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Abstract 

Concerned with agricultural practices that harm human and environmental health, networks of farmers 

in Ecuador have organized around agroecology as a more sustainable alternative. This comes at a time 

in which a nutrition transition has driven Ecuador’s rural population to unprecedented levels of 

overweight and obesity, even while micronutrient deficiencies persist, thus creating a double burden of 

malnutrition. Through agroecology-based alternative food networks (AFNs), farmers and their allies 

have increasingly recognized the linkages between healthy agricultural practices and healthy food 

consumption. A breadth of literature explores how agriculture interventions can improve nutritional 

outcomes, such as by promoting production diversity, increasing incomes and empowering women. 

Agroecology has much potential to act on these pathways. However, because agroecology often 

spreads as a social movement rather than as a systematic intervention, empirical research assessing 

linkages between agroecology and farmers’ dietary practices is lacking.  

 

This thesis explores how the production practices and social capital promoted through agroecological 

AFNs may be associated with unique dietary practices that hold potential to support nutritional health 

in the face of both obesity and micronutrient deficiencies. To do so, this research implemented a 

participatory approach and sequential, exploratory mixed method design including ethnography, key 

informant interviews, focus group discussions and a cross-sectional survey comparing agroecology AFN 

participants and their non-participant farming neighbours. Findings show that AFN participants out-

performed their neighbours on multiple indicators of dietary nutrient adequacy and moderation. 

Analyses further suggest that agroecological AFNs support these dietary outcomes by strengthening 

production diversity and social capital, which in turn promote the consumption of foods from own-

production and from the social economy (e.g. barter) as well as promote the consumption of 

traditional foods. 

 

These results empirically demonstrate how agroecology can act on agriculture-nutrition pathways to 

enable healthy diets. Given the largely self-spreading nature of the global agroecology movement, 

agroecology may present an endogenous resource for supporting rural nutritional well-being.   

 



 

4 

Keywords : agroecology, nutrition, Ecuador, Indigenous populations, agriculture, alternative food 

networks, health, agrobiodiversity, social capital, dietary diversity 

Résumé 

Préoccupés par les pratiques agricoles qui nuisent à la santé humaine et environnementale, des 

réseaux d'agriculteurs équatoriens se sont organisés autour d’une alternative plus durable,  

l'agroécologie, au moment où une transition nutritionnelle conduit la population rurale à des niveaux 

sans précédents de surpoids et d'obésité, alors que persistent des carences en micronutriments, créant 

ainsi un double fardeau de malnutrition. À travers les réseaux d'alimentation alternative (RAA) basés 

sur l'agroécologie, les agriculteurs et leurs alliés reconnaissent de plus en plus les liens entre les 

pratiques agricoles saines et la consommation d'aliments sains. De nombreuses publications ont 

exploré la manière avec laquelle les interventions agricoles peuvent améliorer la nutrition, par 

exemple, en favorisant la diversité de la production, en augmentant les revenus et en renforçant 

l'autonomie des femmes. L'agroécologie possède un grand potentiel d’action sur ces mécanismes. 

Toutefois, comme l'agroécologie se répand souvent en tant que mouvement social plutôt qu'en tant 

qu'intervention systématique, des recherches empiriques sont encore nécessaires pour évaluer les 

liens entre l'agroécologie et les pratiques alimentaires des agriculteurs.  

 

Cette thèse explore comment les pratiques de production et le capital social promus par les RAA 

agroécologiques peuvent être associés à des pratiques alimentaires uniques, avec le potentiel de 

soutenir la santé nutritionnelle face à l'obésité et aux carences en micronutriments. Suivant une 

approche participative de recherche, un devis mixte séquentiel exploratoire comprenant 

l'ethnographie, des entretiens avec des informateurs clés, des discussions de groupe et une enquête 

transversale comparant des agricultrices appartenant aux RAA agroécologiques à leurs voisines 

agricultrices non participantes a été appliqué. Les résultats montrent que les participantes aux RAA ont 

obtenu de meilleurs résultats que leurs voisines à travers de multiples indicateurs d'adéquation et de 

modération alimentaires. Les analyses suggèrent en outre que les RAA agroécologiques soutiennent 

ces meilleurs résultats nutritionnels en renforçant la diversité de la production et le capital social qui, à 

leur tour, favorisent la consommation d'aliments issus de l’auto-production et de l'économie sociale 

(par exemple le troc), ainsi que la consommation d'aliments traditionnels. 
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Ces résultats démontrent empiriquement comment l'agroécologie peut agir sur les mécanismes liant  

l'agriculture à la nutrition pour favoriser une alimentation saine. Étant donné la nature du mouvement 

agroécologique mondial, largement auto-disséminé, l'agroécologie peut représenter une ressource 

endogène importante pour soutenir le bien-être nutritionnel des populations rurales.   

 

Mots-clés : agroécologie, nutrition, Équateur, Autochtones, agriculture, réseaux alimentaires 

alternatifs, santé, agrobiodiversité, capital social, diversité alimentaire 
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1. Introduction 

 

Scholars around the world are coming to terms with the reality that food, which holds potential to 

nurture human health and environmental sustainability, is largely threatening both the former and the 

latter (Willett et al. 2019). In lower and middle income countries, chronic micronutrient insufficiency 

persists and disproportionately affects the rural poor, many of whom are farmers (FAO 2014). 

Meanwhile, both the urban and rural sectors of these same countries are experiencing a rapidly-

spreading pandemic of overweight, obesity and related cardiometabolic chronic diseases (Popkin, 

Adair, and Ng 2012). Ecuador mirrors this global situation. Agricultural industrialization has drastically 

degraded the country’s natural resources (Fonte et al. 2012; Vandermeer and Perfecto 2013), 

nominally as a means to support food security (Sherwood et al. 2013). Even so, 25% of children remain 

stunted due to micronutrient deficiencies, with that figure rising to 42% among the nation’s 

predominantly rural Indigenous populations (Freire et al. 2014). Meanwhile, overweight and obesity 

affect 63% of adults, with prevalence increasing fastest among rural communities (Freire et al. 2014), 

and diet-related chronic diseases occupy the top four positions in national causes of death (INEC 2014). 

 

Globally, the staggering health consequences of this double burden of malnutrition coupled with the 

calamitous environmental impacts of food production are driving calls for systemic transformation 

concerning food and agriculture (Willett et al. 2019; HLPE 2017; Popkin 2014; Herforth et al. 2019). 

Within the visions for this transformation, interest is coalescing around the potential of agroecology 

and similar agrobiodiverse production systems to enhance nutritional security while regenerating the 

environment (HLPE 2019; Herforth et al. 2019; Frison and IPES-Food 2016; FAO 2018b; Nyéléni 2015). 

Agroecology is a dynamic, locally-adapted concept (HLPE 2019) that applies regenerative ecological 

principles to agricultural practices—such as by optimizing production diversity, eliminating harmful 

inputs, and leveraging beneficial biotic relationships (Altieri and Toledo 2011; Tittonell 2014; HLPE 

2019)—and integrates these practices with environmental, social and economic principles that 

contribute to farmer well-being and sustainable food systems (HLPE 2019; Francis et al. 2003; FAO 

2018b). 
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For rural populations in particular, who are often disproportionately vulnerable to food insecurity and 

nutritional disparities (FAO, IFAD, and WFP 2015), multiple pathways exist by which agriculture can 

improve nutrition, such as by providing food for own-consumption, generating income or empowering 

women (Hawkes and Ruel 2008; Arimond et al. 2011; Herforth and Harris 2014; Kadiyala et al. 2014). 

An important enabling factor for many of these pathways is agrobiodiversity, which can support 

production stability, supply diverse nutrients to the diet and provide income for food purchase (Jones 

2017; Frison and IPES-Food 2016; Powell et al. 2015). Agroecology is similarly expected to positively 

impact nutrition, in particular because its production principles are rooted in agrobiodiversity, but also 

because agroecology is often associated with socioeconomic, cultural and political principles that may 

support healthy diets (HLPE 2019; Wezel et al. 2020). However, empirical evaluation of the relationship 

between agroecological participation and farmers’ dietary practices is in its infancy (HLPE 2019; Mottet 

et al. 2020; Anderson et al. 2020). In part, this may be because agroecology spreads in many spaces as 

a dynamic social movement rather than as a systematic intervention (Wezel et al. 2009), making it 

more challenging to study. However, the momentum that agroecology has gained among peasant 

farmers and other local actors (Wezel et al. 2009; Altieri and Toledo 2011) may make it all the more 

interesting in that it may present an endogenous, self-spreading resource for rural nutrition-related 

health. 

 

The goal of this thesis is to contribute to this knowledge through a deep exploration of the relationship 

between farmers’ participation in agroecology and their dietary practices in Ecuador’s Imbabura 

province. Imbabura is situated in the Ecuadorian highlands, where farmers and other actors concerned 

with the environmental, economic, cultural and health consequences of agricultural “modernization” 

began uniting under the banner of agroecology as early as the late 1970s (Gortaire 2016; Sherwood et 

al. 2013). By the 2000s, agroecology forged strong alliances between farmers’ associations, NGOs, and 

civil society groups oriented toward food activism (Sherwood et al. 2013). Together, these diverse 

actors created agroecology-based alternative food networks (AFNs)—in the form of farmers’ markets, 

food baskets, solidarity stores, among others—intended to support farmers’ agroecological practices 

and give consumers access to agroecological products (Sherwood et al. 2013; Gortaire 2016). At the 

time research began for this thesis, Imbabura province had been identified as a hotspot for 

agroecology in Ecuador, with numerous well-established agroecology-based AFNs as well as several 

that were newly emerging (Heifer 2014). Through nuanced qualitative inquiry of the participants in 
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these AFNs, as well as quantitative comparison between agroecology-based AFN farmers and their 

non-AFN farming neighbours, this thesis aims to understand the mechanisms by which agroecology 

may impact farmer nutrition in the Ecuadorian highland context and draw lessons that are applicable to 

the broader discussion on linkages between agroecology and nutrition. 
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2. Literature review: the Ecuadorian highland food system in 

perspective 

 

2.1 Dueling food systems 

 

The FAO and other leading global voices on the food and 

nutrition stage advocate for a “food systems approach” to 

advance food security and nutrition imperatives, proposing 

that this holistic approach is necessary to address the 

complexities created by demographic transitions, changing 

consumption patterns, globalization, climate change and the 

depletion of natural resources (FAO 2018c; HLPE 2017; 

Swinburn et al. 2019; Willett et al. 2019). The sense that food systems (Ericksen 2008) exist on a 

continuum between two divergent paradigms has increasingly been articulated in Ecuador (Sherwood 

et al. 2013; Arce, Sherwood, and Paredes 2015) and around the world (HLPE 2017; M. I. Gómez and 

Ricketts 2013; Goodman and Goodman 2009). On one end, literature describes food systems 

characterized by industrialization; globalized economies dominated by multinationals; market 

integration across the value chain; and, the prioritization of economies of scale. In many locations, this 

system has become predominant, and is often summarized as the “modern” (M. I. Gómez and Ricketts 

2013), “industrial” or “conventional” system (Goodman and Goodman 2009). On the other end, 

literature describes food systems characterized by small-scale, family-based agriculture; short, local 

food chains; and, the prioritization of synergies between agricultural production and local ecosystems. 

This system is consistent with traditional practices around food and agriculture that persist in some 

locations, and has thus been labeled the “traditional” food system (M. I. Gómez and Ricketts 2013). 

However, a growing interest in re-orienting modern food around these same characteristics has driven 

the use of the term “alternative” to describe this food system (Goodman and Goodman 2009).  

 

2.1.1 Ecuador’s unsustainable agricultural convention 

 

Food systems: Food systems include the 
range of activities and actors involved in 
getting food from production to 
consumption, the environmental and 
socioeconomic drivers that act on these, 
and finally the outcomes for food security 
and for societal and environmental welfare 
(Ericksen 2008).  
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A food system is unsustainable when its components create negative trade-offs or destructive feedback 

cycles with harmful impacts to food security, societal welfare or the environment (Ericksen 2008; Frison 

and IPES-Food 2016). Such is the case, for example, when food production causes soil erosion and 

biodiversity depletion, which in turn propagate a negative cycle by imperiling food production. 

Conversely, a food system is sustainable when its components regenerate each other, such as when 

food production replenishes soils and increases biodiversity, thus enabling further food production 

(Frison and IPES-Food 2016).  

 

In Ecuador, the process of agricultural modernization that began in the 1950s heralded a new approach 

to the food system that nominally carried with it an altruistic promise of resolving chronic food scarcity 

by intensifying production (Sherwood et al. 2013). Yet over half a century later, malnutrition not only 

persists, but has itself modernized to take on new forms offered by a widespread transition toward 

dietary excesses (Freire et al. 2014; Gross et al. 2016). Alongside nutritional consequences, agricultural 

and food industrialization in Ecuador has created a series of environmental and social problems in need 

of critical attention.  

 

Agricultural intensification through mechanized tillage, reduced fallow times and use of chemical 

fertilizers propel massive soil erosion and loss of the organic matter that forms the basis of soil fertility 

(Fonte et al. 2012). Meanwhile, the expansion of the agricultural frontier for both internal and export 

markets threatens Ecuador’s watersheds (Fonte et al. 2012) and erodes its biodiversity through 

deforestation, ecosystem fragmentation and other forms of habitat loss (Vandermeer and Perfecto 

2013; Tapia-Armijos et al. 2015). Likewise, seed selection in the interest of economies of scale and 

market efficiency is implicated in the loss of an immense diversity of Andean seed varieties developed 

over millennia and their associated cultural knowledge (Zimmerer 1997; Sherwood 2009). While these 

agricultural practices prioritize short-term gains, in the longer term, they have driven declines in 

production, defeating their nominal purpose (Sherwood 2009).  

 

Conventional agriculture has also created bleak externalities for farmer health. Many Ecuadorian 

farmers apply pesticides that have been banned by the United States and European Union, and in one 

region, deaths from pesticide poisonings rank among the highest documented in the world (Cole, 

Carpio, and León 2000; Sherwood 2009). Finally, multiple aspects of the modern Ecuadorian food 
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system, including the value chain from production to retail, marketing practices and the advent of 

ultra-processed foods, have been identified as an affront to food sovereignty, transferring control of 

the food system from the hands of individuals and families to those of large companies (Rebaï and 

Vélez 2018; Torres et al. 2016; Arce, Sherwood, and Paredes 2015). This panorama portrays a 

conventional food system that does not support nutritional, social or environmental health and is in 

need of upheaval.  

 

2.1.2 The emergence of agroecology as an alternative 

 

Concern with the failures of the modern Ecuadorian food system motivated the emergence of sub-

political, counter-movements aiming to practice and promote a more sustainable alternative 

(Sherwood et al. 2013). Rooted in a long Andean tradition of successfully managing diverse ecosystems, 

many farmers still maintain a wealth of traditional knowledge that remains relevant to current efforts 

to achieve agricultural sustainability (Fonte et al. 2012). However, recognizing new political, 

sociocultural and economic realities, as well as 

certain advantages to introducing knowledge 

from around the world, successful traditional 

agricultural practices have been updated and 

rebranded. Now, numerous actors advocating for 

sustainable agriculture in Ecuador—including 

Indigenous federations, farmers’ associations, 

NGOs and civil society groups—have united 

around agroecology as the preeminent 

alternative (Gortaire 2016; Sherwood et al. 2013). 

 

Ecuador’s experience is part of a greater trend in Latin America and around the world promoting 

agroecology (HLPE 2019) as the path toward agriculture that regenerates the environment, provides 

family farmers with a just and dignified livelihood, respects traditional cultures and knowledge (Altieri 

and Toledo 2011; HLPE 2019), and is able to provide an abundance of food to meet local and global 

nutritional needs (Pretty et al. 2006; McKay 2012; Force 2008). Agroecology has received emphatic 

buy-in from a diversity of actors, including researchers, development practitioners, and more recently 

Agroecology: Agroecology encompasses a science, a 
farming strategy and a social movement that generally 
converge around the use of farming practices that: (i) apply 
ecological principles to farming, (ii) are locally adapted, (iii) 
promote biodiversity and leverage ecosystemic 
interactions, (iv) create a closed cycle to minimize and 
eventually eliminate dependence on outside inputs such as 
synthetic pesticides and fertilizers, and (v) are 
regenerative, rather than toxic. In some, but not all, cases, 
agroecology can be considered functionally equivalent 
with traditional farming practices as well as other 
emergent paradigms such as organic farming or 
permaculture (HLPE 2019). 
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international organizations such as the FAO (HLPE 2019; FAO 2018b). However, its widespread 

promotion across farmer networks has earned it a status beyond that of a science or production 

strategy, but rather of a social movement (Wezel et al. 2009).  

 

The consolidation of Ecuadorian agroecology as a movement, rather than as a disparate collection of 

people practicing a farming strategy, was largely related to a resounding recognition among farmers of 

the need to reclaim their food sovereignty—that is, control over what and how to produce and 

consume—which modern agriculture and food systems had compromised (Gortaire 2016). By the mid-

1990s, farmer organizations viewed agroecology as a means to interfere with the logic of industrial 

agriculture in that it promotes diversity on the farm (rather than crop specialization), it maintains 

farmer labour autonomy (rather than pushing farmers to work for the agriculture industry), it maintains 

the value of the farm’s products in the hands of the farmer (rather than placing value at the whims of a 

demand-driven market), and it breaks the cycle of dependence on expensive and often toxic 

agricultural inputs (Gortaire 2016). These linkages to food sovereignty popularized agroecology among 

rural networks, including among highly-organized and highly-influential Indigenous organizations 

(Gortaire 2016). 

 

Box 1: Trajectory of agroecology in Ecuador 

The term “agroecology” took hold in the Ecuadorian lexicon in the 1980s, but traditional farming 

strategies that local agroecological practices are largely based on originated before the arrival of 

the Spanish and even before that of the Incas. Traditional production paradigms and specific 

strategies that persist to date include the chakra andina, wachu rozado, chakra amazonica, aja 

shuar, finca montubia, huerto palta, finca pasto, canoero, colino, and cantero, among others. 

