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ABSTRACT

GALLIFA L. Identifying farm-level pathways to household food security in West Africa: a
qualitative case study in Cote d’lvoire.

Background: Despite the large recognition of important linkages and challenges between food
security and agriculture, there is little evidence that proves farm-level relationships between
agricultural production and food security. Furthermore, malnutrition remains a major issue in rural
areas of West Africa. Understanding the multiple linkages between agricultural livelihoods,
nutrition, health and wealth in their complexity is needed to identify policy levers.
Objective: This research aims at embracing livelihoods complexity by Identifying farm-level
pathways to household food security, using a people centred and qualitative approach. First, by
understanding what key assets influence farm-level pathways to household food security. Since
agricultural livelihoods are strongly embedded in its larger context, it secondly explores how key
contextual elements influence farm-level pathways to household food security. Finally, this research
investigates whether the complexity of farm-level pathways to household food security can be
identified discussing farmers livelihoods.
Methods: For data collection the Sustainable Livelihood (SL) Framework was used to operationalize
the research questions and develop data collection tools. Data was collected in four villages in the
department of Taabo, south-central Cote d’lvoire. Data was obtained from 14 individual semi-
structured interviews, 4 focus group discussions, 4 key informant interviews, 8 dietary diversity
guestionnaires and 10 structured interviews. Participants where farmers from two different ethnic
groups (Baoulé and Dioula) as well as representatives of the health sector, a rural development
agent and the head of a cocoa cooperative. Interviews where recorded, transcribed and later coded
based on content analysis using the SL categories, while pathways where deduced in a second step.
Results: Interviewed farmers are largely self-sufficient but rely on the market on a regular basis.
Two main farming systems coexist in the region, based on farmer’s cultural preferences. The
variation of income and food stocks depends strongly on the farming system, which implies
different perceptions of the lean period. Consequently, this also translates in a different diet.
Women are responsible for subsistence crops and use the income from selling surplus to buy
additional foods. Men rely on cocoa for their income, which represents a relatively high share of
total household revenue. Latter is used to cover non-food expenditure such as education and
health. When women engage in a more remunerative activity, they use the income to support child
education. While a diversity of service providers which support small-scale farmers growing cocoa
exists, subsistence crops under women responsibility are completely neglected.
Difficult access to health services due to high costs paired with traditional believes and lack of
awareness are elements that prevent farmers to seek support in case of bad health conditions. Still,
farmers have identified health and climate change as being the major threat to their fields’
productivity. Every single farmer is concerned about climate change. Since they are strongly relying
on rainfed agriculture, changes in rainfall patterns have tremendous consequences on their farming
system. Furthermore, low social cohesion and conflicts at various levels are restricting activities
that could lead to an improvement of farmers livelihoods.
Policy implications: Based on the results of the present study, to improve farm-level food security
special attention should be given to the following areas:
- Policies should promote good nutritional practices and consumption of locally produced
nutritious foods
- More policy support for subsistence farming lead by women could improve food availability and
access
- Policies for food security should pay special attention to gender roles, intra-household dynamics
and mental accounting
- Improved access to health and education for women could improve food utilization
- Policies should focus on sustainable and climate-smart agriculture and tackle land-use conflicts
- Policies need to translate into action
- Livelihood approaches help to prioritize policies and determine key milestones that can be
measured in order to monitor changes and/or identify leakages along the impact pathways

