated with malnutrition and food safety, limited access to markets, risk of food
shortages, food inaccessibility due to high prices, land degradation, water shortages, and
conflicts. These challenges also create opportunities for food system actors to innovate and create
more resilient futures (Ericksen et al. 2010).
There are other benefits associated with actors coming together, including cost minimization
and benefit maximization (Wood and Gray 1991), and improved governance (Imperial 2004)
Social self-organization in food systems refers in this study to strategies that the actors (e.g.,
producers, distributors, processing actors, retailers, and consumers) adopt in order to form
groups, and the degree to which such groups can direct their own actions and outcomes to
strengthen social aspects of resilience (Speranza, Urs, and Rist 2014). Social self-organization
may allow, for example, for exchange of ideas and resources that may contribute to changes in
behavior with positive outcomes that make food systems more resilient. However, empirical
evidence of social self-organization in the context of food systems as a component of socialecological resilience is still scarce. The objectives of this study are to assess the level of social
self-organization in food systems in Kenya and Bolivia, to identify forms of social selforganization and the motivation behind them, and to analyze the benefits to food systems’ socialecological resilience.

Materials and Methods
Study Sites and Food Systems Characterization
We conducted parallel studies in Kenya and Bolivia using the same indicators in both contexts
(see Cabell and Oelofse 2012). We used a typology of different food systems provided by
Colonna, Fournie, and Taizard (2013). For the purpose of this article, we compare social selforganization in a local food system comprising of smallholders in Kenya, and an indigenous food
system of the Guaraní people in Bolivia (Table 1).
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Table 1: Characteristics of Food Systems in Kenya and Bolivia

Food System

Land Use

Rainfall

Soils

22

Characteristics

The food system under
investigation comprises of
smallholder farmers and local
markets based on maize, beans,
and potatoes. Most food
products grown are consumed at
household level with very
limited surplus sold at local
markets. Middlemen play
critical role in linking farmers to
markets and processing stage of
value chain. The main staple
food is made from maize with a
per capita consumption of 98 kg
per annum The food system is
influenced by large-scale wheat
production and agro-industrial
food system based on
horticulture.
Main crops grown include wheat,
maize, beans, potatoes, and
vegetables. Maize occupies 51%
of the total planted area.
Livestock is mainly integrated
with crops among smallholders
while in the much drier lowlands it
is the main source of livelihood
Bimodal rainfall patterns with long
rains occurring in March to May
and short in October and
November. Annual rainfall is 400
mm and 750 mm though higher
totals are observed on the areas
bordering the slopes of Mt. Kenya
and the Aberdare Ranges.
Main soils in Laikipia part of the
study are loams, sand, and clay.
Black cotton soils common in
lowlands while dark reddishbrown to red friable soils and
rocky soils are mainly found on
the hillsides while the lower slopes
of Meru County have Nitisols,
Cambisols, and Andosols

Bolivia
Bolivia is a net importer of staple
food (wheat and rice), and normally
self-sufficient in maize. This study
focuses on the indigenous food
system of the Guaraní people who
inhabit the Chaco region, and whose
most important staple food comes
from maize. Families also cultivate
beans, cassava, fruits, and a range of
other subsistence crops, and keep
chicken, ducks, goats and cows.
Most food products grown are
consumed at household level with
very limited surplus sold at local
markets. Middlemen play a role as
food sellers in Guaraní villages as
much of their food is exogenous.
The food system is characterized by
communal land titles, and highly
influenced by the surrounding and
expanding agro-industrial food
system, and crude oil and gas
extraction.
Local production and consumption
based on different corn varieties
and Milpa systems (combinations
of corn, beans, and squash);
cassava, sweet potato, peanuts,
vegetables, and fruits, often in
mixed cropping systems and/or
agroforestry in home gardens.
Annual precipitation is 700–1400
mm concentrated in one rainy
season of 5–6 months with highest
rainfalls from January to March.
The agricultural cycle in the Chaco
region is concentrated during the
rainy season.
Soils in the plains of the Chaco
region are normally neutral to
alkaline Inceptisols, Alfisols,
Entisols, and Vertisols. Suitability
for agricultural use is very low in
most parts. Large parts of the
Chaco region are used for extensive
cattle rearing.
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Population

Characteristics
Kenya
Bolivia
Population density in study area
The total population of the
ranges between 42 persons per
Municipality of Cabezas was
square kilometer in in drier
28,000 in 2015, with 50% under 19
lowlands while near slopes of Mt.
years old. Population density in the
Kenya the population is much
Cabezas municipality is 1.53
higher in Meru (Government of
persons per square kilometer.
Kenya (GOK) 2009). The majority
Guaranís in the Chaco region are
(80%) are Christians while the rest
divided into Catholics and
are Muslims. The communities are
protestants (known as “cristianos,”
mainly migrants from neighboring
members of Pentecostal churches),
Counties of Nyeri, Kirinyaga, and
and sometimes also politically
Murang’a
divided.