These practices employ creative adaptations to environments as unique and different as the 

high-altitude Andean mountains, mangroves, dry forests, and Amazonian river banks (Gortaire 

2016).  

 

The chakra andina, for example, is a farming paradigm that remains wide-spread across the 

highland region. Like all traditional farming strategies, the chakra andina holds the objective of 

providing agrobiodiversity to meet the family’s food needs. This agrobiodiversity is supported 
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both through intercropping of domesticated plants that hold mutually beneficial relationships 

(e.g. grains with legumes, wherein the grain provides structural support and the legume fixes 

nitrogen) as well as through management of wild or semi-domestic plants that support diets, 

deter or distract pests, or provide other services (Torres Guevara and Parra Rondinel 2005). 

Planting calendars are determined by lunar cycles, solar cycles and climatic signals. Synergistic 

ecological management of the soil, water and the greater natural environment is integrated with 

spiritual connections to Allpa Mama (literally, mother earth or mother soil; refers to the idea of 

“living soil”), Yaku Mama (literally, mother water; refers to the idea of “living water”) and Pacha 

Mama (literally, mother universe; refers to the natural environment and the universe’s energetic 

vitality) (Gortaire 2016). In the Northern highlands, where potato production presently 

dominates the agricultural landscape, some farmers and especially those who manage the 

steepest slopes continue to apply the traditional wachu rozado strategy. This strategy employs a 

tillage technique that conserves soil from erosion, protects tubers from pests by managing 

humidity and has been shown to be overall more productive than modern tillage conventions 

(Sherwood 2009, 38).  

 

In recent decades, a convergence of competing demands resulted in many farming families in 

the Ecuadorian highlands maintaining their traditional practices by implementing a double-

strategy: on part of their land, they produced cash crops for the market using “modernized” 

approaches including application of agrochemicals; simultaneously, they produced for home 

consumption, using traditional agroecological practices based on biodiversity and efficient use 

of natural resources (Gortaire 2016). However, as farming families began to lose revenue on cash 

crops (Sherwood 2009; Waters 2007) and experience the severe health effects and mortality 

related to pesticides (Cole et al. 2002; Sherwood and Paredes 2014), some families abandoned 

the project of modernization and returned to the safer route of traditional agriculture 

approaches (Gortaire 2016). Simultaneously, certain scientific and academic organizations 

became concerned with the environmental impacts of agricultural modernization, and began 

promoting the reintegration of plant and animal agrobiodiversity, soil conservation practices, 

appropriate water use, native reforestation, and organic fertilizers (Gortaire 2016).  
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By the 2000s, agroecology became the dominant paradigm for sustainable agriculture in Ecuador, 

as in much of Latin America, and numerous farmers’ organizations, NGOs, and broader networks 

emerged at a local and national level for its promotion (Gortaire 2016; Sherwood et al. 2013). 

Simultaneously, agroecology became a way to honor and reconnect with the traditional 

Indigenous agricultural strategies and related cultural traditions that persisted but had lost 

prominence (Gortaire 2016). As more and more Indigenous and non-Indigenous farmers 

appropriated agroecology and began to self-identify as agroecological, the production practice 

increasingly took the shape of a movement. Now, Ecuador’s agroecological farmers are well-

connected in farmers’ associations that organize farmers’ markets or engage in other types of 

alternative food networks. Agroecological networks also organize education initiatives relating 

to food production, transformation, commercialization and consumption, and farmers are the 

co-authors of educational campaigns that bring together consumers and producers around food 

as an articulating common cause (Sherwood et al. 2013).  

 

The role of alternative food networks  

 

The recognition of agroecology as a means to reclaim 

food sovereignty played a large role in  the creation and 

promotion of agroecology-based alternative food 

networks (AFNs), such as farmers’ markets and 

community-supported agriculture food baskets (Gortaire 

2016; Goodman and Goodman 2009). AFNs emerged as 

an integral component for exerting food sovereignty 

because they allowed farmers to capture monetary value 

on their agroecological products by selling directly to 

consumers (Gortaire 2016). This not only allowed them to 

establish more equitable prices, but also to sell a diversity 

of products in smaller quantities, rather than in the bulk 

quantities expected by intermediaries in conventional commercial networks (Contreras Díaz, Paredes 

Chauca, and Turbay Ceballos 2017; Deaconu, Borja, and Oyarzún 2015).  Moreover, they created 

Alternative food networks (AFNs): 
Providing an “alternative” to conventional 
agriculture and supply chains that are 
frequently harmful to farmers, these 
networks typically consist of short 
commercial value chains connecting 
sustainable family farming to consumers 
through little or no intermediation 
(Goodman and Goodman 2009). In Ecuador, 
the most relevant examples include 
farmers’ markets, food baskets and 
solidarity stores (Gortaire 2016; Heifer 
2014). 
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affective (i.e. emotional) relationships between producers and consumers that favoured equitable 

transactions and positive interpersonal experiences (Contreras Díaz, Paredes Chauca, and Turbay 

Ceballos 2017; Sherwood, Arce, and Paredes 2018). Agroecology-based AFNs initially took hold in the 

1990s, and interest grew rapidly: by 2013, a study documented 210 active AFNs across 17 of Ecuador’s 

24 provinces, and the authors posited that others existed that they had not yet identified (Heifer 2014). 

AFNs are now the primary spaces in which agroecological farmers discuss ideas, create a shared 

identity, initiate new practitioners, and establish norms around production practices (Heifer 2014).  

 

The growth of agroecology-based AFNs brought greater visibility to agroecology, allowing for the 

creation of larger agroecological networks that included not only farmers’ associations but also 

consumers and other allies (Gortaire 2016). Through these diverse alliances, Ecuador’s agroecology 

movement has expanded to address multiple aspects of the food system that extend beyond 

agricultural production. An integral component is now the promotion of “responsible consumption” 

among farmers and non-farmers alike, which advocates for consuming food that is nutritious and 

healthy for the producer, consumer and environment, that promotes social and economic justice, and 

that is culturally relevant (Sherwood et al. 2013; Sherwood, Deaconu, and Paredes 2017; April-Lalonde 

et al. 2020). The shift in the discourse from “agriculture” to the more inclusive “food” gave entry to 

new interest and opportunities to integrate subjects such as gastronomy and nutrition into the 

activities of agroecological networks, and gave rise to specific concerns regarding farmers’ nutrition-

related health (Sherwood et al. 2013; Sherwood, Deaconu, and Paredes 2017).   

 

 

In summary: The environmental, social and health problems associated with conventional 
agriculture motivated Ecuadorian farmers to seek a more sustainable alternative, and many united 
around agroecology. They further implemented alternative food networks such as farmers’ markets 
to exert food sovereignty and sell their agroecological products. These networks opened the door 
for new alliances that ultimately expanded the priorities of agroecology to include not just 
agriculture but also food, integrating nutrition into the discourse.  
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2.2 Nutrition imperatives in Ecuador 

 

In 1986, a nationally representative survey on 

food, nutrition and health among children 

under 5 years of age, DANS1, marked Ecuador’s 

interest in systematically understanding its 

population’s nutritional health. This survey 

identified high prevalence of both acute and 

chronic malnutrition, characterized by 

emaciation and stunting, respectively (Freire, 

Ramírez, and Belmont 2015). Since then, 

Ecuador has made striking progress in reducing hunger2, and has slashed its prevalence from 21% to 9% 

over the past decade (FAO et al. 2020). This progress notwithstanding, the most recent nationally 

representative nutrition survey, ENSANUT-ECU3, which gathered data from 2011 to 2013, upheld the 

importance of prioritizing nutrition in national public health policy. This data underlined that nutritional 

health imperatives have shifted from addressing hunger to a need for addressing diets marked by 

chronic nutrient imbalances, including both deficiencies and excesses, and their widespread 

physiological consequences (Freire, Ramírez, and Belmont 2015).    

 

2.2.1 Malnutrition in Ecuador 

 
A double burden of malnutrition 
 
Like most other countries in Latin America and the Caribbean (FAO et al. 2019), Ecuador is now 

weighted by a double burden of malnutrition, wherein high rates of micronutrient deficiency coexist 

 
1 The name of the survey, DANS, is the Spanish acronym for Diagnóstico de la Situación Alimentaria y de Salud de 
la Población Ecuatoriana Menor de Cinco Años. 

2 Hunger is measured according to undernourishment, referring to the inability to meet daily caloric needs (FAO 
et al. 2020). 

3 The name of the survey, ENSANUT-ECU, is the Spanish acronym for Encuesta Nacional de Salud y Nutrición del 
Ecuador. 

Nutritional health is a term used throughout this thesis to 
encompass dietary practices and health outcomes that 
directly relate to nutrition, including both food and 
nutrient intakes, typically measured through dietary 
assessment methods, as well as physiological outcomes, 
measured through anthropometric (e.g. height, weight), 
biochemical (e.g. nutrient levels) and clinical assessment 
(e.g. disease diagnosis). This summary term is used to 
simplify discussion on different health concepts within and 
adjacent to nutrition. Greater specificity is provided when 
relevant, and particularly to describe the components of 
nutritional health assessed in this study’s research 
methods (as described in Sections 4 and 5).   
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with overweight and obesity (OW/OB) (Freire et al. 2014). As a result, the consequences associated 

with micronutrient deficiency—which include among others, stunting, cognitive deficiencies and 

immune system impairment (Branca and Ferrari 2002; M. M. Black 2003; Katona and Katona-Apte 

2008)—persist and are now accompanied by increased prevalence of chronic diseases that include but 

are not limited to heart disease, diabetes mellitus, cerebrovascular disease and hypertensive disease 

(Freire, Ramírez, and Belmont 2015). Indeed, these diseases rank as the top four causes of death in 

Ecuador, in the same order (INEC 2014). The double burden of malnutrition is visible at different scales. 

On a national level, 25% of children under five are stunted, while OW/OB is present in 8.5% of children 

of the same age range and in 63% of adults. At a household level, over half of stunted children under 

five have an OW/OB mother, and at an individual level, 20% of stunted children aged 5-11 are 

themselves OW/OB (Freire, Ramírez, and Belmont 2015).  

 

Although stunting in Ecuador has decreased over the past decade, the prevalence for children under 

five remains, alarmingly, over three times the South American average of 7.3% (FAO et al. 2020) and 

trails only Guatemala when compared to other countries in Latin America and the Caribbean (FAO et al. 

2019). With respect to OW/OB among adults (63%), Ecuador performs better than the South American 

average of 81%, and the prevalence for children under five (8.5%) is similar to the South American 

average of 7.9% (FAO et al. 2020). Both under- and overnutrition come at a cost. The United Nations 

Economic Commission for Latin America and the Caribbean estimates that, in 2014, undernutrition4 

cost Ecuador $2.6 billion (USD) and overnutrition (OW/OB) cost $1.7 billion, when accounting for costs 

to health, educational efficiency and productivity. When looking at costs to health alone for that year, 

overnutrition, at $1.5 billion, cost the country’s public health system and private pockets 35 times more 

than undernutrition (which cost $43.5 million) (Fernández et al. 2017).   

 

Nutrition transition 
 

Ecuador’s double burden of malnutrition is the result of its incomplete passage through a nutrition 

transition from traditional to globalized foods (Freire et al. 2014), making its population simultaneously 

vulnerable to the nutritional disadvantages of both systems. Thus, while deficiencies associated with 

 
4 The study’s indicator includes costs associated with a history of underweight, stunting and wasting (Fernández 
et al. 2017). 
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traditional food systems persist, increased consumption of processed foods and higher intakes of 

simple carbohydrates, sodium and saturated fats lead to dangerous nutrient excesses (Popkin 1993; 

Popkin, Adair, and Ng 2012). The ENSANUT-ECU survey characterizes how this nutrition transition is 

manifest in the Ecuadorian diet, estimating that less than three percent of the population meets 

recommended fiber intake levels, reflecting low consumption of fruit and vegetables. Meanwhile, rice, 

bread, sugar and other simple carbohydrates are among the top contributors to caloric intake, along 

with palm oil. The latter is further problematic because of its high saturated fat content. Further, the 

survey finds that increased consumption of sugar-sweetened beverages, processed and ultra-processed 

foods are contributing to high intakes of calories, sodium and unhealthy fats (Freire, Ramírez, and 

Belmont 2015). In 2013, sales per capita of processed foods in Ecuador was 88 kg, representing a 20% 

increase over merely three years (PAHO 2015). While this was lower than the Latin America regional 

average of 130 kg per capita and paled in comparison to the United States (307 kg) and Canada (230 kg) 

(PAHO 2015), the rapid increase is cause for deep concern. Even in parts of rural Ecuador where 

processed and ultra-processed foods are not yet as prevalent, high intake of culinary ingredients 

including oils, sugar and salt contribute to the excesses and imbalances characteristic of the nutrition 

transition (Gross et al. 2016). 

 

The ENSANUT-ECU identified the most pressing micronutrient deficiencies to be those in iron, vitamin 

A and zinc, with inadequate dietary intake among 83%, 77% and 42% of the population for each 

nutrient respectively (Freire, Ramírez, and Belmont 2015). Despite national supplementation programs, 

prevalence of deficiency for each was higher in 2012 than in 1986-1988 national data (Freire, Ramírez, 

and Belmont 2015)). ENSANUT-ECU also identified calcium, B12 and vitamin C as other micronutrients 

of concern, with inadequate intake estimated for 96%, 12% and 27% of the population, respectively. 

Iodine deficiency is no longer a problem thanks to successful salt iodization policies; instead, there now 

appear to be harmful iodine excesses caused by high salt intake. The ENSANUT-ECU authors highlighted 

zinc as the most important micronutrient to prioritize, given the role of zinc deficiency in stunting. 

While zinc is common in animal-source foods, at a national level the primary source of protein is rice, 

which inhibits zinc absorption due to its high phytic acid content (Freire, Ramírez, and Belmont 2015). 

This further underlines the unique complexity of the nutrition transition, given rice’s status as a 

recently-introduced food associated with modernity in much of Ecuador (Gross et al. 2016).  
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2.2.2 Social inequalities and malnutrition  

 

Rural and Indigenous populations 

 

The prevalence of different forms of malnutrition in Ecuador is enmeshed with deeply-rooted and self-

perpetuating inequalities, with certain populations more vulnerable to malnutrition than others. 

Poverty, which affects 26% of the total Ecuadorian population5 (INEC 2016), is intricately linked to 

stunting and micronutrient deficiency, as are low education and ethnic identity (Larrea and Kawachi 

2005; Freire, Ramírez, and Belmont 2015; Ramírez-Luzuriaga et al. 2020). Notably, rural people are 

three times more likely to live in poverty than urban people, with poverty prevalences of 47% and 16%, 

respectively. Among rural people, those who depend on agriculture for their livelihoods are even more 

susceptible to poverty (INEC 2016). In turn, the nation’s rural population has consistently higher 

prevalence of different forms of undernutrition among both children and adults, including 

underweight, stunting and key nutrient deficiencies (Freire et al. 2014).  

 

Indigneous people, who are more likely to live in rural areas6 and depend on farming as a livelihood 

(INEC 2006), are also at the highest risk for poverty and undernutrition. Indeed, Indigenous identity is 

the strongest predictor of poverty at a national level, with poverty affecting an alarming 65% of the 

Indigenous population (INEC 2016). Among Indigenous women, 52% have short stature, which is 

indicative of a history of stunting, compared to 27% of mestizo (i.e. non-ethinic minority) women, and 

42% of Indigenous children are stunted, compared to 24% of mestizo children (Ramírez-Luzuriaga et al. 

2020). Indigenous populations also fare worse on other specific nutritional indicators; for example, 

they are less likely to meet their protein needs, and Indigenous children are more likely to be anemic 

(Freire, Ramírez, and Belmont 2015). 

 

At first glance, OW/OB appears to be a somewhat more democratic player in that the nation’s 

wealthiest fare only slightly better than do others, with an OW/OB prevalence of 60% among the 

 
5 The 2014 income-based poverty line is established at $84.32 USD per capita monthly and the extreme poverty 
line is established at $47.56 USD per capita monthly (INEC 2016).  

6 81% of Indigenous men and 83% of Indigenous women live in the country’s rural sectors (INEC 2006). 
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wealthiest income tertile, compared to 66% in the lowest and middle tertiles (Ramírez-Luzuriaga et al. 

2020). Although OW/OB remains a larger problem among urban adults, the burden is shifting quickly 

toward rural sectors. The annual increase in prevalence of OW/OB is higher in rural areas than it is in 

urban areas, and children in rural areas have higher prevalence of OW/OB than children in urban areas 

(Freire et al. 2014). Indigenous adult women currently have lower prevalence of OW/OB than their 

mestizo counterparts (55%, compared to 64%), but no such difference appears when comparing 

children or adolescent girls, suggesting that Indigenous populations may, unfortunately, be catching up 

on this health problem (Ramírez-Luzuriaga et al. 2020). Similarly, diet-related chronic diseases have 

made deep inroads into both urban and rural sectors, and across all wealth levels and ethnic groups 

(Freire, Ramírez, and Belmont 2015).  

 

Cycles of inequality and malnutrition 

 

Not only do socioeconomic factors contribute to malnutrition, but malnutrition also perpetuates the 

cycle of inequality. This is exemplified by the relationship between childhood undernutrition and 

education. An analysis by the United Nations Economic Commission for Latin America and the 

Caribbean and the World Food Programme found that, in Ecuador, stunting is associated with a three-

fold lower probability of finishing primary school, and only 11% of people who were stunted as children 

finish secondary school, compared to 45% of those without a stunting history. In total, chronic 

undernutrition is estimated to be associated with an education gap of 2.3 years (excluding post-

secondary education) (Fernández et al. 2017). In turn, this education gap can contribute to further 

malnutrition, as shown by a study based on Ecuadorian census data that found that lower maternal 

education level is associated with children’s stunting (Larrea and Kawachi 2005). 