Key words: Agriculture, Food security, Smallholders, Livelihoods, West Africa



1 Introduction

Freedom from hunger is a basic human right, acknowledged in the 1948 Universal Declaration of
Human Rights (FAO et al. 2018). This commitment has been reiterated by the Sustainable
Development Goal (SDG), stating as SDG 2 “ending hunger, achieve food security and improved
nutrition and promote sustainable agriculture”. Furthermore, target 2.1 focuses specifically on
access to nutritious food “By 2030, end hunger and ensure access by all people, in particular the
poor and people in vulnerable situations, including infants, to safe, nutritious and sufficient food
all year round” (FAO 2017). This is especially vital in West Africa where food insecurity has increased
over the past years (FAO et al. 2018). With 32,4 per cent children under five suffering from stunting
and 9 per cent from acute malnutrition, food security is a major issue in West Africa (Brochard
2017). Local agriculture is the main source of food and income for about 65 per cent of the working
population in West Africa (ibid.). The agriculture sector has therefore a major responsibility in
alleviating malnutrition (Egal and Lopriore 2006). There is a growing consensus that to achieve food
security, agricultural interventions must be nutrition sensitive (FAO 2017). While food security is
often mentioned, especially in the context of agricultural research and development, interventions
are widely focusing on a narrowed understanding of food security.

At farming-household level, agriculture is both an important source of food and income. There is a
growing acknowledgement that agricultural development provides an obvious and needed entry
point for improved nutrition (FAO 2013). Agricultural interventions should be aware of the final
objective, depending on its aim (e.g. income, productivity, diversity, environment, poverty
reduction, women empowerment) and consistent food security indicators should be used
accordingly (Nicholson et al. 2019). Agricultural intervention and farming system research have
been largely focused on enhancing productivity and profitability of crop and animal resources
without emphasis on better nutritional outcomes (Das et al. 2014).

Linkages between agriculture and nutritional outcomes are multiple but relatively indirect (Headey
et al. 2012). This dynamic complexity implies that improved economic or agricultural conditions
might not translate into better nutrition (ibid.; World Bank 2007; Arimond et al. 2011; FAO 2013;
Das et al. 2014; Dillon et al. 2015). Despite the large recognition of important linkages and
challenges between food security and agriculture, there is little evidence that proves farm-level
relationships between agricultural production and food security. (Arimond et al. 2011; IFPRI 2011;
Le Cuziat and Mattinen 2011; Gillespie et al. 2012; Girard et al. 2012; FAO 2013; Carletto et al.
2015; Dillon et al. 2015; Nicholson et al. 2019). Hence, to maximize the impact of any third-party
intervention on nutrition at household level, the complex linkages between food security,
livelihoods, nutrition and health need to be better understood (Arimond et al. 2011).

This research paper aims at embracing livelihoods complexity by identifying farm-level pathways
to household food security in the department of Taabo, south-central Céte d’lvoire. Therefore, the
author has singled out three main questions:
- What key assets influence farm-level pathways to household food security?
- How do key contextual elements influence farm-level pathways to household food security?
- Can farm-level pathways to household food security be identified discussing farmers
livelihoods?

2 State of knowledge

2.1 Conceptual framework and pathways linking agriculture to food security

2.1.1 Food security

Food security is an evolving concept. The current accepted definition is “all people, at all times,
have physical, social and economic access to sufficient, safe and nutritious food which meets their
dietary needs and food preferences for an active and healthy life” (UNICEF 1991; FAO 2009).



The concept of food security is articulated around four dimensions; availability, access, utilization
and stability (FAO 2009). Food security is achieved when the combination of the four dimensions
results in an adequate nutritional status (Hwalla et al. 2016). Food security is thus the result of a
long sequence of interlinked events (Arimond et al. 2011). Furthermore, the concept of food
security can be discussed at different levels, individual or intrahousehold, household, regional, or
global. Today more emphasis is given to the household and intrahousehold level, due to the clear
evidence of persistence of malnutrition despite regional availability of food (Hoddinott 2001).
African women of reproductive age and children are the most vulnerable population and are heavily
affected by micronutrients deficiencies, particularly anaemia and vitamin A, iron, zinc, folic acid
and iodine deficiencies (Brochard 2017).

In the last decade more attention has been paid by governments and the development community
to the potential of agriculture for nutrition and health sectors to work together, in order to enhance
nutritional outcome (Fan et al. 2012; FAO 201 3). Sustainable Development Goal 2 “Zero Hunger”,
is indeed linking the food system, nutrition and sustainable agriculture under the same goal.