The Northwest Mount Kenya region is drained by Ewaso Ngiro River within Laikipia and
Meru Counties (Figure 1). The area is located between 0020’N and 0040’S and 36040’ and
37040’E. The climate conditions depend on the proximity to Mount Kenya, where rainfall
drastically reduces with increasing distance from the mountain, thus contributing to a wide range
of agro-ecological zones. The rainfall is highly variable and ranges between 400 and 2500 mm
per annum, and it is bimodal with longer rains between March and May, and shorter rains
between October and December (Lanari, Liniger, and Kiteme 2016; Peter et al. 2018). The
different rainfall patterns and agro-ecological zones have contributed to diverse agricultural
activities including beef ranching, horticulture, dairying, and large-scale wheat and barley
production, in addition to smallholder agriculture, that forms the focus of our investigation.
The study area in Bolivia lies in the lowlands of the Santa Cruz department, whose capital
city, Santa Cruz de la Sierra, is located at 17°48′ S and 63°11′ W. Annual precipitation is about
1400 mm concentrated in one rainy season with a peak in December–February. The agricultural
cycle is concentrated in the rainy season. Livestock rearing (cows and goats), including dairying,
complements agricultural activities. However, population density is only 1.53 persons per square
kilometer. Large-scale soybean and sesame farming surrounds smaller communal land of
indigenous Guaraní communities. The food system of the Guaraní peoples can, for instance, be
found in the Municipality of Cabezas (Figure 1), while also being influenced by other, for
instance, agro-industrial and agro-ecological food systems.
The two food systems show differences as well as similarities: the main food crops are maize,
beans, vegetables, and tubers (cassava for Guaraní, and potatoes for smallholders in Kenya).
Furthermore the farmers practice mixed farming where crops are integrated with livestock. Another
common aspect is that the households are marginalized in terms of access to government services
(extension, development projects, subsidies etc.). Finally, most of the food produced is consumed at
a household level and any surplus is sold to the local market. The two food systems differ in terms
of farm sizes: smallholders in Kenya had less than 2 ha of family-owned land as compared to
around 8,000 ha of Guaraní communal land in the Municipality of Cabezas, used by around 400
families in eleven communities through individual, usufruct land rights.
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Source: Compiled by the Authors from GoK 2009; Meru County Integrated Development Plan 2013,
Laikipia County Integrated Development Plan 2013, Autonomous Municipal Government of Cabezas 2016

Figure 1: Study Area in Kenya and Bolivia
Source: CETRAD 2017

Indicators for Social Self-Organization
Self-organization is one important pillar of social-ecological resilience besides buffer capacity
and the capacity for learning and adaptation (Carpenter et al. 2001). Social self-organization
allows for re-organization after a shock and for re-establishing system functions. Following
Cabell and Oelofse (2012) and Speranza, Urs, and Rist (2014), we identified the following
indicators to assess social self–organization (Table 2): 1) whether the actors belonged to any
group whose activities are related to food system activities; 2) trust relationships (e.g., whether or
not different food system actors connected via value chains trust each other, and whether or not
they find trust important, how trust is built, and with whom; 3) if the food system provides a
Livable Income referring to whether or not monthly wages or incomes from food system
activities were above minimum wages; 4) connectivity within the food system referring to the
quantity and quality of connections (e.g., if they create dependency or not, and if there is
competition or cooperation); 5) decentralization and independence, meaning, for example,
reliance on local resources, short economy cycles, direct trade relations. This indicator refers
originally to “interdependence,” but here we apply it to determine a degree of self-sufficiency,
and address “interdependence” in the connectivity of food system components); and 6) the level
of local production and consumption, either on-farm or within the community.
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Table 2: Indicators for Social Self-Organization
0

All inputs are
Decentralization and external;
Independence
markets
external

Appropriately
connected

Local consumption
of production

Livable Income

Interest Groups

1
Most inputs
and
knowledge
are external;
market is
external;
however,
some local
loops such as
reproduction
of seeds can
be identified.

Rating Criteria
2

Inputs and
markets are
partly external
and partly local

Connection
and
cooperation
between some
but not all food
system stage
and/or food
systems. Low
bargaining
power of most
food system
actors.

3

4

Only parts of
the inputs (e.g.
some seeds or
some
specialized
No external
knowledge)
inputs or
comes from
markets
non-local
sources,
markets are
mainly local.

All food
system stages
and/or food
Indication of
systems are
connection or
No
connected, but
cooperation or
connections,
not all
cooperation and bargaining
cooperate with
power
bargaining
each other,
between food
power
and not all
system stages
have a high
bargaining
power
Up to 25%
50–75% of
25–50% of
of food
food
No food is
food produced
produced is
produced is
consumed
is consumed
consumed
consumed
locally
locally
locally
locally
Food system
System
activities do
activities
System
System activities create a
not create a
activities
create a Livable livable wage
livable wage
create a
Income at more at all value
(above
livable wage
than one value
minimum
chain stages
at one value
chain stage;
wage) at any
for directly
chain stage
of the value
involved
chain stages.
actors
No interest
Very few
More than one
Various
group identified interest
interest group in interest groups
in none of the groups only in more than two
covering more
than two food
food system
one or two
food system
system stages
stages and at
food system
stages, not
none of the
stages and
restricted to the from local to
local to global restricted to
local or only one international
scales.
scales.
the local level scale.

All food
system stages
and/or food
systems are
connected, and
have similar
bargaining
power

75–100% of
food produced
is consumed
locally
System
activities
create a
Livable
Income at all
value chain
stages for
Various
interest groups
in all food
system stages
covering all
scales from
local to global.
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Indicator

Trust Relationships

0

1

No indication
of trust
among actors
of the
different food
system stages
along the
value chain.

Very few
and low
indications
of trust
among food
system
actors of
different
food system
stages.

Rating Criteria
2
Some
connections
that are
characterized
by trust
relationships
between
different food
system stages,
e.g. between
extension
services and
production,
consumer and
producer, or
between
enterprises

3

4

There is a high
level of
relationships
that are built
on trust
between more
than two food
system stages.