 

Cruelly, malnutrition also begets further malnutrition through physiological mechanisms. A growing 

understanding of health development throughout the life course posits that factors operating early in 

life can have long-term health outcomes (Halfon et al. 2014). People who were undernourished as 

children are not only more likely to become OW/OB later in life, but they are also more likely to 

experience greater severity of metabolic disorders (Stein, Thompson, and Waters 2005). Moreover, the 

children of women who experienced nutrient deficiencies during pregnancy are more likely to 

experience metabolic disease throughout their life course (Godfrey, Gluckman, and Hanson 2010). The 
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ultimate result is that undernutrition catalyses the double burden of malnutrition in individuals and 

across generations, thus enabling the inequalities that underscore nutritional deficiencies to also be 

implicated in nutritional excesses. 

 

2.3 Focus on highland farmers’ food and nutrition 

 

Ecuador is frequently described according to four main regions with distinct biogeographic, historic, 

economic and cultural characteristics—the highlands, coast, Amazon and Galápagos—and the 

socioeconomic differences in malnutrition are mirrored by differences across these regions, as well as 

internal differences between the rural and urban sectors. The rural sector of the highland region ranks 

the highest in terms of poverty, affecting 46% of the population (compared to 26% nationally) (INEC 

2016), as well as stunting, affecting 38% of children (compared to 24% nationally) (Freire, Ramírez, and 

Belmont 2015). Uncoincidentally, this region is also home to the majority of the country’s Indigenous 

and rural population, as well as population relying directly on farming for their livelihood (INEC 2006; 

Heifer 2014). Understanding the circumstances that place rural highland populations at 

disproportionate risk of malnutrition requires attention to the unique challenges that farmers face, the 

dietary practices in the region, as well as the environmental co-factors that contribute to and aggravate 

malnutrition in rural areas. 

 

2.3.1 Opportunities and obstacles for nutritional health 

 

Smallholder, family farmers (Berdegué and Fuentealba 2011), who comprise an estimated 85% of 

Ecuador’s farming population (Leporati et al. 2014), rely heavily on consumption of own-production as 

well as agriculture-based income for food. The biogeographic conditions of the highland region, which 

belongs to the páramo Andes ecosystem stretching between Peru and Venezuela, provides unique 

opportunities for biodiverse farming. Its inhabitants live at altitudes from about 1,500 to over 3,000 

In summary: In Ecuador, a nutrition transition from traditional to globalized food systems has placed 
the country in the throes of a double burden of malnutrition, wherein the problems of nutrient 
excesses are expanding while the problems of nutrient deficiencies have yet to be resolved. Rural 
and Indigenous people, who are primarily situated in the country’s highland region, face multiple, 
self-perpetuating inequalities that increase their vulnerability to this double burden.   
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meters above sea level in the inter-Andean valleys and mountainsides that rest between Ecuador’s 

Western and Central cordilleras. This region is characterized by extreme altitudinal variation, meaning 

that multiple ecosystems exist over short geographic distances. This condition allows farmers to grow a 

diversity of crops over small distances, from tropical fruits in lower regions to Andean grains (e.g. 

quinoa, amaranth) and tubers (e.g. potatoes, melloco, oca) in higher regions, thus contributing 

tremendous diversity to the local food environment 

and often even to individual family farms with parcels 

at different altitudinal levels. Further, a wet climate 

and diurnal (i.e. from day to night) rather than 

seasonal temperature variation allow farmers to 

maintain a diversity of crops throughout the year even 

with little or no irrigation (Fonte et al. 2012; 

Prefectura de Imbabura 2017).  

 

However, the highland region’s history of inequality in land access for Indigenous people and the rural 

poor has relegated many of these farmers to small plots on highly-sloped, high-altitude or otherwise 

marginal lands. Farmers of Indigenous identity now usually occupy the most challenging environments 

(Waters 2007; Melby et al. 2020), characterized by steep mountainsides with severe water run-off and 

soil erosion, poor road infrastructure, high winds and dramatic weather events (e.g. hail, drought, 

violent rainstorms) made worse by climate change, and extreme difference in day-and-night 

temperatures (Sherwood 2009). The unique complexities of producing on these lands lead many 

families to prioritize high energy density foods such as potatoes, corn and simple carbohydrates, 

thereby paving the way for both micronutrient deficiencies and macronutrient excesses (Oyarzun et al. 

2013; Berti, Krasevec, and Cole 2004). Improving this situation is further complicated by additional 

factors that affect Ecuador’s rural sectors and farming populations, including limited access to 

education, health care, credit, and other services (Torres et al. 2016), neurobehavioral impairment and 

other consequences of pesticide exposure (Berti, Krasevec, and Cole 2004; Cole, Carpio, and León 

2000), production challenges due to soil degradation, climate change, and pesticide resistance (FAO 

2015), economic uncertainty due to fluctuating markets for cash crops (Zamosc 1994; Sherwood 2009), 

gastrointestinal infections from parasites and enteric pathogens (Jacobsen et al. 2007), cultural 

  

Smallholder, family farmers:  The terms 
“smallholder” and “family farmer” generally 
refer to producers managing farms that are (i) 
small, with respect to local dimensions; (ii) 
family-operated; and, (iii) have limited or no 
non-family hired labor (Berdegué and 
Fuentealba 2011). In this thesis any mention of 
farmers is in reference to smallholder, family 
farmers, unless explicitly stated otherwise.  
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displacement of traditional foods (King and Gershoff 1987) and traditional knowledge (Gortaire 2016), 

as well as historic and modern-day discrimination against Indigenous people (Torres et al. 2016).  

 

2.3.2 Dietary practices 

 

Despite the vulnerability of the highland rural sector, the past two decades have seen limited research 

on the consumption practices of family farmers in the region (Oyarzun et al. 2013; Berti, Fallu, and Cruz 

Agudo 2014). Existing research shows that the transition from subsistence farming to wage labour and 

migration has changed the way farming families eat. While Ecuador’s rural highland families eat more 

fruits and vegetables today than they did three decades ago (Soto 2014), access to wages has increased 

consumption of carbohydrates and processed sugars, and a clear nutrition transition is underway (Soto 

2014; Oyarzun et al. 2013). Moreover, factors such as women’s increased workload and global market 

values have resulted in the decision to sell rather than consume highly nutritious Andean crops such as 

quinoa and lupine beans, and to use the cash to purchase cheaper, but less nutritious industrialized 

foods (Arce, Sherwood, and Paredes 2015).  

 

Eating practices in the Ecuadorian highlands do not exhibit the intra-household nutritional disparities 

(typically favouring adult men) that have been reported in other countries; instead, household 

members tend to eat the same foods in equitable quantities, regardless of sex or age (Berti, Leonard, 

and Berti 1997; Berti, Krasevec, and Cole 2004). However, gender is important for determining roles in 

food practice, with women playing a greater role and holding high decision-making power in food-

related practices such as preparing food, feeding children and making food purchases (Soto 2014; 

Peterman et al. 2015).  

 

In the northern highlands, Berti and colleagues found diets to be dominated by potatoes and grains, 

with adequate vegetable intake, but insufficient intake of animal products. As a result, dietary intake 

was high in carbohydrates, with potentially inadequate intakes of protein and fat. The study also found 

high prevalence of inadequate intake of vitamin A, vitamin B12, zinc, folate, riboflavin and calcium. 

Instead, vitamin C intake was high, and iron intake was mostly adequate, which the authors identified 

as a likely result of high levels of potato consumption (Berti, Krasevec, and Cole 2004). In a study on 

children of potato growers in Ecuador’s central highlands, Orozco and colleagues reported dietary 
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patterns similarly dominated by excess carbohydrate intake and insufficient protein intake, but also 

identified widespread excess in caloric intake as well as excess fat intake among a quarter of 

participating households. Unlike Berti and colleagues, Orozco and colleagues found iron intake to be 

insufficient among 96% of the study population; findings for other micronutrients were largely similar 

between the two studies (Orozco et al. 2007). The disparities in fat and iron intake between the two 

studies may have been as much a reflection of distinct research methods (e.g. Berti and colleagues 

assessed dietary intake using two 24-hour recalls whereas Orozco and colleagues used food purchases) 

as that of true nutritional differences between the two populations. However, both highlight 

problematic macronutrient intakes and micronutrient inadequacies associated with a deficit in animal-

source foods. 

 

2.3.3 Environmental co-factors in farmer malnutrition 

 

While poor diet is the most proximate cause of malnutrition, other environmental factors may place 

Ecuador’s farmers at additional risk of malnutrition as well as exacerbate its consequences, with strong 

evidence for the role of gastrointestinal infections and pesticide exposure7. Among rural populations, 

gastrointestinal infection can be related to lack of potable water, close contact with farm animals, and 

oral-fecal contamination (World Health Organization 2015). Pesticide exposure on the farm is not 

limited to people who apply pesticides, but can also occur through inappropriate storage as well as 

exposure to clothing or to household items that have come into contact with pesticides (Cole et al. 

2002).  

 

Gastrointestinal infectious disease 

 

Diarrheal disease, parasitic infections and enteric pathogens play an important role in malnutrition 

throughout the life cycle. These gastrointestinal infections can impair nutritional status by creating 

acute symptoms, such as diarrhea, blood loss and loss of appetite, as well as chronic nutrient 

 
7 Earlier literature also pointed to low oxygen levels, or hypoxia, related to life at high altitudes as a factor that 
may affect nutritional outcomes in high-altitude populations such as those of Ecuador´s highlands. However, the 
relationship seems to disappear when controlling for socioeconomic factors, suggesting that hypoxia may not 
play the role that was previously hypothesized (Leonard et al. 1990). 
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malabsorption related to gut inflammation or damage known as environmental enteropathy. 

Particularly among young children, both acute and chronic symptoms can result in stunting and 

impaired cognitive development (World Health Organization 2015). However, these problems are not 

unique to children, and can also affect nutrient absorption among adults (Korpe and Petri Jr 2012).  

 

One study in the rural Ecuadorian highlands underlined the pertinence of gastrointestinal infections in 

this region, finding the prevalence in the study population to be higher than among similar studies in 

South America (Jacobsen et al. 2007). Of ten parasites and pathogens tested, 86% of children were 

infected with at least one and 63% were infected with two or more. Additionally, 78% had at least one 

protozoan infection and 42% had at least one helminth infection (Jacobsen et al. 2007). Children may 

also suffer the consequences of gastrointestinal diseases indirectly. For example, maternal anemia, 

which may be caused by nutrient malabsorption (Korpe and Petri Jr 2012), increases the risk of preterm 

delivery, low birth weight and undernutrition during childhood (R. E. Black et al. 2013). Similarly, a 

study in Ecuador identified associations between maternal parasitic infection and fetal growth 

retardation, even when the infection was asymptomatic (Weigel et al. 1996).  

 

Pesticide exposure 

 

Pesticide exposure is of pressing concern in the Ecuadorian highlands, and in one province, mortality 

due to pesticide poisonings ranked among the highest reported in the world (Cole et al. 2002; 

Sherwood 2009). Adding to the many consequences of pesticide exposure—which include acute 

poisoning, skin disorders, neurological effects and cancer—it appears that pesticide exposure also 

interacts with various forms of malnutrition and their consequences. Although few studies support a 

direct causal relationship between pesticide exposure and nutritional deficiencies, one study in the 

United States suggests that such a link exists between organochlorine pesticides and vitamin D 

deficiencies (J.-H. Yang et al. 2012). Further, a study with Ecuadorian agricultural workers found lower 

hemoglobin levels in male pesticide appliers as compared to female housewives who had less pesticide 

exposure, suggesting a potential, though unconfirmed, link between pesticides and anemia (Cole n.d. In 

(Berti, Krasevec, and Cole 2004)). Instead, more evidence exists to support the link between pesticide 

exposure and the problems associated with nutrient excesses, particularly to metabolic syndrome 

(Rosenbaum et al. 2017; D.-H. Lee et al. 2011), cardiovascular disease (Ha, Lee, and Jacobs Jr 2007), 
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obesity, dyslipidemia, insulin resistance and diabetes (D.-H. Lee et al. 2011). In the Ecuadorian 

highlands, Grandjean and colleagues found prenatal pesticide exposure to be associated with higher 

systolic blood pressure in children, putting them at higher risk for cardiovascular disease later in life 

(Grandjean et al. 2006). 

 

Pesticide exposure and malnutrition can also lead to similar cognitive outcomes, thus exacerbating this 

problem among farmers and other populations that are vulnerable to both factors. For example, 

deficiencies in many nutrients—including iodine, iron, zinc, vitamin A, vitamin B12, folate, thiamin, 

vitamin E and essential fatty acids—can lead to similar nervous system effects and neurobehavioural 

outcomes as exposure to pesticides containing carbamate and organophosphorus (Berti, Krasevec, and 

Cole 2004; Cole et al. 1997), and use of pesticides containing these compounds is widespread in the 

Ecuadorian northern highlands (Cole et al. 1997). In their study in the Ecuadorian highlands, Grandjean 

and colleagues found that both prenatal pesticide exposure and stunting were similarly associated with 

children’s performance on cognitive tasks, even though pesticide exposure and stunting were not 

themselves causally related (Grandjean et al. 2006). Meanwhile, Berti and colleagues found high 

neurobehavioural impairment among adults, but determined that their data could not discern the 

effects of pesticide exposure from those of childhood nutrient deficiencies (Berti, Krasevec, and Cole 

2004).  

 

 

2.4 Historical overview of Ecuadorian highland food systems 

 

To better understand the consequences of conventional, modern food systems, it is useful to gain 

perspective by turning to the food systems of the past. Given the particular nutritional inequalities that 

Indigenous people in Ecuador presently face, this section explores in broad strokes how the food 

systems and nutritional circumstances of Indigenous people in present-day highland Ecuador have 

In summary: Farmers in the Ecuadorian highlands confront unique agricultural and social challenges 
that undermine their ability to produce healthy foods for their own consumption, resulting in diets 
dominated by energy-dense carbohydrates and low in key nutrients. Many also live in environments 
where gastrointestinal infections and pesticide exposure further compromise nutritional health and 
aggravate the consequences of malnutrition.  
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evolved over time, beginning with available evidence from pre-Colombian food and agriculture. It does 

not pretend to capture either the heterogeneity of experiences around food and agriculture across 

time and locations, nor does it capture the tremendous atrocities of colonization and subjugation of 

Indigenous people.  

 

2.4.1 Pre-Colombian food systems 

 

Much of what we know about pre-Colombian agriculture and food in the Ecuadorian highlands is 

pieced together based on archeological remains and early documentation at the time of colonization. 

Because evidence from archeological remains is sparsely scattered across millenia, it can only be used 

to form general hypotheses of how food systems have evolved over time.  

 

Pre-Colombian people in the Ecuadorian highlands are theorized to have taken advantage of the 

unique biogeographic conditions of the highland region—particularly the rapid altitudinal changes—to 

employ “micro-verticality” in their land management practices. Micro-verticality allowed people to 

farm or otherwise utilize land in different climatic niches and return home at the end of each day 

(Salomon 1980). Early Spanish descriptions of production practices suggest that farmers managed their 

land by employing inter- and intra-species crop biodiversity, intercropping techniques, crop rotation, 

fallow periods and the application of manure and other organic amendments (Sherwood 2009; Estrella 

1986). Moreover, they utilized creative agricultural strategies to adapt to the rough terrain and 

extreme weather events of the highlands, including complex irrigation systems, cisterns, terracing and 

development of resilient varieties of grains and tubers (Estrella 1986).  

 

Early Spanish documents from the 16th century show which Andean foods were utilized in the region 

at the time of conquest. In the lower, humid valleys dropping away from the Andes, Indigenous people 

produced coca, cotton, fruit, sweet potato, yacón (Smallanthus sonchifolius, known in Ecuador as 

jícama) and zanahoria blanca (Arracacia xanthorrhiza, which somewhat resembles a parsnip). Higher 

up, the mild inter-Andean valleys were home to cereals such as maize and quinoa, legumes such as 

field beans, and certain tubers, notably potato. In the highest cultivated regions of the highlands, 

where wind, rain, and occasional sub-zero temperatures meant that only the hardiest of crops could 

survive, people primarily cultivated various Andean roots and tubers, including potato, oca, melloco 
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and mashua (Estrella 1986). While these products receive the lion’s share of attention in present-day 

discussions on traditional Andean foods, historical evidence points to the use of numerous fruits and 

vegetables in the diet and in medicinal preparations. In Estrella’s analysis, the author believes that pre-

Colombian Andean people consumed vegetables in greater frequency and diversity than did the 

Indigenous population of the 1980s. Estrella’s conviction is supported by Cabello de Valboa’s 1576 

journal entry, where he writes in astonishment regarding the diversity of plant foods consumed by 

Indigenous people of the Andes: 

 

“No tiene cuento ni número la gran cantidad, y variedad de yerbas que han descubierto, y 

hallado para comer ansi concidas como crudas, acompañando las unas, y las otras con la sal, y 

ají (...)” (Estrella 1986). 

 

English translation: 

There is no count or number of the great quantity and varieties of plants that have been 

discovered and found to eat, both cooked and raw, accompanied by salt and chili.”  