2.1.2 Conceptual framework of malnutrition

UNICEF (1991) has developed the first multisectoral strategy and conceptual framework of
malnutrition. The framework presented by UNICEF does not express exact relationships but offers
a guide of what to look for, in order to identify the causes of the problem in a particular context
(UNICEF 1991). The framework shows that inadequate dietary intake and health issues are the most
important immediate causes of malnutrition. The dietary inadequacies might be caused by either
an inadequate supply of food, or an incapacity for women to prepare food and feed their children
(ibid.). Low health status might be due to inadequate water supplies or a lack of sanitation and
hygiene. The underlying causes can be numerous and interlinked. Most of the underlying causes
of malnutrition are the result of unequal distribution of resources in society, which is described as
a basic or structural cause (ibid.; Headey et al. 2012).

Linkages between agriculture and nutritional outcomes are multiple but relatively indirect (Headey
et al. 2012). This dynamic complexity implies that improved economic or agricultural conditions
might not translate into better nutrition (WB 2007; Arimond et al. 2011; Headey et al. 2012; FAO
2013; Das et al. 2014; Dillon et al. 2015). However, there are also reasons to believe that there is
a big potential to use synergies between the agricultural and other sectors of importance to
nutrition (Headey et al. 2012).

2.1.3 Farm-level pathways to food security

The literature and conceptual frameworks that link agriculture with food security has been rapidly

growing during the last decade. Farm-level pathways to household’s food security describes the

multiples ways how small-scale farming systems may translates into improved nutrition. Based on

the UNICEF framework, pathways have been specified in order to generate testable hypothesis

(Arimond et al. 2011; Thompson and Amoroso 2011; Fan et al. 2012; Gillespie et al. 2012; Headey

et al. 2012; Hoddinott 2012; Malapit et al. 2015; Pandey et al. 2016; Fan et al. 2019). The most

discussed pathways are the following:

- Agriculture as source of food: household’s own production

- Agriculture as source of income: From the sale of commodities produced

- Women’s empowerment: this pathway can be disaggregated into three thematic; Women'’s
socio-economic status, Women’s time and Women’s health and nutritional status.

Furthermore, these pathways are considerably influenced by various contextual factors such as;
farming systems, access to markets, taste and preferences, water, sanitation and health (WASH),
climate change, management of natural resources etc. (Arimond et al. 2011; Carletto et al. 2015;
Slavchevska 2015; Pandey et al. 2016; Fan et al. 2019). Contextual factors are in some studies
considered as pathways and vice versa. It is also important to note that pathways are not mutually
exclusive.



2.1.3.1 Agriculture as source of food

The own production of agricultural households is the most direct pathway by which agriculture
translates into food security (Arimond et al. 2011; Fan et al. 2012; Gillespie et al. 2012; Headey et
al. 2012). There are several ways agriculture can improve nutrition:

Increasing productivity by improving agricultural performance may for example have a positive
impact on food security by increasing food availability and generate more income (Das et al. 2014;
Douxchamps et al. 2016; FAO 2017).

Participation in sustainable agricultural intensification practices trainings showed positive
impact on food security at household level, by increasing crop yield and income (Yahaya et al.
2018). Furthermore, it has proven to decrease natural resource degradation (ibid.).

Increasing on-farm diversity, was mentioned to reduce seasonality of food insecurity (FAO 2013;
Carletto et al. 2015), and increase household’s dietary diversity (Dillon et al. 2015; Douxchamps et
al. 2016). Production diversity may increase the availability of different types of food for household
consumption, improving dietary quality among household members (Malapit et al. 2015). However,
increasing on-farm diversity alone cannot address the issue of malnutrition, unless there is a focus
on nutrition education (Das et al. 2014).

Increased production of nutrient-dense food is also mentioned to be a positively linked to
improved nutrition (Smith et al. 2006; Pinstrup-Andersen 2012; FAO 2013; Das et al. 2014); The
consumption of animal source food is of particular interest given their high density in protein and
key micronutrients (for example, iron, zinc calcium, B12) (Carletto et al. 2015).However, the
hygiene and livestock-borne diseases, or competition between humans and livestock for food might
lead to a negative effect of livestock ownership on nutrition outcomes (ibid.). Small ruminants also
provide insurance and a substantial source of income, and help spread income risks (Douxchamps
et al. 2016). At the same time animal keeping represent a high investment for many smallholder
and is linked to high risks if the animal dies or gets stolen (Asfaw and Davis 201 8).