Trust
relationships
connecting all
food system
stages

Data Collection Methods
In Kenya, data were collected from twenty-five randomly sampled smallholders using a semistructured questionnaire. The small sample was attributed to a large number of researchers in the
project that were studying the same population on different topics hence effort was made to
minimize fatigue among the respondents. Our aim was to find out how many farmers belonged to
groups in a random sample and then follow up those who had membership to groups with more
questions. The questionnaires were administered to household heads or in their absence a senior
member by two trained research assistants. A research assistant from one of the communities
where we collected data helped to translate the questions verbally into the Kikuyu and Meru
languages, which are widely spoken by the communities in Laikipia and Meru Counties.
Additionally, one focus group discussion was conducted with a women’s group (with a senior
researcher as key facilitator helped by two research assistants from the community). Key
informant interviews provided information on social self-organizations related to food systems
such as Common Interest Groups (CIGs), cooperatives, Community Forest Association (CFAs),
and Water Resource Users Associations (WRUAs). More information on social self-organization
and its link to resilience building came from five retailers/middlemen; three wholesalers (who
market products from smallholders in the study area); five restaurants (that prepare traditional
foods); fourteen organizations that deal with resilience building and risk mitigation (NGOs); a
nutritional health expert; representatives of the national and county governments of Laikipia and
Meru; relevant ministries; programs such as Agriculture Sector Development Support Program
(ASDSP); and research organizations such as Kenya Agriculture and Livestock Research
Organisation (KALRO).
In Bolivia, we interviewed six representatives from local organizations working with, or
knowledgeable of, the Guaraní food system (National Agriculture and Forestry Innovation
Institute (INIAF), Probioma, Fundacion Tierra, Center for Peasantry Research and Promotion
(CIPCA), Pastoral Social Caritas, and the Guaraní People’s Assembly). We did not use
questionnaires; our major focus was rather on participatory research methods with longer
research stays (in the frame of one doctoral and two master’s theses) to get to know local families
and their food and production habits. The third author conducted doctoral research on indigenous
food system of the Guaraní in the municipality of Cabezas and the authors also conducted several
(shorter) research stays as well as workshops on topics that the communities identified as crucial
to their food system (e.g., biological control of pests and diseases on crops). Translators were not
26
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involved. The topics of how the actors of this food system organized and the respective
indicators were deepened in five participatory workshops and participant observation in four
assemblies with the local food system actors in the municipality of Cabezas, in the two villages
of Yatirenda and La Ripiera. The participants in the workshops were Guaraní families (most
participants were women), food vendors, agricultural advisors, and decision-makers.

In order to understand forms, motivations, and benefits of self-organization in food systems, first,
we assessed membership in interest groups, including levels of cooperation between food system
actors, and the aspect of trust and transparency among food system actors. Secondly, we
analyzed a) the forms of social self-organization and associated benefits; b) interaction between
different food systems, e.g., in terms of specific strategies and bargaining power of different
actors; c) local consumption of food products; and d) if the food system provides a Livable
Income. The data were subjected to content analysis using the program Atlas.ti (version 7.5.2)
and coded according to the indicators of social self-organization and processed in Excel sheets.
The results for the indicators were rated and compared in a joint workshop by the team on a
Likert scale ranging from 0 to 4. A Likert scale is an ordinal rating scale used to measure
attitudes, opinions, and perceptions about specific topics. The scale can be measured in terms of
agreement (strongly agree to strongly disagree), value (none, low, moderate, high), or frequency
(never to very frequently). In this study we used values to rate the level of social selforganization as: non-existent (0); low (1) if activities take place at only one food system stage,
and are restricted to one level; medium (2) if few activities cut across at least two food system
stages and different levels; high (3) several activities at different stages and levels; and very
high/ideal (4) if all food system stages are involved, and if the activities are diverse and crossscale. “Livable income” was rated according to its relation to the official minimum wage (which
represented “low,” i.e., 1). The total number of scores for each aspect of social self-organization
e.g. trust were added and a mean score calculated which was then rounded to nearest whole
number to improve on the clarity of the final assessment.