 

Among numerous others, vegetables that were documented in the pre-Colombian highland diet 

include penco (an agave species), lengua de vaca, the leaves of various quinoa and amaranth species, 

verdolaga, melloco leaves, berro (watercress), chulco, nasturtium leaves and flowers, achojcha (slippery 

gourd), tomato, hot peppers, and zambo (a type of squash)8. Highland fruits that were documented at 

the beginning of Spanish arrival include, among others, mortiño, capulí, cactus fruit, chichualcán, 

chamburo (both relatives of the papaya), avocado, chirimoya, pepino, and several types of 

passionfruit9. Nuts and seeds included the tocte10 nut and squash seeds. Beside these, numerous other 

plants were used to season food as herbs or spices. Animal products also came from a variety of 

 
8 Penco: Agave americana L.; Lengua de vaca: Rumex crispus L., Rumex longifolius, Rumex acuaticus, Rumex 
acatus, Rumex grandifolia.; Quinoa: Chenopodium abrosioides, Chenopodium quinoa Willd, Chenopodium album; 
Amaranth: Amaranthus caudatus, Amaranthus quitensis, Amaranthus blitum; Verdolaga: Portulaca oleracea L.; 
Melloco: Ullucus tuberosus; Berro: Nasturtium officinale; Chulco: Oxalis spp. Nasturtium: Tropaeolum majus L.; 
Achojcha: Cyclanthera pedata Shrad; Zambo: Curcubita ficifolia Bouche. 

9 Mortiño: Vaccinum floribundum; Capulí: Prunus salicifolia; Chihualcán: Carica candamarcensis Hook; 
Chamburo: Carica chrysopetala Heilborn; Cherimoya: Anona cherimolia Mill; Pepino: Solanum muricatum Ait.  

10 Tocte: Juglans Honorei Dode, Juglans neotropica Diels. 
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sources, including domesticated peccaries, guinea pigs, ducks, pigeons and llamas, as well as from 

hunting of wild animals such as cottontail rabbits, white-tailed deer and other deer species, wild 

peccaries, fowl and non-domesticated camelids. Highland people also consumed the catzo beetle11, 

several types of snails all referred to as churos, and numerous freshwater fish from rivers and lakes. 

Domesticated dogs were also likely used for meat (Estrella 1986). Not only was this a formidable 

variety of nutritious foods, but it was likely accessible in relative abundance. For example, early Spanish 

descriptions refer in amazement to the ease with which deer and rabbit were hunted by Indigenous 

people throughout the highlands (Estrella 1986).  

 

Beyond the good fortune of ecological diversity, pre-Colombian food systems were shaped by 

economic, political and socio-cultural contexts. Societies were organized in such a way that not 

everyone had to devote their energy to agriculture. Instead, agricultural surpluses opened up human 

capital for other activities, such as for artisanry, trade, and political and spiritual social functions. Foods 

and other goods that were not readily available in the local landscape were obtained through barter. 

Long-distance merchants, termed mindalaes, extended bartering networks beyond the highlands, 

affording a certain degree of access to goods from the coastal and Amazonian regions (Salomon 1980; 

Estrella 1986). Salt was one such bartered good, and highland mines in present-day Imbabura and 

Bolívar provinces provided iodine-rich salt. By some accounts, the distribution of salt from these mines 

was sufficient to shield much of the highland population from iodine deficiency until the 18th century, 

when colonial preference for sea salt, among other factors, reduced access to iodine-rich montane salt 

(Pomeroy 1988). 

 

As remains the case today, access to food was also influenced by social hierarchy. Prior to the Incas, 

some societies established social stratification systems wherein commoners paid tribute, via goods or 

labour, to higher class society members. Such was the case of the Cara society, who inhabited present-

day Imbabura and Pichincha provinces. Modern descriptions of this time period classify the population 

into two groups: political leaders termed caciques, and common labourers. When the Incas arrived in 

Cara territory—just decades before the Spanish—tributary systems were expanded and social 

stratification became much more pronounced. Social differences in access to food were visible at the 

 
11 Catzo: Euchroma gigantea 
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time of Spanish arrival. For example, documents written by Ponce de León in 1582 suggest that, in the 

region of present-day Imbabura province, llama meat was not accessible to most people, and was 

rather the purview of the ruling class or of wealthy coca growers. The case of the llama also shows how 

pre-Colombian political transitions brought ensuing changes to the food environment. It was not until 

the arrival of the Incas that llama domestication became widespread in the Ecuadorian highlands, 

despite archaeological remains of camelids in this region from as early as 3000 B.C.E (Estrella 1986).   

 

Notwithstanding social differences (and potentially injustices) in food access, the confluence of 

favourable conditions in the food environment led early Spanish conquistadors and chroniclers to 

comment on the robust, healthy-looking, medium-height frame of Indigenous highland people, as well 

as their intellect and longevity (Estrella 1986). Similarly, paleopathology (the study of disease in bones 

and teeth) reveals that pre-Conquest Ecuadorian people were likely healthier and better nourished 

than their contemporaries in other parts of Latin America (Ubelaker and Newson 2002). 

 

2.4.2 Food system transitions from Spanish conquest through agricultural 

modernization 

 

The arrival of the Spanish upended Indigenous societies. In the central Andes, the arrival of new 

pathogens, as well as conflict and displacement, decimated the region’s population to less than a third 

of its original size over the span of a single generation (Sherwood 2009). With Andean societies at their 

knees from a slew of multiple epidemics, it was arguably easy for the Spanish to conquer these well-

organized societies and install a new social order (Mann 2005), including changes to the production, 

distribution and consumption of food.  

 

Lacking major mineral deposits, the Ecuadorian highland region did not immediately attract as much 

Spanish interest as did modern-day Chile, Peru and Bolivia. When the value of minerals dropped at the 

end of the sixteenth century, the Spanish turned to agricultural production as a means of wealth 

accumulation and Ecuador’s lands became of increased interest. In a land concession policy known as 

encomienda, the Spanish Crown assigned conquistadors the rights to land and to its inhabitants. In 

exchange for this concession, the conquistador held the obligation to “protect” the Indigenous 
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inhabitants and convert them to Catholicism. The inhabitants, in turn, were subject to paying tributes 

and providing labour services in exchange for this protection (Sherwood 2009).  

 

The Spanish encomienda system drastically altered Indigenous people’s means of production across 

Latin America. Land concessions altered access to resources, including to land for agriculture and to 

hunting grounds, while forced labour and tribute payments reduced the time available for these 

independent productive activities. The pre-existing social organization systems that permitted 

collective land management and collective labour during key moments of the cropping cycle were 

largely dissolved. In places where labour demands forced people to abandon their communities for 

extended periods of time, crops would fail and seeds—many of which are reproduced by allowing 

healthy exemplars of living plants to reach the end of their life cycle—would be lost. Just as people’s 

means of production were truncated, they also had to produce enough to meet tribute demands, 

which commonly reached 25 to 50 percent of their harvest. On the other hand, the food demand that 

Indigenous people needed to meet their own consumption decreased drastically—owing to the cruel 

reality of depopulation (Sherwood 2009).  

 

While the forced labour of the encomienda system was abolished in 1812, it gave way to the 

indentured servitude of the hacienda system, known locally as the huasipungo, which would 

predominate Ecuador’s highland agriculture until the mid-1900s. While Indigenous people were no 

longer considered property, in this system, they had to pay landowners for the right to live and farm on 

their land. Payments were generally made through a portion of their harvest, or through labour 

(Guerrero 1975). While the hacienda system was nominally a humanitarian improvement over its 

predecessor, the lived reality depended highly on the personality and management of each landowner. 

For many Indigenous people, it was still not far from slavery (Zamosc 1994). 

 

By the end of the 17th century, the hacienda system consolidated the importance of agriculture to 

Ecuador’s economy. The Spanish Crown took measures to support agricultural development for 

growing domestic and regional markets, as well as for export to Europe. This growing attention to 

agricultural development largely displaced the remaining vestiges of pre-Colombian Andean 

agricultural management practices, including microverticality and the social structures supporting 

collective agricultural systems (Sherwood 2009). The Spanish began introducing Old World crops 
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almost immediately upon arrival, such as sugar cane, wheat, barley, and rye. However, with the 

exception of sugar cane in lower regions, intensive production did not immediately become 

widespread because these crops were not as adapted and therefore not as productive as native crops. 

Instead, many such crops were inserted into traditional intercropping strategies, without necessarily 

displacing traditional crops. However, this would change in many locations by the mid-1800s, when 

economic drivers promoted intensification of cash crops and undermined the production of the native 

crops that failed to attract global economic interest (FAO 1994).  

 

Increasingly, agricultural land was consolidated into fewer and fewer hands. By 1954, half of the 

highland agricultural area was monopolized by 700 large hacienda estates, while primarily Indigenous, 

smallholder “peasant” farmers controlled less than one-third of the land in about 250,000 small farms 

(Zamosc 1990). Yet by this time, changing international economies meant that haciendas had to 

“modernize” in order to maintain profitability, which meant transitioning from their neo-feudal labour 

system to capitalist economies involving formalized wage labour and integration of new technologies 

such as mechanized tillage (Sherwood 2009). Meanwhile, internal and international pressure was 

building to redress the social inequalities of the hacienda system. This process, coupled with the 

looming economic collapse of haciendas that failed to modernize, led to a series of agrarian reform 

laws, nominally intended to redistribute land in a more equitable manner and benefit the peasant class 

(Zamosc 1994).  

 

Agrarian reform ended the servile structure of the hacienda system, but delivered little on the promise 

of land redistribution, affecting only 3.4% of Ecuador’s agricultural land (Brassel et al. 2008). Hacienda 

owners typically maintained access to the most fertile lands or exited agriculture in favour of other 

business strategies, and the peasants who obtained land (Zamosc 1994)—representing only 29% of the 

intended beneficiaries (Sherwood 2009)—often received steep, higher altitude parcels that were 

further from urban centres (Zamosc 1994). These marginalized agricultural conditions were coupled 

with other challenges, such as denied access to resources and debt created through the agrarian 

reform process, that impeded their possibilities to improve their wellbeing (Zamosc 1994; Sherwood 

2009).  
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Beside land redistribution, agrarian reform laws were also intended to improve productivity and 

modernize agriculture; policies were enacted to promote crop specialization, distribute seeds and 

provide loans for synthetic Green Revolution fertilizers and pesticides. Because agricultural subsidies 

were preferentially distributed to higher yielding farmers, this had the effect that lower yielding 

smallholders were, to some extent, shielded from the rapid march of agricultural modernization 

(Abbott 2005). Even so, modernization caught up; several decades of economic policies that continue 

to date have targeted smallholder farms to improve productivity through specialization and the 

intensive use of pesticides (Sherwood and Paredes 2014). Owing to economic liberalization, state 

technicians from the Ministry of Agriculture have reduced their role as brokers of knowledge among 

smallholders, and pesticide vendors have instead filled this role, heralding a period of hazardous 

pesticide use that simultaneously undermines environmental and human health (Rebaï and Vélez 

2018). 

 

Paradoxically, agricultural modernization did not make farming an easier task. Over time, 

intensification degraded previously fertile lands, requiring greater investments to keep up in the 

agricultural economy. Meanwhile, consumer and intermediary demands for unblemished products, and 

a lack of interest in “clean” pesticide-free products, made traditional, environmentally-sound strategies 

unmarketable (Rebaï and Vélez 2018). As a result, rural people, and especially men, increasingly sought 

alternative livelihoods, leaving behind a reduced and “feminized” on-farm labour force (Rebaï and 

Vélez 2018). The confluence of new sources of income and reduced dedication to agriculture led 

farmers to increasingly obtain food through market purchase and less so from their own production, as 

well as to supplant the diversity of crops used for own consumption for those that are more 

marketable (Rebaï and Vélez 2018; Oyarzun et al. 2013).   

 

The effects of Spanish conquest and agricultural modernization extended into the social and cultural 

valorization of certain types of food and agriculture. Some American products were embraced in 

European diets, notably potatoes, maize, tomatoes, and cacao (FAO 1994). Despite the recognition of 

so many American crops, other food practices that were associated with Indigeneity were subject to 

social and racial prejudice (Flores 2015). For example, the legume chocho (Lupinus mutabilis), is 

currently recognized for its nutritional value, boasting high calcium content and a protein and lipid 

profile similar to that of the soybean (Carvajal-Larenas et al. 2016); however, from conquest up until 
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the late 1980s, it was regarded as an unrespectable food (Flores 2015). In turn, the use of Old World 

products was, and in many cases continues to be, associated with prestige (Gross et al. 2016; Chamorro 

2011). Agricultural livelihoods also witnessed these cultural transformations, with some smallholders 

fearing that farming was no longer a dignified lifestyle (Rebaï and Vélez 2018).  

 

2.4.3 Nutritional changes over time 

 

Lacking nutritional data for most of history, archeological evidence and paleopathology allow for an 

approximation of the nutritional status of different populations in distinct moments in time12. This 

evidence suggests that historical changes to the food environment brought along demonstrable 

consequences for people’s nutritional health. Specifically, it identifies two key moments of widespread 

nutritional alterations in the Andean region: the first is the transition from hunting and gathering to 

agriculture, and the second is the arrival of the Spanish (Ubelaker and Newson 2002). 

 

Bogin and Keep, who combine data on stature spanning 8,000 years from sites across Latin America 

make the provocative statement that “it is clear that estimates of the statures of pre-Conquest Latin 

Americans (prior to [AD] 1500) are significantly greater than stature anytime after the Conquest”13. The 

authors find a steady decline in stature from the pre-Colombian data up until 1939, at which point 

stature begins a steady increase. In Ecuador, the authors detect a stature loss of 10 centimeters from 

the peak mean stature achieved prior to colonization as compared to the year 1950. This is particularly 

interesting given that their 1950 population includes all Ecuadorians, not just Indigenous people (Bogin 

and Keep 1999).   

 

 
12 One of the main proxies that bones offer for understanding population-level nutritional health is adult stature. 
Because nutrition is one of two primary non-genetic factors influencing adult stature, along with childhood 
disease, changes over time in a population’s adult stature allow for making inferences on improvements or 
declines in nutritional health (Silventoinen 2003). Other measures include analysis of bone porosity, which 
serves as an indicator of iron-deficiency anemia, and several measures of dental decay.  

13 The authors provide the following supporting data: pre-Conquest mean stature = 163.4 cm for men and 152.9 
cm for women; AD 1600 - AD 1989 mean stature = 159.5 cm for men and 148.6 cm for women (Bogin and Keep 
1999). 
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However, Bogin and Keep explain that colonization is not the only process that caused this 10 

centimeter decline. In the pre-Colombian Andes, the shift from hunting and gathering to agriculture 

not only appeared to create a more sedentary lifestyle with decreased dietary diversity, but it also 

brought with it societal structures that increased inequalities (Bogin and Keep 1999). This is also 

reported by other scholars who find that, beside reduced stature, the transition to agriculture is 

associated with increased porous lesions in bones and dental stressors, indicating anemia and 

generalized decline in nutritional status. Further, they find increased bone markers of infectious 

disease, which was possibly linked to the population growth afforded by agricultural lifestyles. Notably, 

these changes related to the transition to agriculture are consistent with findings from around the 

world (Verano 1997).  

 

Once agriculture was well-established in highland Ecuadorian societies, they nevertheless seemed to 

fare better than their contemporaries in other agricultural societies, such as the Mayas of present-day 

Honduras and the societies of present-day central Mexico. A lower prevalence of dental caries suggests 

that the Ecuadorian highland diet was likely more varied, and not as dependent on starchy staples, 

particularly maize (Ubelaker and Newson 2002). By the years just before Spanish conquest, population-

level variation in stature suggests that dietary inequalities were likely similar to those occurring in the 

20th century (Bogin and Keep 1999). 

 

Examination of burial sites suggests that, at the time of Spanish arrival, Ecuador’s Indigenous 

population was likely of a similar stature to that of the European newcomers (Ubelaker and Newson 

2002). Although data on Indigenous Ecuadorians is much too limited to draw definitive conclusions on 

whether the process of colonization produced changes in stature, Ubelaker and Newsom believe it has 

probably not (Ubelaker and Newson 2002). Other paleopathological indicators (e.g. cribra orbitalia, 

perotic hypertosis, hypoplasia, dental caries) from burial sites suggest that Spanish conquest may have 

brought with it a slight increase in iron-deficient anemia, but the evidence does not permit discerning 

whether this is specific to an Indigenous population, to individuals of European ancestry or both. 

Overall, evidence is insufficient to argue for, or against, relevant nutritional consequences as a result of 

Spanish conquest. What is more clear is that, upon arrival to the Ecuadorian highlands, the Spanish 

found a population whose nutritional status was likely at least as healthy as their own, and likely 

healthier than that of nearby agricultural societies (Ubelaker and Newson 2002). This marks a stark 
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difference with the nutritional inequalities that Indigenous populations confront today (Ramírez-

Luzuriaga et al. 2020). 

 

 

2.5 Promising pathways for healthier farmer food systems 
 

Recognition of the nutritional challenges that many farming communities face, particularly in low- and 

middle income countries, has driven global interest in improving this situation through a diversity of 

approaches. This section describes how agriculture-nutrition linkages and traditional foods may impact 

farmer nutritional health, and explores how agroecology may act on these. 

 

2.5.1 Agriculture-nutrition linkages 
 

Multiple linkages between agriculture and nutrition exist that can enable agricultural interventions or 

strategies to positively impact farmer nutritional health, particularly by providing access to diverse, 

nutritious diets. These linkages generally operate on three interrelated pathways: 1) food production 

for household consumption; 2) agricultural income for food expenditures; and, 3) women’s 

empowerment in agriculture, which affects diverse factors including how income is spent and care 

practices related to the family’s nutritional health (Haddad 2000; Arimond et al. 2011; Herforth and 

Harris 2014; Kadiyala et al. 2014). Moreover, Herforth and Harris describe how the effectiveness of 

these pathways depend on enabling environments, including natural resources allowing for differing 

In summary: Evidence on Pre-Colombian food systems suggests that people in the Ecuadorian 
highland region employed creative agricultural adaptations as well as wild harvest, hunting and 
extensive barter networks to secure a diverse and abundant food supply. At the time of Spanish 
conquest, Indigenous people likely had similar or better nutritional health than European 
newcomers. Spanish arrival and the ensuing centuries of subjugation and marginalization in 
agricultural policy unmistakably deteriorated cultural knowledge around food and altered the 
means of food access for Indigenous people. While it is unclear how the nutritional health of 
Indigenous people fared during distinct moments in history, evidence suggests that the drastic 
differences of today between Indigenous and non-Indigenous people’s nutritional health were not 
present at the time of European arrival.  
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levels of production diversity as well as knowledge and norms surrounding health and nutrition 

(Herforth and Harris 2014). 