In rural areas of West African countries strategies for coping with food security includes mainly
subsistence farming (Onakuse 2012; Nzeagwu and Aleke 2016). High yields and increased
productivity alone may not improve food security since other factors come into play: access to
market, women decision power, nutrition education, etc. (Chimwamurombe and Munsanje 201 8).
Most agricultural interventions that have shown positive effects on nutrition, had all incorporated
human capital related components, behaviour change and communication activities targeting
nutrition education and gender considerations (WB 2007).

2.1.3.2 Agriculture as source of income

Income can be generated either through wages earned by agricultural workers or through the sales
of agricultural production (Gillespie et al. 2012). The expansion of income can have a positive
impact on nutrition, through the purchase of more and higher quality food as well as facilitating
the access to health related goods and services (Carletto et al. 2015; Dillon et al. 2015).

The early literature on agriculture-nutrition linkages hypothesized that poor nutrition was mainly
due to low income (Arimond et al. 2011). The assumption was that increasing income through
agriculture would lead to significant nutritional gains. Today it is widely recognized that increased
income alone doesn’t necessarily translate into consumption pattern changes (WB 2007; Arimond
etal. 2011; FAO 2013; Das et al. 2014; Dillon et al. 2015). In some cases the shift from staple crops
to cash crops had negative nutritional consequences on smallholder farmers (FAO 2013; Carletto
et al. 2015; Dillon et al. 2015).

The lesson learned are that agricultural income is important, but not sufficient to improve nutrition
(WB 2007; Carletto et al. 2015; Slavchevska 2015). The ambiguity between income and nutrition
can be explained by a chain of decision making at household level with a myriad of expenditure
possibilities (WB 2007; Carletto et al. 2015). Furthermore, farmers might use mental accounting to
decide on how to use income, dedicating income from a certain activity or crop to a specific
expenditure (Carletto et al. 2015). The translation of increased income into better nutrition depends
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thus on a series of intrahousehold factors and processes including women’s socio-economic status,
education, knowledge, health-related practices, income, and access to and use of health and
sanitation services (WB 2007).

2.1.3.3 Women empowerment

Women engage in many activities that are directly and indirectly linked to improved nutrition.
Mothers directly influence their children’s birth weights and postnatal development and indirectly
influence households’ food consumption through their activities (Headey et al. 2012).

The literature on intra-household dynamics shows that households respond differently to changes
in income depending on who has control of the resources within a household (Carletto et al. 2015).
Women’s income and level of control over income has an important positive effect on child nutrition
and household food security compared to if income is controlled by men (WB 2007). Studies have
shown that when women have greater control over resources, they are more likely than men to
invest in education, food, and health (Lewis 2014; Ringler and Passarelli 2016). Thus, agricultural
interventions that increase women’s income and their control over resources can considerably
increase child nutrition and health outcomes (Roberts 2010).

Together with education on nutrition, women empowerment was consistently reported central to
interventions that had a nutrition improving impact (FAO 2013). In the last decade the international
development community has turned its attention to the potential for the agriculture, nutrition, and
health sectors to work together to enhance human well-being (Fan et al. 2012). Agricultural
productivity and health status are bidirectional, anything that affects agriculture has the potential
to affect health and nutrition, and anything that affects health and nutrition has the potential to
affect agriculture (ibid.). Furthermore, women'’s involvement in agricultural activities may affect
their ability to manage childcare and feeding (Pandey et al. 2016)

In addition to documenting links between women’s resources and positive nutrition outcomes,
studies about women in agriculture have described a series of problems and constraints faced by
female farmers in many contexts. These constraints include: weak land rights; lack of equipment
and appropriate technology; limited contact with agricultural extension; lack of access to financial
services, markets and information; and lower levels of education (WB 2007; Arimond et al. 2011,
48). Indeed, many studies have shown that gender inequality acts as a significant constraint to
economic growth in sub-Saharan Africa (Coker et al. 2017).