Results and Discussion
Social Self-Organization in Smallholder Agriculture and Indigenous Food System
The results show that 48 percent of the smallholders in Kenya belonged to groups related to food
systems. These groups had diverse interests, ranging from ecological, economic and social.
Motivation behind social self-organization mentioned by respondents included increased welfare,
access to credit, and the desire to acquire new knowledge and access to markets. Several groups
existed that met different challenges such as ecological problems related to forest and water
management, and welfare, like self-help groups dominated by women but whose agendas also
included resilience building.
The situation in Bolivia was different from the case study in Kenya. The indigenous food
system had, on the one hand, social groups within the villages such as women’s groups. On the
other hand, they were integrated into regionally active organizations beyond the local communities
linking production and consumption levels, and based mainly on territorial integrity and access to
income from natural resources exploited from their lands. There were two predominant
organizational forms: the Capitanías, groups of Guaraní communities in territories based on a
legally recognized local governance system, and the overarching organizations Guaraní People’s
Assembly (APG; Asamblea del Pueblo Guaraní in Spanish) that advocated for land rights as a basis
for food production, villages, and income generation for Guaraní communities.
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In Kenya, smallholders self-organized to meet diverse needs. The groups focused on welfare,
table banking,2 and security. Some examples of groups include WRUAs, CFAs, and cooperatives
especially for milk producers, CIGs and nyumba kumi (“ten houses”—an initiative promoted by
government to enhance security based on people knowing who their neighbors are). WRUAs
were by far the most common forms of social self-organization due to the need to get access to
water—a contested resource in the region under study. The Kenyan constitution of 2010 elevated
water and food to a human rights issue: Section 43 (1) d states that “every person has a right to
clean and safe water in adequate quantities” while Article 43 establishes Kenyans’ right “to be
free from hunger and have adequate food of acceptable quality.” The Bolivian constitution has
also elevated right to food as a human right issue.
The water regulations in Kenya provides for the formation of WRUAs, i.e., local
institutional bodies set up by water users to enable communities to participate in co-management
of water resources. Although participatory natural resources management is provided for in the
legal frameworks, Community Based Organizations (CBOs) and other civil society groups had to
lobby for many years for changes in legislation to allow for communities to access various rights
in over natural resources such as water, forests and wildlife. One CFA representative confirmed
that they were initially a CBO and it took them nine years of negotiation with the government
(2002–2010) to eventually be allowed to cultivate in the forest. It is also important to note that
most of the CFAs began as CBOs that expanded their activities to demand user rights over
forests. In Kenya we observed high heterogeneity among the membership of smallholders and
large-scale horticulture producers who also depended on the same surface water for irrigation
(Peter et al. 2018; Lanari et al. 2018). WRUAs not only manage the water resources but also
form community water projects that help the communities to access water (Mutea, Rist, and
Jacobi 2020). However, a large proportion of smallholders are frequently excluded due to
inability to pay monthly fees, while permits to abstract water are readily provided to large-scale
producers (Ulrich 2014; Lanari 2014; Lanari, Liniger, and Kiteme 2016).
In contrast, in Bolivia most of the forms of social self-organization were related to land and
family issues. The Guaraní people organized themselves around land issues in the APG, an
international organization (the Guaraní people live also in Brazil, Argentina, Uruguay, and
Paraguay). Locally, they are organized in Capitanías which have recently gained importance
locally due to increased organization around conflictive exploitation of crude oil and gas on
Guaraní communal lands. On the other hand, the Guaraní women were organized in groups that
gathered and worked together, for example, cooking or running kitchen gardens, and undertaking
reciprocity activities for the community such as organizing festivities or exchange of food. Such
reciprocity activities were also common among smallholders in Kenya where members of
women groups helped each other in funerals, weddings and during sickness by cultivating for the
sick member. Women groups in both countries were associated with a higher level of trust,
unlike other groups. Through APG, the families were also formally part of the Confederation of
Indigenous Peoples in Bolivia (CIDOB), which was again part of the Coordinator of Indigenous
Organizations of the Amazon River Basin (COICA). The previous Capitan (who just stepped
down before our research began) had been very active in environmental topics and in these two
overarching groups. The groups mentioned were regarded by the local actors as necessary for
their way of life, where food is a very important component of survival and cultural identity.
Another unique form of social self-organization in Kenya is CFA anchored on Participatory
Forest Management (PFM)—an approach that is provided for in the Forest Act 2005 (an outcome
2
Table banking is a group savings and credit strategy where members of a particular group meet once every month, place
their savings, loan repayments, and other contributions on the table then borrow immediately either as long-term or shortterm loans to one or a number of interested members.
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of many years of advocacy by stakeholders) that deliberately involves the adjacent communities
and other stakeholders in management of the forests within a framework that contributes to
community livelihoods. Through this arrangement, communities that live near forests derive
several benefits from the forest resource as agreed upon jointly by Kenya Forest Services, while
at the same time contributing to restoring the forest through afforestation activities. Although
initially there were fears from stakeholders that communities would destroy the forests if allowed
to cultivate, studies have shown that 4,000 ha of forest plantation forest land has been added
since 2008 when the “shamba” (farm) system was rebranded into the Plantation Establishment
for Livelihood System (PELIS) program (Witcomb and Dorward 2009; Kagombe 2014; Agevi et
al. 2016). Although CFAs have contributed to afforestation, this arrangement has also
contributed to forest fragmentation and degradation attributed to replacement of indigenous trees
with exotic species as well as land use and land cover changes (Kariuki 2006). Under PELIS,
practices such as charcoal production, grazing, crop production and logging which has been on
the increase due to high demand, have increased. These activities threaten ecosystem services
provided by forest ecosystems such as Mt. Kenya including; provision of water, wildlife habitats,
carbon sequestration and storage, erosion prevention and recreation and tourism. Apart from
these activities, the practice has also been associated with corruption and bad governance that
continues to allow unauthorized loggers and farmers into the forests (Kariuki 2006).
Deforestation is also common in Bolivia attributed to extractivism, mechanized agriculture,
expansion of cattle ranching, slash and burn agriculture, and forest fires (Muller et al. 2012).
Apart from land for farming, communities have various other user rights at a small fee
including collecting fuel wood and grazing. For each cow that grazes in the forest and bunch of
firewood collected, the farmers pay to Kenya Forest Services an estimated 1 USD per month. In
addition, farmers tend tree saplings on state-owned forestland in return for being permitted to
intercrop food crops until canopy closure (Witcomb and Dorward 2009). In the high and medium
potential areas, Eucalyptus grandis and E. saligna, Grevillea spp. and Casuarina spp. were the
most common species while in the drylands Melia volkensii, E. camaldulensis, Azadirachta
indica and Acacia spp. were preferred. The choice of tree species to be planted in the forest is
agreed upon through consultation between CFAs and Kenya Forest Services and it includes both
exotic trees and indigenous species. Stakeholders who support the system argue that it cultivates
positive conservation attitudes among the local communities, contributes to food security and
local livelihoods, it’s a cost-effective form of afforestation and involves the community in forest
management in line with current trends of natural resources management.
There are two main cooperatives in the study area dealing with milk production and milk
value chains, the New Kenya Cooperative Creameries (KCC) and the Meru Central Cooperative
(MCC). Additionally, Brookside, a private entity also contracted farmers to supply milk to its
factory. Twenty percent of the smallholders in the study belonged to cooperatives where milk
was collected at the farm gate by brokers/middlemen mainly on motorcycles and delivered to
cooling plants (e.g., New KCC cooling plant in Nanyuki town). In this case, the farmers paid for
transport costs to deliver the milk and the processing/cooling plant paid the brokers who then
paid the dairy farmers. As a result, the middlemen/brokers captured sometimes twice the value of
the milk at the expense of the farmers who sometimes did not meet the production costs.
Cooperatives in Kenya’s dairy industry, apart from providing market for milk also had other
benefits including training on animal husbandry, feeding, calving, hygiene, and sanitation
(Interview with Community Liaison Officer at Nanyuki KCC cooling plant).
The self-help women’s groups locally known as chamas (rotating savings and credit
associations) established table banking through which they accessed small amounts of money,
which helped in purchasing goods and services as well as cushioning against shocks. These
groups exhibited a high level of trust, transparency, and reciprocity: exchange of agricultural
tools, seeds, labor, money, and knowledge characterized the social interaction. One such group is
the Gwika wega (“doing good”) women’s group in Muramati village in Laikipia East, which was
formed in 2007. The group’s main objective was to raise money to buy water tanks for each of its
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thirty-six members in order to deal with water scarcity attributable to droughts. The other
solution they mentioned for water shortage was to plant trees since the area is semi-arid and they
perceived this action to contribute to increased rainfall in the long run. However, they were
constrained by water shortages attributed to unreliable rainfall and drying-up (during droughts)
of the only stream in the area. The plan to plant trees was also adversely affected by destruction
of the tree nurseries by wild animals, especially Elephants.
Common Interest Groups were another form of social self-organization mainly present in
Kenya. These are informal association of individuals organized on the basis of one or more shared
concerns and attempts to influence public policy to benefit themselves or their causes. Actors at
production and processing levels organized themselves in such groups as Potato Growers, Tomato
Producers, Cereals Growers Association (CGA), and Cereals Millers Association (CMA), among
others. These groups helped in sharing knowledge on best farming methods, improved seed
varieties, control of diseases, and access to markets. Cereals growers were particularly concerned
about cartels that caused an artificial shortage and flooded the market with cheap imports thereby
affecting prices of locally produced wheat and maize. In addition, the smallholders mentioned skills
in agroforestry, soil erosion control, and crop rotation. The actors at the production level, especially
women, exchanged seeds as a way of enhancing resilience. A notable achievement by actors in the
local potato value chain was successful lobbying for improved prices and uniform packaging to
reduce exploitation by middlemen.
Unlike in Kenya, the Guaraní Indigenous people had a strong cohesion of families, with the
Capitan (Mburuvicha in Guaraní) as the highest authority in the villages. The state was perceived
as absent or, if present, threatening through ongoing resource extraction. However, this
perspective was not shared by all community members since some had jobs in the state-owned
oil industry. Similarly, private landholdings surround the Guaraní communal lands, many of
them devoted to agro-industrial production, invading the communal land from different sides
(Llanque, unpublished). In addition, jobs in the agro-industrial sector created divisions within the
respective villages.
As a more overarching picture, in Kenya the smallholders participated in agro-industrial
food value chains through contract farming, while smallholder farmers in the Santa Cruz
Department of Bolivia competed in agribusiness value chains individually. At the same time,
they remained excluded from the benefits through higher costs of production and lower farm gate
prices than medium- and large-scale farmers. McKay and Colque (2015) described this process
as a phenomenon of “productive exclusion” in the soybean sector of Bolivia, where small-scale
farmers cannot equally benefit from the development and end up renting out or selling their land,
which is then not used for food production anymore.