 

Production diversity 

 

Production diversity of plants and animals on the farm, or agrobiodiversity, has received extensive 

attention for its potential to moderate agriculture-nutrition pathways (Frison et al. 2006; Toledo and 

Burlingame 2006; Berti and Jones 2013; Jones 2017; Herforth et al. 2019). Production diversity is 

intricately linked with the diversity of products that families can consume from their own farms, 

thereby influencing their ability to obtain the diversity of nutrients needed for supporting nutritional 

health (Johns and Sthapit 2004; Frison, Cherfas, and Hodgkin 2011; Berti and Jones 2013; Jones 2017). 

Further, production diversity affects farmers’ resilience in the face of environmental or economic 

shocks, thus enabling a more stable food supply through both consumption of own production and 

agricultural income (Johns and Sthapit 2004; Frison, Cherfas, and Hodgkin 2011). In some cases, higher 

production diversity can also provide new economic opportunities, increasing purchasing power to buy 

food (Frison, Cherfas, and Hodgkin 2011; Jones 2017). Importantly, both inter-species diversity and 

intra-species diversity (i.e. different varieties of a species) can contribute to nutrient intake diversity, 

resilient agricultural ecosystems and economic diversification, thereby holding potential to support 

nutritious diets (Berti and Jones 2013; Johns et al. 2013; Cook 2018; Herforth et al. 2019).  

 

In a review of 21 studies assessing the relationship between production diversity and dietary diversity, 

the vast majority, 19 studies, reported a positive association (Jones 2017). This is a relevant indicator of 

the importance of production diversity to nutritional health, given that dietary diversity acts as a proxy 

for nutrient adequacy (Arimond and Ruel 2004; Ruel 2003). Moreover, some of the studies reviewed 

were able to provide context-specific insights on how the relationship between production diversity 

and dietary diversity plays out on different agriculture-nutrition linkage pathways. For example, while a 

positive relationship was evident in most subsistence contexts (i.e. where people consume more from 

their own production), when dietary diversity was mediated by income, the magnitude and direction of 

the effects of production diversity were less consistent (Jones 2017).  
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Even so, much is left to be understood about successfully operationalizing production diversity for 

dietary diversity, as reflected in recent debates reflecting on why the magnitude of the association 

between production diversity and dietary diversity is generally small (i.e. large increases in production 

diversity are associated with only small increases in dietary diversity) (Jones 2017; Sibhatu and Qaim 

2018a; 2018b; Berti 2015). Some scholars argue that, in some contexts, market factors favour 

agricultural specialization (i.e. lower production diversity) for income generation, thereby effacing the 

importance of higher production diversity in supporting dietary diversity through an income pathway 

(Sibhatu and Qaim 2018a). However, this explanation cannot be generalized across all contexts, given 

the breadth of country-specific evidence that instead supports a positive correlation between higher 

production diversity and agricultural income (Pellegrini and Tasciotti 2014). Another explanation for the 

small magnitude of association between production diversity and dietary diversity is that, in some 

contexts, the relationship may simply not be linear; specifically,  farmers with low initial production 

diversity may benefit substantially from increases and those with greater diversity may experience 

diminishing returns (Sibhatu, Krishna, and Qaim 2015). Some studies also show that even neighbouring 

farmers living in the same communities may respond differently to distinct agriculture-nutrition 

pathways, such as when some farmers obtain food primarily through subsistence means and their 

neighbours obtain food primarily through agricultural income; in such cases, the aggregate relationship 

between production diversity and dietary diversity may be attenuated by diverging trends (Oyarzun et 

al. 2013). These discussions underline the importance of exploring the heterogeneity of unique 

contexts to understand how, and among whom, production diversity may be mobilized for nutritional 

health.  

 

Health and nutrition knowledge and norms 

 

Health and nutrition knowledge and norms are also important components to the enabling 

environment for agriculture to succeed in engendering positive nutrition outcomes, wherein the 

knowledge of key family and community members affects decisions related to food production, 

purchase and consumption (Herforth and Harris 2014). One review of 30 nutrition-sensitive agricultural 

interventions found that programs investing in human capital and particularly nutrition education were 

more likely to succeed in positively impacting farmer nutritional health (Berti, Krasevec, and FitzGerald 

2004). Women’s nutritional education appears to be especially important in impacting dietary practices 
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that affect both their own and their children’s nutritional health (Ruel, Alderman, and Maternal and 

Child Nutrition Study Group 2013).  

 

In intervention settings, the importance of locally relevant food and nutrition knowledge also applies to 

program implementers. For example, programs that promote production diversity for nutritional health 

are more likely to succeed if the products they encourage are nutrient-rich (Berti and Jones 2013). 

However, such interventions need to account for local norms and integrate appropriate education 

strategies. In a telling example from Bangladesh, a vegetable production intervention failed to impact 

dietary intake because vegetables were not a customary part of the local diet, which was primarily fish-

based, and the intervention did not provide sufficient nutritional education to modify this custom 

(Bouis 2000).  

 

Although nutrition education, including social behaviour change strategies, is recognized to play an 

important role in affecting dietary outcomes (Herforth and Harris 2014), long-term impacts on people’s 

dietary practices are challenging to achieve, and generally require extensive programming investments 

(Murimi et al. 2017). A growing body of knowledge rooted in the “diffusion of innovation” literature on 

the spread of farming practices from farmer to farmer now discusses the importance of people’s social 

networks in influencing their dietary and other health practices (Greenhalgh et al. 2004; Christakis 

2007; Smith and Christakis 2008; Valente 2010; Berkman and Glass 2000). The structure and quality of 

an individual’s social environment powerfully influences their decisions to adopt practices, and 

different network structures can be more efficient at transmitting innovations (Greenhalgh et al. 2004). 

This is related to the construction of social capital, which includes providing social support, influence, 

engagement, physical person-to-person contact and access to resources (Berkman and Glass 2000). 

Understanding how knowledge and norms are situated and spread within farmers’ social environments 

may thus be valuable for leveraging a strong enabling environment for agriculture to impact nutrition.  

 

Agriculture and nutrition linkages in the Ecuadorian highlands 

 

Farmers in the Ecuadorian highlands produce both for subsistence as well as market sale, with the 

latter taking an increasingly important role in many communities (Orozco et al. 2007; Oyarzun et al. 

2013; Melby et al. 2020). Previous studies in Ecuador demonstrate how distinct production patterns 
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can be associated with different dietary outcomes. In a recent study in Imbabura province, farmers 

with high subsistence orientation, obtaining over half of their food from their own production, 

exhibited a clear relationship between production diversity and dietary diversity as well as food 

security (Melby et al. 2020). Meanwhile, both Orozco and colleagues and Oyarzun and colleagues 

found that higher intensity of cash crop production was associated with lower quantity and diversity of 

other crops, and reduced reliance on foods from the farm. For these farming families, dietary diversity 

is supported primarily through agricultural income rather than own-consumption; however, this also 

propagates higher access to less nutritious foods that may lead to harmful nutrient imbalances, 

including sugars, oils, sweetened beverages and simple carbohydrates (Orozco et al. 2007; Oyarzun et 

al. 2013). This was particularly clear in Orozco’s study, where the children of higher intensity potato 

farmers, who primarily obtained foods from markets, were more likely to have protein deficiencies and 

carbohydrate excesses than children of lower intensity potato farmers, who instead obtained more 

food from the diversity of their farm’s production (Orozco et al. 2007). Oyarzun and colleagues suggest 

that farmers with greater land access can capitalize on crop specialization to meet nutritional needs 

through income, but that production diversity may be a particularly important strategy for achieving 

nutritious diets among farmers with limited resources and income earning capacity (Oyarzun et al. 

2013). These findings demonstrate that even among neighbours from the same communities, 

agriculture can impact farmers’ dietary intake in distinct ways. 

 

2.5.2 Traditional foods in agriculture-nutrition pathways  

 

Traditional foods and related food practices have 

received attention as means to restore sustainable 

food systems and promote culturally appropriate 

nutritional health (Johns et al. 2013). Traditional 
  

Traditional foods and traditional food 
practices: Traditional foods are the products 
and food-related practices (farming, gathering, 
hunting, food preparation, diets, etc.) that are 
defined both socioculturally and bioculturally 
following a period of historical continuity. 
These are are often rooted in the traditions of 
Indigenous communities (Johns et al. 2013). 
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crops14, crop varieties15, and diet patterns may provide nutritional benefits to farmers through a 

number of mechanisms: (i) adaptation of landraces to local environmental conditions, thus improving 

resilience in food access for farming communities (Johns and Sthapit 2004; Borron 2006; Stigter et al. 

2005); (ii) macronutrient and micronutrient contribution of traditional foods (Batal and Hunter 2007; 

Burgos et al. 2007; Vorster et al. 2007; Grivetti and Ogle 2000); and, (iii) mitigation of the nutrition 

transition, which otherwise steers families toward diets characterized by modern food products that 

are high in sodium, sugars and fats (M.-J. Lee, Popkin, and Kim 2002; Batal and Hunter 2007; Receveur, 

Boulay, and Kuhnlein 1997). Further, growing traditional products may hedge against pesticide 

exposure, as their adaptations to local environments frequently facilitate production without 

agrochemical inputs (Sherwood 2009).  

 

In farming communities, the linkages between production and consumption mean that traditional food 

promotion can also operate on agriculture-nutrition pathways, and can be particularly relevant for 

leveraging linkages between production diversity and dietary diversity as well as knowledge and norms 

around nutritious foods (Johns et al. 2013). Interest in integrating traditional foods into agriculture-

nutrition interventions has emphasized the potential of “neglected” and “underutilized” species. The 

former refers to those commonly grown and utilized in their centres of origin by traditional farmers, 

but that have received limited attention from the research community. The latter refers to species that 

were once widely grown, but have fallen into disuse due to a variety of agronomic, genetic, economic 

and cultural factors (Padulosi et al. 2002). Suggestions for how to mobilize traditional species for 

nutrition outcomes include both production for own consumption, as well as production of value-

added products in order to improve farmer livelihoods. Simultaneously, the very qualities that define 

many traditional species as neglected and underutilized bring with them a prerequisite mandate to 

improve research, market opportunities and cultural knowledge in order for these species to 

successfully support nutritional priorities (Padulosi, Thompson, and Rudebjer 2013).  

 
14 The enduring process of colonization has led to a certain degree of syncretism in the Americas regarding what 
today’s Indigenous populations consider to be the products that are central to their cultural traditions. As a 
result, products that are considered traditional by many Indigenous communities are in fact of Eurasian origin 
(FAO 1994). Such is the case for wheat and barley in the Ecuadorian highlands (Karnes 2008). 

15  Traditional crop varieties or cultivars, known as “landraces” are defined as “a dynamic population(s) of a 
cultivated plant that has historical origin, distinct identity and lacks formal crop improvement, as well as often 
being genetically diverse, locally adapted and associated with traditional farming systems” (Villa et al. 2005). 
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However, the growing interest in supporting traditional crops for nutritional outcomes also extends to 

species with relatively well-established cultural use as well as attention in research and markets. For 

example, multiple initiatives in Kenya support nutrition through the production and consumption of 

sweet potato, which they consider to be a traditional crop—in this case, due to cultural history rather 

than geographic origin; while the use of sweet potatoes may pale in comparison with commodity crops 

such as maize, it is far from neglected or underutilized in the region (Muthoni and Nyamongo 2010). 

Efforts to support traditional foods with vastly different trajectories in sociocultural use meet unique 

challenges and opportunities, but also highlight the broad potential for mobilizing traditional foods for 

nutrition uses (Padulosi, Thompson, and Rudebjer 2013).    

 

Traditional foods in the Ecuadorian highlands 

 

The Ecuadorian highlands is home to a vast diversity of cultivated and wild traditional foods that 

remain present, to varying extents, in present-day diets (Estrella 1986; Chamorro 2011; Van den 

Eynden, Cueva, and Cabrera 2003). Some Andean crops, such as potatoes, maize and beans, are 

ubiquitous in both Ecuadorian and global diets. Numerous others, such as mashua, oca, zanahoria 

blanca and most wild edibles are in a precipitous decline due to changing cultural preferences, 

supplantation with more marketable crops, and habitat loss (King and Gershoff 1987; Espinosa et al. 

1997; Oyarzun et al. 2013; Chamorro 2011; Van den Eynden, Cueva, and Cabrera 2003). Even the 

potato has not entirely escaped this fate; diversity of traditional cultivars has dramatically decreased in 

response to market pressures favouring potatoes that grow fast, large, and in a uniform shape (King 

and Gershoff 1987). Moreover, in important cultural ceremonies in rural highland communities, 

organizers are increasingly expected to provide “urban foods” such as canned tuna, rice and soft drinks 

instead of traditional foods (Chamorro 2011). Still other traditional foods are experiencing a marked 

revival, particularly chocho (Andean lupine) and quinoa, due to renewed national and international 

interest in their nutritional and culinary value. However, production for own consumption of these 

products remains marginal on many smallholder farms (Oyarzun et al. 2013).  

 

In agriculture, there are clear benefits to the production of traditional Andean foods, given their unique 

adaptations to the often harsh conditions of the Ecuadorian highlands. Reflecting this, some otherwise 
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greatly underutilized crops remain relatively common in remote locations where growing conditions 

are the most extreme (Espinosa et al. 1997). In recent years, increasingly unpredictable weather 

patterns caused by a changing climate are adding stress to Andean farming (Urrutia and Vuille 2009), 

intensifying the imperative to grow resilient traditional crops and crop varieties (Oyarzun et al. 2013). 

Despite some attempts in national agricultural policy to promote traditional foods—such as the 

successful initiative to promote chocho by the National Institute for Agricultural Research (Peralta 

2016)—the greater policy environment promoting agricultural specialization, export and other forms of 

modernization (Rebaï and Vélez 2018) likely abets the decline in production of the majority of 

traditional foods. 

 

Traditional Andean foods can also make important contributions to nutritious diets. While quinoa and 

amaranth have gained much international press for their wide range and high content of amino acids, 

many other underutilized traditional pulses, grains, tubers and roots also provide higher levels of 

proteins, amino acids and fatty acids than more common starchy-staple commodities (e.g. wheat, 

beans, potatoes) (Ayala 2004). As with all other crops, nutrient content varies greatly according to 

variety, environmental conditions and other factors, often with threefold differences in key nutrients 

across different analysed specimen16 (Burgos et al. 2007). Although specific nutritional information on 

many Ecuadorian traditional foods is lacking, the vast diversity of available traditional products and the 

enduring (albeit declining) cultural relevance may make traditional foods a relevant strategy for 

promoting nutritional health.   

 

2.5.3 Potential links between agroecology and nutrition 

 

Agroecology may hold potential to positively impact farmer nutrition by acting on recognized 

agriculture-nutrition linkage pathways and enabling environments for these pathways, as well as by 

supporting traditional food practices. The production practices of agroecology are intended to create a 

healthy agricultural ecosystem while also supporting smallholder farmers’ ability to generate 

 
16 For example, protein (reported as grams protein per 100 grams of product), varies from 3.0-8.4 g for oca, 10.8 
- 15.7 g for melloco, and 6.9 - 15.7 g for mashua (King 1987). In the case of the potato, a study on 49 native 
Andean potato varieties found iron content to vary from 0.9 to 2.7 mg (per 100 grams dry, peeled potato) and 
zinc content to vary from 0.8 - 2 mg (per 100 grams dry, peeled potato) (Burgos et al. 2007).  
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agricultural income and grow food for their families (Altieri and Toledo 2011; Heifer 2014). Doing so, 

agroecology has potential to act on the pathways connecting agriculture to nutrition. Longitudinal 

evidence from Brazil, India and Senegal suggests that agroecology has improved farmers’ incomes as 

well as the quantity of foods available for own consumption (Chappell et al. 2018), both of which can 

be mobilized for nutritional gains (Herforth and Harris 2014).  

 

Strategic deployment of interspecies and intraspecies agrobiodiversity is fundamental to agroecological 

farming (Altieri 1999; HLPE 2019), thereby fortifying the natural resource base that enables the success 

of agriculture-nutrition linkages in many contexts. The movement surrounding agroecology, 

characterized by agroecological farmers’ networks (Wezel et al. 2009) and frequently involving close 

relationships to urban consumers and other allies (Sherwood et al. 2013; HLPE 2019), may also foster 

unique social capital (Kansanga et al. 2020; Sherwood, Arce, and Paredes 2018). This social capital may 

hold potential to strengthen and spread norms and knowledge around food and agriculture that can 

benefit nutritional outcomes, including through norms related to women’s empowerment (Kumar et al. 

2018). Finally, traditional food and agriculture practices are closely integrated with the development of 

agroecology and its application (Altieri and Toledo 2011; HLPE 2019), suggesting that agroecology may 

support the healthy food environments that are associated with traditional foods. If agroecology 

indeed mobilizes these pathways toward nutrition, it may be a particularly interesting endogenous 

resource for health, given agroecology’s diffusion throughout farmers’ networks as a social movement 

(Wezel et al. 2009; 2020). 

 

Box 2: Do organic farming paradigms such as agroecology produce more nutrient-rich foods?  

Increased global interest in alternative production paradigms based in organic farm 

management—including agroecology as well as permaculture, certified organic production and 

several other paradigms—has sparked research on whether or not there exists an innate 

nutritional benefit to consuming organic products. If so, farmers who consume their own 

organic products may have a nutritional advantage. 