2.1.4 Lesson learned by the development cooperation community

International development agencies, government and non-governmental organizations have been
linking interventions in agriculture and nutrition since the 1960 (Arimond et al. 2011). Here are the
main lessons learned from the past experiences:

Taking into account the local context: Collecting information on household’s food consumption
pattern and nutrient intake is an essential step to gain understanding of what people eat, where
they obtain food, where the gaps are in their ability to meet their dietary requirement and how this
evolves seasonally and in time (WB 2007; Le Cuziat and Mattinen 2011). The identification of the
major nutritional problems allow the design of a suitable agricultural intervention (WB 2007; FAO
2013; Das et al. 2014).

Mainstream nutrition: Agricultural interventions that aim at improving food security should
mainstream nutrition consideration across the programs (FAO 201 3). This means including explicit
nutrition objectives and indicators into the project design (IFPRI 2011; FAO 2013).

Incorporate behaviour change and communication (BCC): Communication and education
components that target behaviour change are important in order to translate increased income or
production into better nutrition outcomes (WB 2007).

Enable and empower women: Gender sensitivity should also be mainstreamed as women play a
central role not only in the production system but also purchasing and preparing food for the



household (Das et al. 2014). Intervention should differentiate factors that enable or constrain men
and women in terms of access to resources (WB 2007).

Consider non-farm factors: Partnerships with different actors in the field of health and
development services is central for food security (ibid.). Non-farm factors like water, hygiene and
sanitation improves absorption and bioavailability (Das et al. 2017).

2.2 Food security in West Africa

Malnutrition in all its forms remains a major issue in most ECOWAS (Economic Community of West
African States) countries (Egal and Lopriore 2006). West African women of reproductive age and
children are also heavily affected by micronutrients deficiencies (hidden hunger), particularly
anaemia and vitamin A, iron, zinc, folic acid and iodine deficiencies (Le Cuziat and Mattinen 2011;
IFPRI 2016; Brochard 2017; Dia et al. 2017). In 2017, 4.9 million people were undernourished in
Cote d’lvoire. Which is 1,2 million more than in 2005 (FAO and ECA 201 8).

West African regional nutritional policies such as the ECOWAS Zero Hunger Initiative, call for a
multisectoral approach that integrates nutrition related sectors, particularly agriculture, social
protection, sanitation and health and addresses key crosscutting issues such as gender and
governance (UNSCN 2011). The Zero Hunger Initiative is a high-level engagement to eradicate
hunger and malnutrition in the region by 2025. It has increased the promotion of the right to food,
promoting nutrition-sensitive and climate-smart agriculture, gender-responsive interventions as
well as social protection strategies (Dia et al. 2017). Although this is a crucial step, it is difficult to
implement a top-down food security framework that lacks detailed guidelines for ‘who does what’
on the ground (ibid.).

2.2.1 Taabo, Cote d’lvoire

The Taabo is in the Agneby-Tiassa region in south-central Céte d’lvoire, about 150km north-west
of the economic capital Abidjan and 60km south of Yamoussoukro. The area is predominantly rural
(Koné et al. 2015). Taabo is located in the V-Baoule, where the rainforest in the south meets the
savannah in the north (ibid.). The farming systems are therefore a mix between the Root and Tuber
and Humid Tree farming systems. It has a humid tropical climate (Baouléen), with temperatures
between 14 and 39 'C (Comoé 2013). It is characterized by four seasons: a long dry season
(November-February), a long rainy season (March-June), a short dry season (July-August), and a
short rainy season (September-October), and a relative humidity of 60 to 70% (ibid.).

In this region the population is composed of Ivorians (72%) and non-Ilvorians (28%). In 2009, the
main Ivorian ethnic groups are the Akan (85.6%, mainly Baoulé). The non-lvorian population is
mainly composed of Burkinabe (70.6%) and Malians (23.3%) (Koné et al. 2015).