Motivation and Benefits Associated with Social Self-Organization
When we asked actors in Kenya why they joined natural resource based groups, almost all the
producers told us they wanted to have access to natural resources for their operations i.e., mainly
water and land. One woman interviewed who belonged to a CFA said she did not have land for
cultivation, and that the land in the forest allocated to her was her only source of livelihood.
Those belonging to WRUAs were motivated to join water projects to enhance access to water.
However, power relations associated with water projects meant that smallholders were often
marginalized (Kaeser 2018; Mutea, Rist, and Jacobi 2020). In Bolivia, we noted a two-fold
motivation and associated benefits of social self-organization in the Guaraní food system. The
first motivation was to negotiate and plan via the Capitanías, territorial administrative units
which were recognized in the 2009 Constitution, and the APG. The APG was founded in 1987 in
the process of struggle for land rights. Indigenous land rights in Bolivia were legally recognized
in 1996. Grassroots organizations among the Guaraní communities had been formed to advocate
for land rights in the first place, and for sharing of benefits accruing from crude oil and the need
to protect the integrity of their lands.
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Another form of social self-organization especially among women was to enhance access to
credit. Smallholders’ access to credit in Kenya has been constrained by lack of collateral since
most of them do not have title deeds for the land they own. This challenge is more pronounced
among women who face various obstacles in accessing finance especially from banks and micro
financing institutions. A study in Nakuru (urban area) observed that 60 percent of women in the
sample were not able to access credit from microfinance institutions (Waita 2012). This
percentage could be even higher in rural areas. Title deed, which is often requested as collateral
by banks, disenfranchises the majority of women who do not own land. Out of 10.1 M ha of
titled land in Kenya, women own only 163,253 ha representing 1.62 percent of the total and
around 5–6 percent of registered titles held in joint names. On the other hand, men own 9.9 M ha
representing 97.7 percent of the total (Kenya Land Alliance 2004). Rotating savings and credit
associations registered as self-help groups have become important alternative avenues through
which women can access credit to build resilience. This was also the case in Bolivia where
groups were formed to be able to access micro financing schemes (such as the programs
Progenero or Pro Mujer). With limited off-farm employment in rural areas, the small amounts
serve many purposes from production (especially purchase of inputs such as seeds, fertilizers,
pesticides, and labor) and consumption (during droughts) to health and education. During the
focus group discussion with one such group in Kenya, they said, saving and borrowing had been
their first objective; however, with time, they diversified their activities to include buying water
tanks for members. Women limited access to credit was also reported in Bolivia where the
mothers’ club was described by its members as being used for finding solutions for family issues
and health problems.
Further, in both countries spontaneous organizations existed for certain community activities
like festivities, according to the needs of the communities. Furthermore, there was a high level of
support and collaboration between women in the two countries, for example, they often gathered
to cook together especially during social functions for the case of Kenya and as a way of
promoting traditional dishes in Bolivia. A community organization was in the process of being
founded among the Guaraní in order to access funding schemes such as the Indigenous Fund that
requires people to be organized in associations, thus responding to an external impulse. For the
same reason, the women’s groups were also in the process of linking themselves to the
nationwide group of indigenous women farmers known as “Bartolina Sisa” in Bolivia. These
spaces were exclusively occupied and organized by the women of the village. We observed that
in the mixed spaces, women had secondary tasks and were more excluded. We also observed that
the religious communities that were present in both countries (Catholic and evangelical in this
case) played a role in a pronounced ideological division of the village along the lines of their
members. In Bolivia, catholic and evangelical families did not work with each other, which was
expressed in a rupture of reciprocity mechanisms such as sharing mutual support through labor,
exchange of harvest surplus or food, affecting the cohesion of the community.
The Guaraní groups were vertically organized, with the family and community level
governed by a local authority, the Capitan, and the Guaraní communities united in the APG at the
international level. APG topics were almost exclusively related to access to land and were thus
related to the food system via the Guaraní territory. The APG was also involved in discussions
with the oil and gas companies about environmental and social impacts of oil exploration as well
as benefit sharing mechanisms. They were able to establish the legal community land, but with
mixed success. “Interest groups,” such as the women’s groups, who gathered and worked
together, generated reciprocity within families and within the community through persisting
mechanisms of reciprocity and redistribution regarding food and natural medicine (Gouldner
1960). Interest groups were also common in Kenya whose motivation was different from the land
issues in Bolivia. Common Interest Groups (CIGs) at the production level was lobbied for policy
changes on matters related to prices and access to markets for crops such as potatoes, maize, and
wheat. At both production and processing level, there were also campaigns to reduce imports of
cheap maize and wheat, which was perceived as reducing market and prices for locally produced
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products. It should be noted here that social self-organization at the level of consumption was
very limited in the study area, and perhaps this reflects the situation in the county where
consumption-related movements are scanty.