 

In a review of systematic reviews and meta-analyses, Baranski and colleagues found studies 

that support significant differences in nutrient contents between organic and non-organic 
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foods. Specifically, organic crops appear to have higher antioxidant content; organic meat, milk 

and dairy have higher concentrations of omega-3 fatty acids; and, organic milk has higher 

concentrations of iron, α-tocopherol and higher total conjugated linoleic acids. Meanwhile, 

non-organic crops appear to have higher content of protein, nitrogen, nitrates, and nitrites; 

non-organic milk has higher iodine content; and, non-organic meat has higher concentrations 

of certain saturated fatty acids (Barański et al. 2017). Other reviews obtained similar results 

(Seufert and Ramankutty 2017; AFSSA 2003). However, Baranski and colleagues provide the 

critical caveat that the studies they reviewed were of variable quality (Barański et al. 2017). 

Similarly, AFSSA states that supporting evidence on differences between organic and non-

organic products was difficult to find because many confounding factors can only be controlled 

for in experimental settings, but most studies on the subject were not carried out in those 

settings (AFSSA 2003). Further, while numerous studies report statistically significant 

differences in nutrient content, the magnitude of these differences is likely insufficient to have 

real impacts on health (AFSSA 2003).  

 

Unless more rigorous evidence emerges, it does not appear that the consumption of otherwise 

equivalent organic or non-organic products would directly impact farmers’ nutrient intake.  

 

 

 

Agroecology-nutrition linkages in Ecuador 

 

Available evidence from agroecology in Ecuador, though limited, provides clues on whether and how 

agriculture-nutrition pathways may be relevant in this context. Given that agroecological farming in 

Ecuador is closely tied to participation in alternative food networks such as farmers’ markets (Gortaire 

2016; Heifer 2014), it is plausible that it would strengthen agricultural income. However, in studies 

from Chimborazo and Tungurahua provinces, agroecological farmers did not report gaining a higher 

income over what they would have earned otherwise. While they did find other benefits in terms of the 

ease and comfort of economic transactions—for example, selling a lower quantity but at a higher price 

per-product; avoiding negative interactions with intermediaries; forming positive relationships with 
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clients (Contreras Díaz, Paredes Chauca, and Turbay Ceballos 2017; Deaconu, Borja, and Oyarzún 

2015)—these do not provide strong support for an income pathway to nutritional outcomes in this 

context. On the other hand, two of the central tenets of the Ecuadorian agroecology movement appear 

to be the strengthening of agrobiodiversity as well as the farm’s ability to provide food for the family 

(Heifer 2014). Indeed, agroecological farmers from an AFN in Chimborazo province reported that they 

were able to obtain a greater quantity and diversity of foods for family consumption through their 

agroecological farming practices (Deaconu, Borja, and Oyarzún 2015). This points to a role for 

consumption of own-production in generating nutrition outcomes among Ecuadorian agroecological 

farmers, and positions agrobiodiversity as a likely mediator. Evidence from an AFN in Tungurahua 

province suggests that agroecological farmers not only consume a greater quantity and diversity of 

foods from their own production, but from each others’ production, as the AFN is an active space for 

barter between farmers (Contreras Díaz, Paredes Chauca, and Turbay Ceballos 2017). In Andean 

culture, social capital enables farmers’ participation in the social economy, wherein they engage in 

reciprocity-based gifting, barter and direct purchase with other farmers to obtain certain goods, 

including foods (Argumedo and Pimbert 2010; Ferraro 2011). The friendships and other relationships 

created between farmers within an AFN (Contreras Díaz, Paredes Chauca, and Turbay Ceballos 2017) 

may make agroecological AFNs an enabling space for Ecuadorian farmers’ access to foods from the 

social economy. Finally, the role of the Indigenous movement in shaping Ecuadorian agroecology as 

well as local knowledge on the ecological adaptability of traditional crops (Gortaire 2016) may give 

traditional food practices unique protagonism among agroecological farmers.  

  

In summary: Agriculture can support farmers’ nutritional health by leveraging their ability to grow 
food for the family, use agricultural income to purchase food and by empowering women, who make 
many household decisions related to food and care. Agrobiodiversity as well as the norms and 
knowledge surrounding food practice are key to creating an enabling environment for the pathways 
linking agriculture and nutrition. In many contexts, supporting traditional foods can also contribute 
to sustainable food systems and farmers’ nutritional health. Agroecology holds important potential 
to act on agriculture-nutrition pathways and support traditional foods in such a way as to provide 
positive health outcomes for the farmers in this growing global movement.  
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3. Objectives and hypotheses 

 

3.1 Knowledge gap 

 

Over the past several decades, agroecology has garnered a strong evidence base establishing it as a 

means to support sustainable food systems, with particular attention to its possibility to support 

regenerative, resilient agriculture (S. R. Gliessman 1990; Wezel et al. 2014; Frison and IPES-Food 2016) 

and equitable social and economic conditions for farmers (Francis et al. 2003; Altieri and Toledo 2011; 

Timmermann and Félix 2015; FAO 2018b). Yet the last several years have also brought attention to 

agroecology’s potential to support sustainable diets, and particularly the nutritional health of farmers 

(S. Gliessman and Tittonell 2015; Frison and IPES-Food 2016; HLPE 2019). However, the interest in 

agroecology for farmer nutrition is largely based on theoretical underpinnings rather than on observed, 

empirical study (HLPE 2019). Moreover, the majority of the theory supporting agroecology’s possible 

ties to nutrition outcomes focuses on nutrient adequacy but ignores dietary moderation (Herforth et al. 

2019), despite the rapid incursion of the double burden of nutrient inadequacies and excesses in rural 

settings around the world (Popkin, Adair, and Ng 2012). Developing empirical evidence with 

agroecological farmers is necessary both to contribute to the global understanding of agroecology’s 

potential to support farmer nutritional health as well as to support local knowledge for developing 

effective programs, policies and practices. In Ecuador and particularly in the Ecuadorian highlands, the 

double burden of malnutrition that disproportionately affects farming communities (Freire et al. 2014; 

Ramírez-Luzuriaga et al. 2020) creates a pressing need for research on integrated, health-promoting 

practices. 

 

3.2 Objectives and hypotheses 

 

The principal objective of this research is to identify promising food-related practices for promoting 

nutrition and more broadly, the health of individuals, communities, and their natural environment. To 
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do so, this research aims to understand whether the food practices of agroecological farmers in 

Ecuador promote nutritional health, and if so, what mechanisms support these practices. Three 

interacting hypotheses are proposed on the relationship between participation in agroecological 

alternative food networks (AFNs) and nutritional health: 

 

Hypothesis 1: Agroecological AFNs act as incubating spaces for social and agricultural practices with 

potential to act on the diets of participating (“agroecological”) farmers. Specifically, AFNs:   

A. Promote production diversity; 

B. Create unique social capital that impacts the social spread of food and nutrition norms and 

knowledge. 

 

Hypothesis 2: Agroecological farmers prioritize food practices that differentiate them from their 

neighbours who do not participate in agroecological AFNs (“reference” farmers). Agroecological 

farmers are expected to: 

A. Consume more foods from own-production; 

B. Consume more foods from the social economy; 

C. Consume more traditional foods. 

 

Hypothesis 3: The food practices of agroecological farmers lead them to have healthier nutritional 

outcomes than reference farmers with respect to: 

A. Nutrient adequacy; 

B. Dietary moderation. 

 

Figure 117 illustrates the interactions between these three hypotheses and how they link participation 

in agroecological AFNs with nutritional health outcomes.  

 

 

 

 

 
17 Icons used in this figure and in Figures 3, 4 and 5 are made by Pixel Perfect, Vitaly Gorbachev, Smashicons, Eucalyp, 
Freepik, Monkik, Becris, and Mynamepong from www.flaticon.com. 
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Figure 1: Interacting hypotheses linking participation in agroecological alternative food networks to 

nutritional health  

 

 
 

  



 

64 

4. Methodological review 

This chapter establishes the basis of the methodological decisions made to address the objectives and 

hypotheses of this study. It presents a brief literature review of the primary methods considered, 

including instruments and key analysis variables. Section 5: Methods describes in further detail the 

methods that we ultimately used and how we applied them.  

 

4.1 Production diversity assessment 

 

Data on production diversity can be collected through questionnaires or through field measurements, 

and several indicators exist to describe and assess this data. One indicator that is commonly applied in 

interdisciplinary research with farmers is species richness, in the form of a crop count or an aggregate 

crop and animal count (Jones 2017). Data collection for obtaining species richness is easy to conduct 

using questionnaires and represents a low burden to participants. However, this measure is limited in 

the depth of information that it can capture. For example, it does not account for farm size or the 

proportion devoted to different crops. In this sense, a farm that grows primarily corn but also has a 

single bean plant and a single chicken would have the same diversity as a farm that intercrops corn and 

beans and has numerous chickens. Given this limitation, some studies instead quantify production 

diversity by applying indexes such as the Margalef Richness Index, the Shannon Diversity Index, or the 

Simpson Diversity Index, which apply algorithms used in ecological diversity studies to account for 

factors including farm size and evenness of dispersion (Oyarzun et al. 2013; Jones, Shrinivas, and 

Bezner-Kerr 2014; Morris et al. 2014). While these measures provide a greater depth of information, 

they can be burdensome to apply because they require obtaining (by inquiry or measurement) the 

surface area devoted to each crop. In settings with relatively high agrobiodiversity, this can be very 

time-intensive.  

 

4.2 Nutritional health assessment 

 

Multiple forms of assessment are available for understanding nutritional health, including 

anthropometric measurement, biochemical assessment, clinical evaluation and dietary intake. This 

section focuses on instruments and analysis methods for evaluating dietary intake as well as on 
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anthropometric indicators of nutritional health. Discussion on dietary methods is limited to those that 

are likely the most relevant and appropriate for rural Ecuadorian adults, recognizing that there is a gap 

in dietary indicators available specifically for low- and middle-income countries (LMICs) (Trijsburg et al. 

2019). Given the importance of the double burden of malnutrition in the study region, the indicators 

described aim to capture both nutrient adequacy and moderation in dietary intake. 

 

4.2.1 Dietary data collection instruments 

 

In LMIC settings, two retrospective dietary data collection instruments are most often applied and 

considered to be most appropriate for population-level analysis: 24-hour dietary recalls and food 

frequency questionnaires (FAO 2018a). These retrospective instruments collect data on past 

consumption. Several prospective instruments also exist, such as estimated or weighted food records, 

that can collect data in real-time (as people consume meals) rather than depending on people’s 

memory. These are considered more accurate, but are generally much more burdensome and have 

potential to influence people’s diets during data collection (Jayawardena 2016; FAO 2018a).  

 

24-hour dietary recall 

 
The most common instrument for dietary data collection in LMIC settings is the 24-hour recall, which 

requires participants to list the foods consumed over a 24-hour period (e.g. the previous day) (FAO 

2018a). This instrument is commonly used in areas with low education levels, particularly because the 

cognitive burden is relatively low. It further has the advantage of being adaptable to numerous cultural 

contexts and research needs (Gibson, Charrondiere, and Bell 2017). For example, it can be qualitative 

or quantitative, wherein the former is a simple list of foods and drinks consumed and the latter also 

collects information on the quantities of each item consumed. While qualitative recalls are much easier 

and quicker, quantitative recalls provide data that can be used for a greater variety of dietary indicators 

and can also be used to calculate nutrient intakes. To facilitate calculation of portion size, it is common 

to use props, models or images. The 24-hour recall can also be tailored to include additional 

information, such as time of food consumption, mode of preparation or other variables (Gibson, 

Charrondiere, and Bell 2017; FAO 2018a). 
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Even so, the 24-hour recall has several limitations. For example, it is subject to desirability biases, in 

which respondents may be selective with which foods they wish to report (FAO 2018a). Further, it has 

been demonstrated to underestimate energy intake and overestimate micronutrients, does not reflect 

long-term food intake trends or day-to-day variability for individuals, and does not capture seasonal 

variability (Poslusna et al. 2009; Gibson, Charrondiere, and Bell 2017). These limitations are especially 

common when 24-hour recalls are conducted on a single occasion. To mitigate this, it is recommended 

to conduct the 24-hour recall on multiple occasions (e.g. on different days during different seasons), 

which then allows for applying appropriate modifications to the dietary indicators assessed or to 

nutrient intake estimates (Jahns et al. 2005; Souverein et al. 2011). However, conducting multiple 

recalls comes with the trade off of requiring additional data collection. There is some evidence to 

suggest that intra-individual variability in LMIC settings is smaller than in higher income settings, thus 

requiring fewer repeat recalls to obtain a “usual” intake (Gibson, Charrondiere, and Bell 2017).  

 

Food frequency questionnaire 

 
Another common instrument for dietary data collection is the food frequency questionnaire (FFQ) (FAO 

2018a). The FFQ queries participants on the frequency of consumption of different items in a list, which 

may include food groups or specific foods, according to the research objectives and cultural context. 

FFQs can operate on different time scales (e.g. year, month, week) and can also inquire on additional 

information, such as usual portion size. With carefully chosen food groups, portion size (also facilitated 

by props, models or images) can then be used to estimate usual nutrient intake (Willett et al. 1985; 

FAO 2018a). The FFQ can also be adapted for other types of research objectives. For example, it has 

been used to assess consumption of traditional foods among Indigneous people (Batal et al. 2005).  

 

To a certain extent, this instrument holds advantages where the 24-hour recall holds limitations, and 

vice versa. Notably, the FFQ can capture trends over time and is less affected by intra-individual 

variability as the 24-hour recall. Further, it produces data that is easy to compare and analyze, and 

depending on the length of the FFQ, it can also be relatively quick (Willett et al. 1985; FAO 2018a). On 

the other hand, the scope of FFQs is limited by the pre-established food groups or items in the 

instrument’s list, thus sacrificing depth of inquiry in dietary analysis. Choosing which food groups or 

items to include in order to assess nutrient intake or specific dietary practices can also be very 
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demanding for researchers and may fail to capture the most relevant items, particularly in regions with 

much diversity in food practice (FAO 2018a). Further, the FFQ is beleaguered by cognitive difficulties; 

estimates of consumption frequency and portion size over a broad timeframe have been demonstrated 

to be unreliable, thereby producing grossly inaccurate dietary intake estimates (Kristal, Peters, and 

Potter 2005).  

 

4.2.2 Nutrient composition 

 
Once data is collected on the food items and quantities that people consume, numerous methods are 

available to evaluate diets. Some of these methods, which will be discussed in the following sections, 

require the use of nutrient composition tables to understand each food item’s contribution to caloric 

energy, macronutrients, micronutrients or other food compounds (e.g. polyphenols). Developing these 

tables has many challenges. Not only do they require laboratory-based nutrient analyses to establish 

average nutrient values for each food and food variety, but they also require consideration of policies 

such as fortification. Moreover, developing nutrient composition tables requires consolidating a vast 

array of nutrient data that was often derived using different, and sometimes outdated, laboratory 

methods or expressed in incompatible units that are not easily converted (Deharveng et al. 1999). 

 

In Latin America, the majority of nutrient composition tables draw heavily from the table maintained 

by the United States Development of Agriculture (USDA). The most recent published nutrient 

composition table for Ecuador obtained most of its data from the USDA, but also draws on tables 

published in Mexico, Peru and Brazil for certain foods that are more traditional in Latin America and 

uncommon in the US (Ramírez-Luzuriaga et al. 2014). Unfortunately, there is a global lack of reliable 

nutrient composition data for certain traditional foods, particularly for neglected and underutilized 

species and varieties (Padulosi, Thompson, and Rudebjer 2013). Obtaining reliable information requires 

extensive research to not only capture differences between different varieties, but also within 

varieties, as nutrient composition can vary substantially depending on factors such as soil conditions, 

climate and moment of harvest (Burgos et al. 2007). 

 

The variability in nutrient composition across and within varieties as well as the lack of data on certain 

locally-relevant foods makes obtaining accurate nutrient intakes difficult. In the case of the Ecuadorian 
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database, several substitutions were made as a result of this challenge. For example, the traditional 

product Smallanthus sonchifolius, which is most commonly referred to as jícama in Ecuador, was 

substituted with the USDA data for the species Pachyrhizus erosus, which is also referred to as jícama in 

Mexico, but not consumed in Ecuador (Ramírez-Luzuriaga et al. 2014). Although the two products have 

similar taste and texture, the former is a type of daisy, closely related to the sunflower and the 

Jerusalem artichoke, while the latter is a legume. Presumably, the two may have differing nutrient 

contents. Further illustrating the challenges of obtaining accurate nutrient data, a closer look at the 

USDA information for Pachyrhizus erosus shows that the majority of the nutrients provided for this 

product were themselves substituted from other products (USDA 2019). This means that the 

Ecuadorian table substituted one species for another, the data for which was itself based on 

substitutions. For lack of a better alternative, the use of nutrient data composition tables is 

nevertheless ubiquitous for calculating nutrient intakes and for applying dietary indexes that require 

information on calories or other nutrients.  

 
4.2.3 Nutrient adequacy 

 
A wide array of methods are available for assessing nutrient adequacy in dietary intake, including some 

that require extensive adaptations to specific countries or food environments as well as others that can 

be applied more generally across broader contexts. Among these, dietary diversity measurements have 

emerged as a popular, low-burden proxy for nutritional adequacy in low- and middle-income settings 

(Ruel 2003; Arimond and Ruel 2004). Dietary diversity can be described either as a number of food 

items or food groups consumed by an individual or household in a given period, usually over a 24 hour 

recall (Ruel 2003). Two commonly used methods of assessing dietary diversity are the Food Variety 

Score (FVS) and various adaptations of the Dietary Diversity Score (DDS). FVS counts individual foods 

eaten, whereas DDS separates foods into food groups (Steyn et al. 2006), with most adaptations of DDS 

classifying foods between 9 and 12 food groups18. A review of application in multiple country contexts 

and age groups finds both FVS and DDS to be associated with numerous nutritional status indicators, 

including energy and micronutrient adequacy (Ruel 2003). For DDS, this association appears for a 

 
18 Common food group classifications in various DDS schemes include: starchy staples, vitamin A-rich fruits and 
vegetables, green leafy vegetables, other fruits, other vegetables, meats, eggs, dairy, nuts, and pulses. Some 
classifications disaggregate different types of meat (e.g. organ meat), and others aggregate pulses with nuts. Still 
other adaptations also include groups such as oils and fats, sweets, and spices, condiments and beverages. 
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diversity of categorization schemes, utilizing different numbers of food groups (Ruel 2003; Arimond et 

al. 2010). In some contexts DDS appears to be a stronger indicator of nutrient adequacy than FVS, 

which is related to the understanding that foods from the same food group are likely to provide similar 

nutrients and those from distinct groups are likely to provide a broader diversity of nutrients (Hatløy, 

Torheim, and Oshaug 1998). However, in contexts where food variety is generally low, both appear to 

be of equal value as indicators (Steyn et al. 2006). 