The illiteracy rate is approximatively 72 percent. For women, this is more than 80 percent and for
men, is about 60 percent (ibid.). The average household size is 6,5. Life expectancy at birth 61 year
for males and 65 year for females. The risk of a child dying before completing five years of age is
very high in this region (92% per 1000 live births) (ibid.). Malaria and acute respiratory infection are
the main reasons of death for the under 5 years age group with respectively 24,5 and 16,6 percent
(ibid.).

2.2.2 Farming systems

Taabo is located in the forest-savanna transition zone of central Cote d’lvoire (Comoé 2013). The
farming system are therefore a mix between the Root and Tuber and Humid Tree farming systems.
Land coverage in this region goes from forest, degraded forest, savanna, thicket and wetland
regions are all present and agricultural production zones. One farmer may have fields in each zone
which makes the production system very diverse. The heterogeneity of the environmental
conditions has a strong impact on the local agricultural systems and practices (Scharer 201 8).

The Root and Tuber Crop Farming system is dominated by roots and tubers. Livelihoods are derived
principally from yams, cassava, legumes and off-farm work (Garrity et al. 2012). The typical
household grows maize, rice, cassava, yam, soybean and minor crops such as cowpeas, pigeon
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peas and beans. These households are largely food self-sufficient and can generate income by
selling surplus. Off-farm work is reasonably well developed, enabling the poorer households to
engage in casual labour for larger or plantation farmers (ibid.).

Humid Lowland Tree Crop Farming Systems is an area where commercial tree crops have replaced
forest (Garrity et al. 2012). The backbone of the system is the production of industrial tree crops.
Food crops are interplanted between tree crops and are grown mainly for subsistence and only a
few head of cattle are raised (Dixon and Gulliver 2001). Industrial tree crops were originally
established by indigenous farmers through a process of annual clearance. When the family labour
is not sufficient, local farmer contract immigrant farmer in exchange for the right to interplant food
crops among the trees (Dixon and Gulliver 2001). This process has led to high deforestation in Cote
d’lvoire and to major land conflicts.

3 Background

Freedom from hunger is a basic human right, acknowledged in the 1948 Universal Declaration of
Human Rights (FAO et al. 2018). This commitment has been reiterated by the Sustainable
Development Goal (SDG), stating as SDG 2 “zero hunger”. This is especially vital in West Africa where
food insecurity has increased over the past years (ibid.). With 32,4 per cent children under five
suffering from stunting and 9 per cent from acute malnutrition, food security is a major issue in
West Africa (Brochard 2017). Local agriculture is the main source of food and income for about 65
per cent of the working population in West Africa (ibid.). The agriculture sector has therefore a
major responsibility in alleviating malnutrition (Egal and Lopriore 2006). There is a growing
acknowledgement that agricultural development provides an obvious and needed entry point for
improved nutrition (FAO 2013).

The literature and conceptual frameworks that link agriculture with food security has been rapidly

growing during the last decade (Arimond et al. 2011; Thompson and Amoroso 2011; Fan et al.

2012; Gillespie et al. 2012; Headey et al. 2012; Hoddinott 2012; Malapit et al. 2015; Pandey et al.

2016; Fan et al. 2019); The most discussed pathways linking agriculture to food security are the

following:

- Agriculture as source of food: household’s own production

- Agriculture as source of income: From the sale of commodities produced

- Women’s empowerment: this pathway can be disaggregated into three thematic; Women’s
socio-economic status, Women’s time and Women’s health and nutritional status.