Assessment of Indicators of Social Self-Organization
We rated the indicators of social self-organization from non-existent (0) to very high/ideal (4), as
explained under “Data Analysis” in the “Materials and Methods” section. When analyzing and
rating the coded information on the selected indicators, our attention was drawn to the fact that
all indicators were below medium or medium, except the local consumption of products.

Decentralization and independence were strong in Kenya with a score of 3 meaning inputs and
markets are partly external and partly local. Some smallholders participated in outgrower scheme
that enabled their products to be sold in European markets. This outgrower scheme also had
some inputs from external sources such as pesticides and fertilizers. This indicator received a
score of 2 in Bolivia for several reasons: first, independence of traditional production system was
disappearing; second, there was an increasing dependency on middlemen with food increasingly
bought from the outside; third, some seeds—particularly maize and beans, which are the
traditional staple food—came from external institutions who distributed certified seeds, and were
not reproduced by the communities anymore. On the contrary, smallholders in Kenya saved their
own seeds which they used most of the seasons although there was pressure from government for
farmers to adopt certified seeds produced by seed companies. Nevertheless, in both countries,
women made an effort to maintain some traditional recipes and medicines. In Bolivia, the
dependence of the communities on employment at the state-owned oil and gas extraction firm
seemed to have both positive and negative effects on the community. On one hand, it created
royalties for the Capitanías, even though these funds were not managed transparently by local
authorities, and villagers mentioned in informal conversations that they were not benefitting. We
were unable to investigate more details about this important indication of unequal access to the
royalties. On the other hand, it implied oil and gas extraction on their land, with all potentially
relate negative impacts on health and the environment (Oxfam 2010).

Appropriately Connected
In terms of connectivity between local food systems, the score was 2 meaning there was connection
and cooperation, between some, but not directly between all food system stages (e.g., no direct
connection between producers and consumers) (Figure 2). A small proportion of smallholders were
contracted by export-oriented horticulture farms to grow vegetables for export on their land (Peter
et al. 2018). However, the proportion of smallholder farmers involved in agro-industrial food
systems as out-growers was only 12% among adjacent households. Some studies have seen this
arrangement as contributing significantly to food security and livelihoods of smallholders (Ulrich,
2014; Van den Broeck and Dercon 2011) despite the fact that monthly wages are low (KES
6,780/US66) for skilled workers and KES 5,436/ USD 53, for unskilled workers.