 

Numerous validation studies have evaluated DDS and FVS by comparing them to specific nutrients 

using the Nutrient Adequacy Ratio (NAR) and Mean Adequacy Ratio (MAR) (Ruel 2003). NAR is the ratio 

of the intake of a particular nutrient to the recommended daily allowance, and MAR is the average of 

individual NARs (Madden, Goodman, and Guthrie 1976). The number of nutrients assessed varies 

across validation studies, as do the findings regarding associations between higher DDS or FVS and 

specific nutrient densities in the diet (Ruel 2003). For example, a recent study assessing a 6-group and a 

9-group DDS in five resource-poor settings focused on 11 micronutrients considered to be of public 

health concern (Arimond et al. 2010).  

 

Habte and Krawinkel recently raised concerns regarding whether the correlations between DDS scores 

and NAR or MAR are sufficiently strong as to constitute true indicators of nutrient adequacy (2016). 

Indeed, applying NAR and MAR directly is likely more appropriate for in-depth studies on nutrient 

intake, but holds other trade-offs, beginning with the added complexity of application. Further, NAR 

and MAR’s focus on nutrients rather than foods may overlook the role that different types of foods can 

play in supporting health beyond their capacity to deliver nutrients. It is therefore not surprising that 

diversity-based dietary indicators such as DDS and FVS have established deep roots in dietary research 

as a proxy means for assessing nutrient adequacy (Ruel 2003; Trijsburg et al. 2019; Martin-Prével et al. 

2015).   

 

Dietary diversity score 

 

One of the newer and most popular iterations of the DDS is the Minimum Dietary Diversity for Women 

(MDD-W). A novel strength of MDD-W is that, unlike many other DDS, it provides a validated cutoff for 

whether a population is likely meeting its minimum needs. Out of 10 food groups, women receiving a 
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score of 5 or above indicates that they likely meet minimum dietary diversity needs, whereas those 

scoring below 5 likely have low dietary diversity. Whereas its predecessor, the Women’s Dietary 

Diversity Score, only allowed for generating a mean score across a population, MDD-W allows for data 

to be reported as percentages that meet and do not meet minimum needs within a population (FAO 

and FHI 360 2016; Ruel 2015). While the cutoff score has only been internationally validated for 

micronutrient adequacy among women of reproductive age19, the performance of MDD-W as a proxy 

for micronutrient adequacy (without applying the cutoff) otherwise performs well across all age groups 

and gender20 (Ruel 2015).  

 

MDD-W also diverges from previous indicators, such as the Household Dietary Diversity Score (HDDS), 

by not analyzing food groups that can contribute to harmful nutrient excesses (specifically: oils and 

fats; sweets; spices, condiments and beverages). Further, the foods that contribute to each food group 

exclude certain nutrient-poor processed and ultra-processed foods, as they are not considered to 

contribute to micronutrient adequacy. The criteria for doing so is left at the discretion of the analysts in 

accordance with local realities (FAO and FHI 360 2016). Like other scores based on the 24-hour recall 

instrument, MDD-W does not capture long-term variation in individual diets, and is therefore most 

useful for assessing dietary adequacy at a population level. Its developers highlight the score’s utility 

for comparing populations, identifying at-risk populations, and monitoring programs or policies (Ruel 

2015).  

 

In Ecuador, MDD-W has been used recently to assess the diets of rural populations in both the highland 

region of Imbabura province (Melby et al. 2020) and the tropical lowland region of Cotopaxi province 

(Penafiel et al. 2019). It was further applied with representative data for the Ecuadorian urban 

population in a recent study that established the validity of MDD-W in the Latin American context using 

data from eight countries (G. Gómez et al. 2020). Other research in Ecuador has also used HDDS 

 
19 MDD-W has been validated according to the 11 micronutrients of public health concern proposed by Arimond 
and colleagues (2010): vitamin A, thiamin, riboflavin, niacin, vitamin B-6, folate, vitamin B-12, vitamin C, calcium, 
iron, and zinc 

20 In fact, the score’s developers expect cut-off values to soon be established and validated for other age ranges 
as well as for men (Ruel 2015).   
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(Cordero-Ahiman et al. 2021) as well as other food-group based versions of DDS (Pera, Katz, and 

Bentley 2019).  

 

Food variety score 

 

Numerous studies on dietary diversity in rural areas apply the item-based Food Variety Score (FVS), 

although not always under this name. Beside its role as an indicator of nutrient adequacy (Ruel 2003), 

FVS may provide additional information on dietary complexity with respect to the number of 

ingredients present in the diet. Dietary complexity is relevant to the consumption of beneficial 

secondary metabolites (Egert and Rimbach 2011) and can further inform understanding of cultural 

norms surrounding dietary practices (Yates and Warde 2015; Kahma et al. 2014). Some evidence also 

suggests that higher FVS is associated with overweight (Saibul et al. 2009; J. Lee et al. 2010), although 

this seems to depend on the types of food contributing to higher variety (McCrory et al. 1999). For 

example, greater diversity of calorie-rich foods tend to contribute to overweight, whereas a greater 

diversity of vegetables tends to contribute to healthier weight status (McCrory et al. 1999). In Ecuador, 

FVS has been used as a measure of dietary diversity in rural highland populations (Oyarzun et al. 2013) 

as well as in urban populations in both the highlands and lowlands (Hidrobo et al. 2014). 

 

4.2.4 Dietary moderation 

 
Until recently, nutritional research in LMIC settings has been almost exclusively focused on problems of 

nutrient deficiency. However, the growing prevalence of obesity and diet-related chronic diseases in 

these settings has highlighted a need to also assess dietary moderation (Popkin, Adair, and Ng 2012; 

Herforth et al. 2019). Given the relatively recent recognition of this need, not many dietary instruments 

that assess moderation have been validated in LMIC settings (Trijsburg et al. 2019).  

 

In high income countries, the Healthy Eating Index (HEI) has gained popularity in dietary assessment 

because it provides component scores for both nutrient adequacy and moderation (Waijers, Feskens, 

and Ocké 2007; Guenther et al. 2013). However, context-specific adaptations of the HEI are limited 

among LMICs, and to date none has been validated for the Andean region. For the rural Ecuadorian 

highlands, we believe existing HEI versions developed in high income countries are likely not suitable. 
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For example, these versions penalize the consumption of fats and saturated fats in their moderation 

components (Waijers, Feskens, and Ocké 2007; Guenther et al. 2013; Krebs-Smith et al. 2018). 

Although fat is also of moderation concern in Ecuador at a national level, there are nevertheless 

substantial subpopulations where imbalances in fat are still an issue of deficiency rather than excess; 

nationally, an estimated 23% of the national population have problematically low intakes of fat, and 

this problem is highest among Indigenous populations and other ethnic minorities as well as in the rural 

sector (Freire, Ramírez, and Belmont 2015). In the rural highlands, dietary studies have further 

identified certain nutrient deficiencies that are linked to low consumption of animal-source foods, 

which are otherwise high in saturated fat (Berti, Krasevec, and Cole 2004; Orozco et al. 2007). Thus, 

dietary indexes that penalize fat and saturated fat intake may contradict nutritional priorities for 

certain populations, including for Indigenous people in the rural highlands.  

 

On the other hand, growing global concerns regarding the health impacts of consuming processed and 

ultra-processed foods have led the World Health Organization, the Panamerican Health Organization 

and the Food and Agriculture Organization to support application of the NOVA classification system as 

a means to understand this dietary moderation issue in a diversity of contexts (Moubarac et al. 2014; 

Monteiro et al. 2019), including in Ecuador (Freire et al. 2018). 

 
NOVA classification 

 

NOVA classifies foods into four categories according to the nature, purpose and extent of processing: (i) 

unprocessed or minimally processed foods; (ii) processed culinary ingredients; (iii) processed foods; 

and, (iv) ultra-processed foods. This system characterizes individual diets according to the proportion of 

caloric intake that belongs to each of the four categories (Monteiro et al. 2018). Although at least six 

other classification systems exist for assessing level of food processing, NOVA is the most commonly 

used and has been applied in North America, Latin America, Europe, the Middle East and Australia 

(Kelly and Jacoby 2018). NOVA has been applied for understanding how food processing relates to 

socioeconomic and demographic factors, the impact of dietary share of ultra-processed products on 

dietary nutritional content, and the association of ultra-processed product consumption with obesity 

and diet-related noncommunicable diseases (Moubarac et al. 2014; Monteiro et al. 2019). In Latin 

America, application of NOVA has successfully predicted overweight and diet-related chronic diseases 
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(PAHO 2015). Moreover, studies applying NOVA in multiple country contexts have found an association 

between ultra-processed food consumption and poorer nutritional intakes, including higher intake of 

energy and added sugars and lower intakes of fiber, micronutrients and protein (Kelly and Jacoby 

2018). Therefore, although NOVA does not provide information on intake of specific nutrients and it 

has neither been proposed nor systematically tested as a proxy for understanding dietary moderation, 

it nevertheless appears to provide valuable information on this subject.  

 

Most analysis conducted using NOVA is in relation to the consumption of ultra-processed foods, or 

NOVA category 4 (Moubarac et al. 2014; Monteiro et al. 2019). However, in regions where ultra-

processed foods are still but a minor part of most people’s diets, such as has been documented in rural 

Ecuador (Gross et al. 2016), assessing NOVA category 4 is likely less relevant. Nevertheless, many of 

these regions have experienced a profound intrusion of cheap sugars and edible oils utilized as culinary 

ingredients (Gross et al. 2016; Popkin 2015). Excessive consumption of these foods has been implicated 

in negative physiological outcomes (Popkin 2015; Freire, Ramírez, and Belmont 2015; WHO and FAO 

2003), pointing to the utility of assessing consumption of foods belonging to NOVA category 2, 

processed culinary ingredients, to better understand dietary moderation. Meanwhile, category 1, 

unprocessed or minimally processed foods, may be interesting because the foods in this group21 

generally coincide with those that are promoted by international and Ecuadorian guidelines as forming 

part of healthy diets (WHO 2018; MSP and FAO 2020). Because NOVA evaluates individual diets by 

describing the share of total caloric intake belonging to each of the four categories, greater 

consumption of foods from category 1 implies lower consumption of foods from the remaining three 

categories, which are generally foods that dietary guidelines suggest should only be consumed in 

moderation22 (WHO 2018; MSP and FAO 2020).  

 
21 Monteiro and colleagues offer the following description of this food group:  “Unprocessed (or natural) foods 
are edible parts of plants (seeds, fruits, leaves, stems, roots) or of animals (muscle, offal, eggs, milk), and also 
fungi, algae and water, after separation from nature. Minimally processed foods are natural foods altered by 
processes that include removal of inedible or unwanted parts, and drying, crushing, grinding, fractioning, 
filtering, roasting, boiling, non-alcoholic fermentation, pasteurization, refrigeration, chilling, freezing, placing in 
containers and vacuum-packaging” (Monteiro et al. 2018). 

22 However, this is not necessarily the case for all foods in group 3, processed foods. According to Monteiro and 
colleagues, “Processed foods, such as bottled vegetables, canned fish, fruits in syrup, cheeses and freshly made 
breads, are made essentially by adding salt, oil, sugar or other substances from Group 2 to Group 1 foods” 
(Monteiro et al. 2018). Many of these foods can contribute to healthy diets (WHO 2018). 
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4.2.5 Anthropometric assessment  

 

Anthropometric measurements such as height, weight and waist circumference are commonly used to 

determine cutoff points for diet-related health risk. The Body Mass Index (BMI), a measure of weight 

(kg) divided by height-squared (m2), has been used for decades by the United States National Institute 

of Health, the World Health Organization and other agencies as a simple means to assess underweight, 

normal weight and overweight (WHO 2000). BMI has several recognized limitations. For example, it 

does not differentiate between lean mass and fat mass, nor between different fat mass distributions of 

subcutaneous and visceral fat, both of which have important implications for health (WHO 2000). 

Further, there is increased recognition that the existing BMI cut-off points, which were established with 

primarily Caucasion populations, are not adequate for all ethnicities (Deurenberg, Yap, and Van 

Staveren 1998). However, efforts to establish new cut-off points have been limited (Hudda et al. 2017; 

Wong et al. 2016). Even so, the use of BMI remains ubiquitous and can be a useful tool for making 

comparisons between populations belonging to the same ethnic group. 

 

Waist circumference measurement is also gaining recognition for its use in assessing metabolic health, 

with sex-specific cutoff points utilized to define cardiometabolic risk (Alberti et al. 2009). Unlike BMI, 

different cutoff points are proposed for distinct populations, aiming to transcend the Caucasian bias 

that is pervasive to health indexes (El Mabchour et al. 2015). The harmonized recommendations put 

forth by the International Diabetes Federation, American Heart Association and other organizations 

established cut-off values of 90 cm and 80 cm for Latin American men and women, respectively; 

however these recommendations were based on South Asian populations, and held the important 

caveat that more research was necessary for Latin American populations (Alberti et al. 2009). Since 

then, other studies have aimed to establish cut-off points for the Latin American population as a whole 

(Aschner et al. 2011), as well as for specific country groups, regional groups or ethnic groups. One study 

in Peru proposed cut-off points for Andean populations as 97 cm for men and 87 cm for women 

(Medina-Lezama et al. 2010).  

 

Among adult populations, history of stunting is relevant to diet-related health because chronic 

malnutrition in childhood can impact risk of cardiometabolic disease later in life (Stein, Thompson, and 
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Waters 2005). History of stunting is therefore defined by very short adult stature. Previous studies 

concerned with stunting history in LMICs have utilized the cut-off point of 145 cm to establish very 

short stature in women (Child Health Epidemiology Reference Group Small-for-Gestational-

Age/Preterm Birth Working Group 2015), including several studies in Latin America (Hernandez-Diaz et 

al. 1999; Ramirez-Zea et al. 2014). 

 

4.3 Measuring the relationship between production diversity and 

nutritional health 

 

A 2017 review identified 23 studies that assessed the relationship between production diversity and 

nutritional health (Jones 2017), and a steady stream of others has since emerged (Hirvonen and 

Hoddinott 2017; Lachat et al. 2018; Zanello, Shankar, and Poole 2019; Melby et al. 2020). Of the studies 

reviewed by Jones, 21 assessed nutritional health using a measure of dietary diversity, employing 

either a Dietary Diversity Score, a Food Variety Score, or both. Other nutritional indicators included 

Mean Adequacy Ratio and child anthropometric z-scores (height-for-age, weight-for-age, weight-for-

height), which allow for understanding issues of stunting and underweight. To measure production 

diversity, most studies utilized a species richness measure (a crop count or a crop and animal count). 

Four studies applied either a Margalef, Shannon or Simpson diversity index in addition to or in lieu of 

the species richness measures. Furthermore, two counted studies crop food groups, aligned with the 

same food groups as those used in their dietary diversity score (Jones 2017).  

 

Berti raises the important point that the relationship between production diversity and dietary diversity 

depends on the scale used for measuring each, particularly if the relationship is expected to be largely 

driven by consumption of own-production. He provides the useful example that growing rice, corn and 

barley would increase species richness by three, but would only increase a Dietary Diversity Score by 

one (i.e. cereals), thereby masking a statistical correlation (Berti 2015). Similarly, to understand the 

relationship between production diversity and dietary diversity, it is necessary to consider the means 

by which they are related. For farmers with a primarily subsistence orientation, products grown on the 

farm are expected to directly relate to those consumed in the diet. However, for farmers with a 

primarily commercial orientation, the relationship would be mediated by agricultural income, and it 
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may therefore not be as clear. Where both own-consumption and income are important, the situation 

accordingly becomes more complex (Berti 2015; Jones 2017).  

 

Besides measuring production diversity and dietary diversity, studies that assess the relationship 

between these two variables also commonly account for seasonality, (Oyarzun et al. 2013; Bellon, 

Ntandou-Bouzitou, and Caracciolo 2016; Zanello, Shankar, and Poole 2019), regional ecological 

differences across larger study sites (Jones, Shrinivas, and Bezner-Kerr 2014), origin of foods 

contributing to dietary diversity to understand which foods come from own production and which 

come from purchase (Oyarzun et al. 2013; Jones, Shrinivas, and Bezner-Kerr 2014; Bellon, Ntandou-

Bouzitou, and Caracciolo 2016), market access (Jones 2017) and socioeconomic correlates (Oyarzun et 

al. 2013; Jones, Shrinivas, and Bezner-Kerr 2014; Bellon, Ntandou-Bouzitou, and Caracciolo 2016). 
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5. Methods 

5.1  Study overview 

 
5.1.1 Research context: Ekomer consortium 

 
The research presented in this thesis was conducted under the guidance of the Ekomer research 

consortium. Ekomer is a collaboration between EkoRural Foundation, Université de Montréal, 

University of Toronto, Healthbridge Canada, Facultad Latinoamericana de Ciencias Sociales-Ecuador, 

and Pontífica Universidad Católica de Ecuador. Between 2016 and 2019, Ekomer conducted a study 

titled “Strengthening impact of the Healthy Food Consumption Campaign: 250,000 Families in 

Ecuador,” which was funded by the International Development Research Centre and administered by 

EkoRural.  