Furthermore, these pathways are considerably influenced by various contextual factors such as;
farming systems, access to markets, taste and preferences, water, sanitation and health (WASH),
climate change, management of natural resources etc. (Arimond et al. 2011; Carletto et al. 2015;
Slavchevska 2015; Pandey et al. 2016; Fan et al. 2019). Contextual factors are in some studies
considered as pathways and vice versa. It is also important to note that pathways are not mutually
exclusive. Linkages between agriculture and nutritional outcomes are multiple but relatively indirect
(Headey et al. 2012). This dynamic complexity implies that improved economic or agricultural
conditions might not translate into better nutrition (ibid.; World Bank 2007; Arimond et al. 2011;
FAO 2013; Das et al. 2014; Dillon et al. 2015). Despite the large recognition of important linkages
and challenges between food security and agriculture, there is little evidence that proves farm-level
relationships between agricultural production and food security. (Arimond et al. 2011; IFPRI 2011;
Le Cuziat and Mattinen 2011; Gillespie et al. 2012; Girard et al. 2012; FAO 2013; Carletto et al.
2015; Dillon et al. 2015; Nicholson et al. 2019).

This research paper aims at embracing livelihoods complexity by identifying farm-level pathways
to household food security in the department of Taabo, south-central Céte d’lvoire. Therefore, the
author has singled out three main questions:
- What key assets influence farm-level pathways to household food security?
- How do key contextual elements influence farm-level pathways to household food security?
- Can farm-level pathways to household food security be identified discussing farmers
livelihoods?



This study uses qualitative approach to identify key assets and contextual elements of small-scale
farming systems to highlight and discuss pathways to food security. The research design is based
on the Sustainable Livelihoods framework which puts people at the centre by understanding their
livelihoods respecting their perspectives (DFID 2000). Qualitative methods allow exploring
underlying issues of farmers’ livelihoods and develop an in-depth understanding of their strategies
to food security. Furthermore, the collected qualitative data allows to identify pathways’ underlying
mechanisms to food security in a holistic manner.

4 Material and methods

4.1 Conceptual approach

In order to answer the above outlined questions, this research is built around two major concepts,
being the Sustainable Livelihoods (SL) framework and second the farm-level pathways to food
security. The SL framework allows to grasp the complexity of the agricultural livelihoods and
identify possible pathways to food security and their underlying mechanism. The farm-level
pathways to food security then shall give a systemic view of possible causalities and indicators
along the impact pathway to nutritional status. Both frameworks are multi-disciplinary and
interdisciplinary and closely interlinked. Furthermore, they allow to approach food security
considering its four dimensions; availability, access, utilization, stability.

The SL framework has been largely recognized and valued by international organisations to
understand livelihoods in their complexity, allowing to collect data about capabilities and main
factors that affect people’s livelihoods and highlights relationships between these factors (DFID
1999). The SL framework is built around five components, (1) the Livelihood Assets (incl. financial,
social, human, physical and natural assets), (2) the Vulnerability Context (incl. seasonality, trends
and shocks) and (3) the Transforming Structures and Processes (incl. economic, policies,
institution), (4) the Livelihoods Strategies, (5) and the Livelihood Outcomes (incl. income, well-
being, resilience, food security, natural resource management). In this study, the SL framework is
used to operationalize the research questions and to develop data collection tools while the
pathways are described to present and discuss the results.

To do this, a new framework has been developed that combines the SL framework with the concept
of farm-level pathways to food security. The figure below illustrates these main pathways as
recognized in the literature integrating elements of the SL framework. The left side of the figure
shows the farming system, which is based on household livelihoods, assets, and strategies. The
right side shows the Livelihood Outcome of interest in this study which is nutrition. The arrows
going from the left to the right side highlight the multiple pathways. These arrows do not indicate
direct causality but imply linkages with a certain level of influence. Furthermore, the figure
illustrates where along the pathways different contextual elements may have an impact. Contextual
elements are represented as being part of the Vulnerability Context or the Transforming Structures
and Processes in which farm-level pathways to food security are embedded. Although, this study
focuses on food security at household level, the figure also includes essential elements from the
individual level such as health status and nutrient intake, which are central for an improved
nutritional status.
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Figure 1 : Conceptual framework of farm-level pathways to food security. Adapted from Kadiyala et al. Adding key
elements of the Sustainable Livelihoods Framework

4.2 Data collection and participants

Data was obtained from 14 individual semi-structured interviews (ll), four focus group discussions
(FGDs), four key informant interviews (Kll), eight questionnaires to measure dietary diversity (WDDS)
and ten structured interviews (SI) (Table 1).