32

Downloaded on Tue Mar 31 2020 at 15:41:55 UTC

Decentralization and Independence

STELLAH ET AL.: SOCIAL SELF-ORGANIZATION AND SOCIAL-ECOLOGICAL RESILIENCE IN FOOD SYSTEMS

Figure 2: Summary of Social Self-Organization
Indicator Assessment in Kenya
Source: Stellah et al. 2019

The highest possible score of 4 was given for consumption of local food products (3). The
smallholders consumed at least 74 percent of the food they grew while a small proportion (26%)
was sold to the local markets. However during droughts when food supply from the farm was
low, the local markets provided alternative sources of food meaning that the consumption from
the market increased. With regard to seeds for planting, there was heavy reliance on seeds
purchased from shops and very little use of indigenous varieties (Wakuyu 2018). Likewise in
Bolivia, one hundred percent of what families produced was used for food and feed within their
households and for their livestock. This result was also confirmed by another study on
agrobiodiversity in the same study area (Catacora-Vargas 2016; Wakuyu 2018). However, these
communities purchased more than half of their food.

Livable Income
Livable income is an important indicator of food system functionality measured by considering
wages received by actors offering their labor as well as income from sell of farm produce. In
Kenya the indicator scored 2, since the income was low but slightly above the minimum wage,
but not sufficient to meet food security needs of the majority of smallholder households. On
average, smallholders raised KES 8,020/USD 79 from the sale of food products with additional
irregular income from livestock, which was kept as a form of investment. Income for
smallholders was very variable due to crops and livestock types, climate variability, and
associated impacts like floods and droughts. In Bolivia, the monthly incomes—which we derived
from another study based on fifty livelihood interviews in the same region—received the lowest
score (also in comparison with other food systems in the same region (Figure 3), with earnings
averaging BOB 1,200/USD 170 while the official minimum monthly wage stood at BOB
2,000/USD 284 at the time of research (Catacora-Vargas 2017). These sub-living wages render
households vulnerable and lead to abandonment of food system activities as well as to migration.
The poor earnings help explain the many off-farm activities pursued by men—especially work on
oil fields—such that the majority of men are absent from the community for weeks on end,
returning home periodically for visits of just a few days. This phenomenon leads to economic
dependence among women, children, and elderly people, and reportedly involves high rates of
domestic violence (Llanque unpublished).
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Figure 3: Summary of Social Self-Organization
Indicator Assessment in Bolivia
Source: Stellah et al. 2019

Interest Groups
The smallholders and the Guaraní indigenous peoples both had a score of 2 for interest groups.
This mean than there were limited interest groups restricted to only one food system level mainly
production. In another study, we found that the surrounding agro-industrial food systems in both
countries had more interest groups and a low level of trust, and the agro-ecological food system
in Bolivia, had more trust and transparency but fewer interest groups. The diametric relationship
between the number of interest groups and the level of trust may stem from a need of
formalization of group affiliation where reliance on trust is not possible either due to the size of
the food system, or the different visions and needs within it.
Connectedness was also rated “medium,” in Bolivia (Figure 3) because even though
production, processing, distribution, and consumption were connected with many nodes and
solidarity networks at the community level, the connections with exogenous food system actors
were few, and characterized by unequal power relations (Jacobi and Llanque 2018). Connections
with local policy-making were weak in terms of the Cabezas Municipality which did not take
sufficiently into account the 11 Guaraní communities in the Municipality in their decisionmaking and activities. For example, they implemented a project for beekeepers, ignoring the
Guaraní beekeepers association. Similarly, a member of an international development
organization explained that his organization did not work with Guaraní communities, because
they were—in his words—resistant to their recommendations.

Trust Relationships
With regard to trust among actors in smallholder agriculture in Kenya, the score was 2 (medium),
meaning there was some degree of trust among producer groups such as cooperative members,
CIGs and women’s groups; however, there was little or no trust between these groups with other
actors at transportation and processing levels. The highest level of trust was observed among
women groups and since the level of trust among other value chain actors was low, this made the
aggregated score to be 2. For instance, there was no trust between producer groups and
middlemen who were perceived to be exploiting them while at the same time, the consumers did
not trust the millers who were perceived to buy maize from smallholders at low prices and sell
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the flour at exorbitant prices. This was the same for Bolivia where the level of trust between food
system actors was also 2 (medium) because, while it was high among community members (who
represented production, processing, and consumption), it was low between community members
and intermediaries selling exogenous food. Similarly, trust was rather low towards external input
providers of seeds and pesticides.
In 5 percent of households surveyed in a previous study in Kenya, at least one household
member had worked on a horticulture farm (Mutea et al. 2019). The most important technologies
transferred from the agro-industrial food system to smallholders were greenhouse farming and
drip irrigation. There were also some cases where horticultural farms provided water during long
dry spells to smallholder farmers although this was perceived by locals as not useful since these
farms were alleged to be responsible for excessive abstraction of water that often caused the
water shortages in the first place (Lanari 2014; Lanari, Liniger, and Kiteme 2016). Besides
attributing water scarcity to global environmental change (Notter et al. 2007), studies have shown
that shortage of water in Mount Kenya region can be attributed to excessive abstraction for
irrigation agriculture (Eschbacher, Liniger, and Weingartner 2005). For instance, abstraction of
water in upper Ewasongiro River was 12,614 m3 per day in 1997 and this increased to 17,017 m3
per day in 2002 and 25,000 m3 / day in 2013 (interview with the Director for Centre for
integrated Training and Research in Arid Development (CETRAD) Nanyuki, Laikipia County).
There were different types of interactions between the Guaraní food system and surrounding
food systems. For example at the production level, we found large-scale monocultures on
Guaraní communal land, reportedly rented out to agro-industrial producers illegally (without the
consent of the community). In the Guaraní villages, interviewees reported that several villagers
worked for agribusiness companies and Mennonite colonies who, among other things, produced
soybeans, and also that these different actors intruded on communal Guaraní lands under
conditions that lacked transparency. Companies’ extension services and local shops sold
agrochemicals not only for extensive cash crops, but also for local food crops, and taught local
actors to use them, for example on maize and vegetables. At the consumption level, there was
interaction with agro-industrial food systems regarding food grains and cooking oil (e.g., made
from soybeans). Another example of interaction between food systems was a Catholic residential
school in the municipality of Cabezas, which produces its own food with agro-ecological
practices and provides courses to adjacent communities, including Guaraníes. Several families
whom we visited in the Guaraní villages participated in these courses and applied the contents—
mainly kitchen gardening and preparation of healthy food in their homes.

Outcomes of Social Self-Organization on Social-Ecological Resilience
Articulation of various challenges facing food systems by groups was seen as an important step
in finding solutions that contribute to building resilience. Producer groups such as CFAs and
WRUAs and individual farmers were found to be instrumental in resource conservation—
afforestation, sensitization on protection of riparian areas and sharing of knowledge and skills on
soil erosion control, and conservation agriculture (Dessie, Wurzinger, and Hauser 2012; Meijer
et al. 2016). This, to some extent, played an important role in strengthening communities’
resilience capacities with regard to management of natural resources (water, soils, and forests)
necessary for supporting food systems. This is against the backdrop of the problem of
deforestation witnessed in the two countries. CFAs therefore provide vital lessons on benefits to
communities associated with participatory forest management however there are various long
term environmental costs that should be looked into to create a win-win situation for livelihoods
and ecosystem integrity.
Social self-organization associated with women’s groups provided mutual support not only
regarding activities related to food, but also health, reciprocity, funerals, sickness and weddings,
in addition to access to credit that was useful at production and consumption levels of food
systems. Even though the level of trust between producers and brokers was limited, they played
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an important role in facilitating farmers’ access to markets. Measures to develop trust between
them would help maximize benefits while high level of trust among women groups is perhaps
one useful lesson for many other groups that intent to forge a common future.
Although social self-organization is important for building resilience, it should be noted that
buffering the food system against shocks by building livelihood assets and learning and
adaptation are also essential (Speranza, Urs, and Rist 2014). In a food system where actors are
self-organized, effort should also be made to buffer the system by enhancing livelihood assets at
individual and community level to cushion it against shocks. Likewise, as food system undergo
changes related to social, economic, ecological and even political dynamics, its eminent that
actors learn from past events and build adaptive capacity for future shocks. Without this the food
system will be left vulnerable, making coping and recovery from shocks difficult.
Food systems with higher levels of social self-organization in several stages of the value
chain have the potential to recover from shocks, and are therefore likely to be more resilient than
those where individual actors depend on their own resources for survival (Margis 2010). The
aspects of the community that build resilience include decentralization and independence, trust
relationships, a high level of connectivity, a livable income and that a community that is
potentially self-sufficient and at the same time well-connected regarding their food supply.
Although social self-organization at community level is important, groups tend to achieve
more change and impact if they connect to movements at national or global scales to articulate
issues of common interest (Sage 2014). This becomes evident for instance in Kenya, where
organic farming networks at national level advocate for environmental friendly farming free from
chemicals (Okalebo and Woomer 2003; Goldberger 2008). On the other hand, in Bolivia social
self-organization around indigenous land rights transcended national boundaries. As an impetus
for change, social self-organization helps communities to develop a common vision for a more
sustainable future and connect globally.

Conclusion
We assessed and discussed social self-organization as an important component of socialecological resilience among smallholders and indigenous communities. We obtained several
insights on social-ecological resilience in two different exemplary food systems, one in Kenya,
and one in Bolivia. Despite the many risks that the actors faced, coming together helped to lessen
the burden they would have faced individually—hence there is a possibility that they can cope
with the shocks and stress they face, and receive the attention they require. Additionally, strong
groups, especially at village level and those associated with women, although they promoted
primarily socio–economic resilience, actually had many benefits for the food system, for instance
afforestation programs and rehabilitation of riparian areas. Since some groups were formed out
of the need to access natural resources (such as CFAs and WRUAs in Kenya), that were shared,
there existed immense heterogeneity and inequality in terms of access to resources (especially in
WRUAs), which contributed to struggles of power relations, sometimes compromising the
cohesion of groups. It was therefore interesting to see how groups overcame these differences
and endeavored towards defining common futures.
The dominance of large, often multinational, companies in either horticultural production in
Kenya, soybean production and oil and natural gas exploitation in Bolivia had both costs and
benefit implications for the food systems. In Kenya, there were some positive and negative
outcomes of interaction between smallholders and agro-industrial food system. On the other
hand, the Guaraní indigenous people have a long history of grassroots organizations against labor
exploitation and encroachment on their common pool resources—more recently by multinational
and local oil and gas companies—and the need for territorial integrity and access to benefits.
Without their territories, the actors in this food system would be constrained in supporting landbased livelihoods. By analyzing the forms of organization for resistance, negotiation and
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