The selection of the participants was based on a convenience sampling approach designed with a
special attention to maximize demographic diversity, involving farmers from both gender and
ethnic groups. Key informants from the health sector and rural development sector where chosen
to better understand health issues and farming systems in the region. The head of a cocoa
cooperative was also interviewed since cocoa is central for household’s wealth. Furthermore, the
selection of participants and the interviews’ focus were adapted in a staged way, meaning that after
a first round of analysis, key insights could be discussed with participants.

lIs, Klls, FGDs were conducted between February and March 2020. The WDDS and the Sls where
conducted between May and June. Data was collected in the region Agneby-Tiassa in south-central
Cote d’Ivoire, in four villages Taabo, Zougoussi, Bringakro, and Kotiéssou.

Table 1: Overview on qualitative research methods used and the participants for the present research

Qualitative method Interviewees Sex Location Ethnic group Number
Individual interviews Farmers () Male Zougoussi Baoulé 4
Male Bringakro Baoulé 1
Male Kotiéssou Baoulé 1
Male Kotiéssou Dioula 1
Female Kotiéssou Dioula 1
Female Kotiéssou Baoulé 3
Female Zougoussi Baoulé 2
Female Bringakro Baoulé 1
Total Il 14
Key informant interviews (KII) Head of hospital and nurse (KIIH) Male Taabo Dioula 2
Rural development agent (KIIA) Male Taabo Baoulé 1
Head of cocoa cooperative (KIIC) Male Taabo Baoulé 1
Total KII 4
Focus Group discussion (FGD) Farmers (FGDW) Female Zougoussi Baoulé 1
Female Kotiéssou Baoulé 1
Farmers (FGDM) Men Zougoussi Baoulé 1
Men Kotiéssou Baoulé 1
Total FGD 4
Women Dietary Diversity score (WDDS) Women in reproductive age Female Kotiéssou Baoulé 5
Female Kotiéssou Dioula 3
Total WDDS 8
Structured interviews (SI) Farmers (SI) Male Zougoussi Baoulé 3
Female Kotiéssou Baoulé 3
Male Kotiéssou Dioula 3
Female Kotiéssou Dioula 1
Total SI 10




Semi-structure interviews with individual farmers were conducted at famers’ home or in their fields
and lasted between 20 to 80 minutes. Participants’ age ranged between 25 and 50. Interviews were
facilitated and translated when needed by locals. Interviews with women were especially difficult
due to a low level of French and constant interruptions from villagers and family members. It was
particularly difficult to reach Dioula households, due to language issues and their poorer social
network.

The KII were conducted by a Swiss agronomist without translation needed. They lasted 30 to 50
minutes. Participants’ age ranged between 30 and 60.

The FGDs took place respectively in Zougoussi and Kotiéssou. Participants in the FGDs were
respectively women and men farmers (mostly Baoulés). The FGDs lasted from 40 to 90 minutes.
The FGDs were facilitated by two researchers (sociologist and agronomist) and two translators
(Dioula and Baoulé). Participants’ age ranged between 25 and 50. It was particularly difficult to
involve Dioula’s in the focus group discussions.

The structure of the discussion for lls, Klls, FGDs were based on the operationalization scheme
derived from the SL framework (annex 10). The questions were not clearly predefined, key topics
were used as conversation guide. Furthermore, participatory rural appraisal tools were used such
as the seasonal calendar (annex 8) and the daily activity clock (annex 5). Directive and non-directive
probing was used in order to get more specific, personal or clearer information.

For the dietary diversity score, women in their reproductive age where selected. The individual
dietary diversity questionnaire and the indicator used is called Women’s Dietary Diversity Score
(WDDS). These questionnaires were applied by a young Ivorian agronomist. The questionnaire
follows the FAO guideline on WDDS for data collection and analysis (FAO 2010) (annex 4). Finally,
ten structured interviews (SI) with farmers were conducted, farm