 

Based in Ecuador, this project had the general objective “to strengthen an innovative, civil society-

based marketing strategy for responsible food consumption that enables improved food policy 

interventions, adoption of healthier, more sustainable diets that curb and prevent food-related chronic 

illness” (Sherwood 2019). One of its specific objectives was to “assess ways, reasons and purposes of 

people reached by the campaign in adopting healthier and responsible food consumption practices.” In 

the context of these objectives, Ekomer was also interested in understanding how agroecological 

farming, which is closely related to and supported by the responsible consumption campaign, may 

impact nutritional health (Sherwood 2019). This PhD project, “Diversity from Farm to Plate: Nutrition 

and Food Relationships among Agroecological Farmers in Ecuador,” was designed to address this 

interest.  

 

5.1.2 Role in the study 

 
I was responsible for conducting the Diversity from Farm to Plate study, for which I received critical 

guidance and support from my supervisor, co-supervisor and numerous members of the Ekomer team. 

My responsibilities included: formulating study objectives, designing methodology and data collection 

protocols, obtaining ethical approval, conducting data collection, processing data, conducting analysis, 
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disseminating results and leading resultant publications. I was solely responsible for collecting 

qualitative data using ethnography, key informant interviews and focus group discussions. For 

quantitative data collection, I shared survey recruitment and administration responsibilities with a 

research assistant.  

 

5.1.3 Research location: Imbabura province 
 

This research is situated in the rural sector of Imbabura, a province in Ecuador’s northern highland 

region. Imbabura province is a recognized hotspot for agroecological associations, with the nation’s 

second highest number of documented farmers participating in associations that promote agroecology 

(Heifer 2014). We chose this province as our study site given the number and diversity of 

agroecological experiences, the relationships formed by members of our research consortium with 

agroecological associations in the area, and the decisive interest expressed by association leaders in 

contributing to this research.  

 

Imbabura has the third largest Indigenous population of Ecuador’s 24 provinces, most of whom identify 

as Kichwa and live primarily in rural areas (INEC 2006; 2010). Rural poverty in Imbabura is estimated at 

54%, with some community-level data reporting ubiquitous poverty upward of 99% (INEC 2016, n. 

Supplementary material). Farmers in the region are primarily smallholder, family farmers, as are all 

agroecological farmers (Heifer 2014). The documented dietary context in this region is similar as that of 

the rural highland region more generally (refer to Section 2.3: Focus on highland farmers’ food and 

nutrition), with rural diets predominated by calorie-rich carbohydrates and a nutrition transition that is 

increasing intake of simple sugars, sodium, edible oils and processed as well as ultra-processed 

products (Gross et al. 2017). As a result, Imbabura is also experiencing a considerable double burden of 

malnutrition, with children faring worse than the national average on both stunting and OW/OB, and 

adult OW/OB on-par with the national average (Freire, Ramírez, and Belmont 2015). 

 

The geographic boundaries of the study site are delimited by the locations of farmers belonging to 

agroecological associations and who participated in this study (Figure 2). Although the longest distance 

between farmers in the study site is only 60 km, participants resided as low as 1550 meters above sea 

level (masl) in hot, humid subtropical valleys and as high as 3570 masl in the wet montane páramo 
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ecosystem. People living at all altitudes raise livestock and grow a wide variety of products, with 

ubiquitous production of maize, beans and potatoes. Lower altitudes support more diverse fruit 

production, including tropical fruit, as well as production of sugarcane and sweet potato, whereas 

higher altitudes support production of traditional Andean products such as lupine, melloco, oca and 

mashua. Temperature and rainfall patterns in the region allow most farmers to harvest a diversity of 

products throughout the year, even without irrigation (Prefectura de Imbabura 2017). Of Imbabura’s 

farmers, 86% are smallholders, but due to land concentration they only occupy 16% of agricultural 

land; women and Indigenous farmers disproportionately occupy the smallest parcels (Brassel et al. 

2008). 

 

Figure 2, A and B: Locations of participating agroecological farmers in the study site, indicating 

localities (A) and aerial view of biogeographic features (B). 
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B:    

 

 

 
 

 

 

 

5.1.4 Ethical review 

 
Ethics approval for the entirety of the Ekomer project was obtained from the Institutional Review 

Board of the Universidad San Francisco de Quito in Ecuador, certificate number 2016-118E, and the 

Diversity from Farm to Plate component received additional approval from the Health Research Ethics 

Committee of the Université de Montréal, certificate number 17-053-CERES-P. Field work for Diversity 

from Farm to Plate commenced in May 2017 and ended with results triangulation and dissemination 

activities in May 2019. Ethics certificates are provided in Annex 1. 

 

5.2 Theoretical framework and study design 

 

5.2.1 A salutogenic, strength-based perspective 
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Antonovsky asserted that the pathways toward health are substantially different from, and not merely 

the opposite of, the pathways to disease (Antonovsky 1979). While much health research may be 

interested in understanding the “pathogens,” or the drivers of illness, this thesis follows Antonovsky in 

prioritizing exploration of the “salutogens” that support health. This salutogenic framing is also 

consistent with strength-based approaches, which prioritize identification of strengths over that of 

weaknesses (Brough, Bond, and Hunt 2004), and have gained prominence in research with Indigenous 

communities in many parts of the world (Mataira 2019; Waller 2018; Brough, Bond, and Hunt 2004; 

Knibbs et al. 2012). Central to the search for salutogenic or strength-based approaches is the 

understanding of people’s self-organization (Sherwood, Leeuwis, and Crane 2012), in which we, as 

researchers, accept that communities, and especially vulnerable communities, have the capacity to 

author their own responses to challenges that they face. That is, our role is not to create solutions but 

to identify and leverage those that already exist and were created through self-organized means.  

 

5.2.3 Participatory approach 

 
This study applied a participatory approach in order to give the participating community of farmers 

voice in the research (Cornwall and Jewkes 1995). In participatory approaches, researchers collaborate 

with members of the research population to improve study protocols and ultimately produce findings 

that both benefit the community and provide valid, generalizable knowledge (Macaulay et al. 1999). 

The objectives guiding this research were developed following years of discussion and close 

engagement with Ecuador’s agroecological farming community. Prior to the start of this research, 

agroecological association leaders expressed in meetings of the Colectivo Agroecológico (a national 

agroecology network) that it would be pertinent to better understand the relationship between 

agroecology, farmer diets and nutritional health. In the interest of maintaining a close relationship 

throughout the project, and to more deeply engage in a participatory process specific to Imbabura 

province’s agroecological community, we developed research methods to ensure multiple moments of 

community collaboration, as will be further described in the section that follows. Community 

collaboration was key for refining study instruments and protocols, informing statistical analyses, 

elaborating on key results and validating study findings. Further, we implemented a deliberative 

process (Gauvin 2009) to share and interpret results with Imbabura’s agroecological farming 

community as well as other relevant stakeholders. 
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5.2.3 Mixed methods design 

 

We implemented a sequential, mixed methods design, as illustrated in Figure 3, to allow for greater 

depth of exploration and triangulation across methods (Creswell 2009, 10-12,208-227). The process 

began with key informant interviews (May - June 2017) and ethnography (June - July 2017). Preliminary 

findings from these two exploratory phases informed the development of a cross-sectional survey, 

conducted from July through November 2017. Finally, we implemented additional key informant 

interviews as well as focus group discussions (FGDs) (Colucci 2007) in March and April 2019. The latter 

phase of key informant interviews was intended to share study results with stakeholders and discuss 

their perceptions of the results. Similarly, FGDs had the objective of exploring the extent to which 

farmers’ lived perceptions converged with quantitative results and to understand farmers’ explanations 

for the drivers behind the results. After discussion of key themes, FGDs were also used for returning 

study results to local communities. Best local research practices were determined in collaboration with 

EkoRural Foundation, which has extensive research experience in the Ecuadorian highlands. Research 

instruments are explained in detail in the sections that follow, and instrument protocols, including 

questionnaires, are provided in Annexes 2 and 3. 

 

Figure 3: Sequential chronology of mixed methods instruments 

 

5.2.4 Conceptualization of agroecology in this research 
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Being an agroecological farmer can refer not only to utilizing certain farming practices, but also to 

forming part of the agroecological social environment (Wezel et al. 2009). Given the importance of 

social organization in agroecology’s trajectory in Ecuador (Sherwood et al. 2013; Gortaire 2016), in this 

research, we conceptualize agroecology to include only the farmers who both employ agroecological 

farming practices and participate in the agroecological social environment. In a mapping of Ecuadorian 

agroecology, Heifer Foundation found that agroecology is primarily spread through alternative food 

networks (AFNs), such as farmers’ markets, solidarity stores and food baskets. Of these, farmers’ 

markets organized by agroecological farming associations were the most prominent AFNs providing a 

social space dedicated to agroecology (Heifer 2014). We 

therefore use agroecological associations that hold farmers’ 

markets as a proxy to identify “agroecological farmers”. In 

contrast, we also refer to “reference farmers,” who we 

conceptualize as smallholder, family farmers who are 

neighbours of agroecological farmers, but who do not 

participate in agroecological AFNs23. Reference farmers act as 

a point of comparison for the agroecological group, given 

that they live in the same communities and are likely to experience similar ecological and 

socioeconomic circumstances; however, they do not form a control group per se, in that this research 

does not assess the longitudinal effects of a systematic intervention. Rather, the comparison between 

agroecological and reference farmers is observational and akin to a natural experiment. 

 

We do not make a priori assumptions on the farming methods employed by either group. 

Agroecological AFNs usually have internal mechanisms to ensure that members adhere to certain 

norms in their farming strategies, but these norms can vary from one AFN to the next (Heifer 2014). 

Meanwhile, some reference farmers may also apply traditional production methods that are otherwise 

consistent with agroecological farming (Gortaire 2016), even though they do not self-identify as 

agroecological and are not otherwise organized around agroecology. We do not attempt to assess how 

“agroecological” each farmer’s production strategy is, and are instead interested in the totality of the 

relationship that agroecological participation may have on nutritional health.  

 

 
23 In Section 6.2: Article 1, we used the term “conventional” farmers instead of reference farmers.  

Agroecological farmers: For the purposes of this 
study, this term refers to smallholder, family 
farmers who participate in agroecological 
alternative food networks (AFNs), particularly 
agroecological farmers’ associations that hold 
farmers’ markets. 
 
Reference farmers:  For the purposes of this 
study, this term refers to smallholder, family 
farmers who do not participate in agroecological 
AFNs. Reference farmers are the neighbours of 
agroecological farmers. 
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5.3 Instruments 

 

This section presents an overview of the instruments utilized in the study. Further detail on 

implementation of each instrument is provided in the methodological sections of the articles presented 

in Section 6: Results.   

 
5.3.1 Key informant interviews 
 

Key informant interviews (Creswell 2009) were used at different points in the study to obtain feedback 

on study instruments, obtain critical information for identifying participants in ethnography and for the 

survey, assist in local interpretation of results, identify potential implications, and establish appropriate 

follow-up methods for communicating results locally. Further, key informers facilitated communication 

with agroecological association members throughout the study, including for convening focus groups 

and communicating results to study participants, stakeholders and the broader public. Interviews were 

semi-structured, and tailored to the context of each interviewee.  

 

Selection criteria 

 

We selected key informants for their formal leadership or demonstrated informal leadership in groups 

or organizations with relevance to agroecology and/or farmer nutrition in Imbabura province. Key 

informants included: leaders of agroecological associations, NGO representatives, local food movement 

civil-society actors and state employees from local and national ministries, among others.  

 

5.3.2 Ethnography   

 

Ethnography was used to understand the food practice of families participating in agroecology, with 

particular interest in the relationship between agriculture and food. We adopted a critical ethnography 

approach, which recognizes that the ethnographer is not an unobtrusive “fly on the wall” and instead 

incorporates reflexive inquiry as to the ethnographer’s influence on daily practice (Madison 2005). 

Visser and colleagues propose ethnography as an appropriate method for examining underlying values 

and needs around daily food practice in context of culture and society, particularly given the 
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complexities of food behaviour and the failures of any single theory in explaining food choice. For 

example, they highlight that in daily practice, people do not consider diet and other lifestyle habits in 

terms of rationality or “risk,” but instead relate them to meaningful experiences and feelings. Visser 

and colleagues further specify the utility of participatory tools in ethnography, such as observation and 

in-depth interviews, to capture participants’ perspectives in a way that both explores existing theories 

on food behaviours and elicits new insights. This approach aims to generate output that can contribute 

to a culturally sensitive understanding of the factors that drive food choices (Visser, Hutter, and Haisma 

2016). We thus deployed ethnography both as a means toward our research objectives, as well as to 

inform later phases of research with key cultural insights, particularly survey development.  

 

Selection criteria 

 

We followed Visser and colleagues in selecting the family as the unit of ethnographic analysis for 

understanding power, agency, and ultimately decision-making in food practice (Visser, Hutter, and 

Haisma 2016). To select families, we adopted an actor-oriented approach, which allows for identifying 

heterogeneous social practices and discourses as carried out by social actors (Long 2007). Key 

informants from NGOs operating in Imbabura assisted in identifying and recruiting families with a 

variety of lengths of participation in agroecological associations, as well as roles within those 

associations. See Section 6.2: Article 1 for further details on the ethnography instrument, including the 

data collection protocol and analytical approach. 

 

5.3.3 Cross-sectional survey 
 

A cross-sectional survey was used to provide data for understanding the mediators of healthy food 

practice. The survey was administered to agroecological and reference farmers in order to draw 

comparisons between the two groups. This instrument further provided data to enable analysis of 

relationships between dietary, production, sociodemographic, and health variables. 

 

Survey development and components 
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Literature review of key variables relevant to agriculture-nutrition pathways informed the development 

of the initial survey draft, and preliminary results from key informant interviews and ethnography 

guided development of the final survey. Table 1 describes the survey modules that were used in this 

study, as well as their application protocols.  

 

Table 1: Summary of survey modules 

Module Description and application protocol 

24-hour recall A single open-ended, quantitative 24 hour recall was used to obtain the following 
information: all items consumed (including composite ingredients whenever 
possible), quantities of all items consumed, acquisition source of all items 
consumed. In a first step, respondents were queried for all foods and drinks 
consumed the previous day, beginning when they woke up; in a second step, they 
were queried for snacks, drinks or other forgotten items; in a third step, they were 
queried for quantities of each item consumed (using props and models to support 
estimation); in a final step, they were queried for the acquisition source of all 
items consumed, using open response (acquisition categories were not 
suggested). 

Diet-related 
noncommunicable disease 
questionnaire 

For each of the following diseases, participants were asked to report if a medical 
professional had diagnosed them with the disease: diabetes, hypertension, high 
cholesterol, heart disease, cancer. 

Traditional foods food 
frequency questionnaire 
(TF-FFQ) 

The TF-FFQ queried for consumption of 12 indicator traditional foods, frequency 
of consumption (accounting for seasonality) and most common acquisition 
method (conventional markets, harvest, social economy). Because “traditional” 
foods are locally defined by social, cultural, and biological factors (Johns et al. 
2013), the indicator foods selected were based on consultation with local experts, 
ethnography and key informant interviews, and were chosen to include both 
common and underutilized traditional foods. 

Wild foods consumption 
questionnaire 

Consumption of wild foods was assessed based on a list of common wild foods in 
the region. Respondents were also probed for "other" wild foods consumed that 
were not in the questionnaire. 

Production diversity 
questionnaire 

Using an exhaustive list developed based on ethnography and key informant 
interviews, respondents were probed for their production in the past year of 
distinct products. Respondents were also probed for "other" products not on the 
list. 

Intra-species diversity 
questionnaire 

Respondents were asked to list the different varieties or cultivars that they grow 
of the following three crops: maize, potatoes, beans. 
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Productive resources 
questionnaire 

This survey module inquired on access to irrigation and amount of land in 
production. The latter refers to the amount of land utilized by the respondent, not 
the amount that they legally own. 

Sociodemographic 
questionnaire 

Respondents were probed to respond for themselves for: age, education 
completed, and time to market (using their most common transportation 
method). They were probed to respond for their household regarding: household 
size (number of people who usually spend at least 4 nights a week in the 
household), household gender and age distribution, monthly household income, 
livelihood sources and beneficiary status for the Human Development Bonus 
program (Moreno 2017). 

Anthropometric 
measurement 

At the end of the survey, respondents were given the option to have the following 
measurements taken: height, weight and waist circumference, using a portable 
stadiometer, portable scale and tape measure. 

 

 

Selection criteria, sampling methodology and sample size 

 

The survey was administered to adult, female agroecological and reference farmers, with a minimum 

age of 18 and no maximum age. It included only women, given their central role in food procurement, 

preparation and feeding, as well as their knowledge of the household’s agricultural practices24 (Soto 

2014). Agroecological farmers were recruited at random from eight agroecological associations. 

Reference farmers were recruited by visiting neighbouring homes geographically near those of 

participating agroecological farmers, generally at a short walking-distance. One reference farmer was 

recruited for every second agroecological farmer.  

 

Due to insufficient pre-existing data to predict variance on key variables, it was not possible to 

determine sample size according to statistical power calculations. Instead, sample size was determined 

according to an estimated requirement of 20 to 30 participants per sample for comparing dietary 

outcomes. The reference sample was thus set to include 30 participants, and the agroecological sample 

was set to include 60 participants in order to allow for additional within-group analyses. Some 

agroecological associations included participants from multiple communities spread out across the 

province, while other associations were specifically oriented toward a single, geographically bounded 

 
24 Frequently, women are in charge of diverse parcels and also provide support for larger cash crops, which are 
primarily managed by men. Men are more likely to work off-farm.  
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community. As a result of the latter, many farmers in the sample tended to be clustered in certain 

localities. However, given the small sample size, we did not attempt to control for clustering effects. 

See Section 6.4: Article 3 for further details on the survey instrument. 

 

5.3.4 Focus group discussions 
 

The third phase of data collection involved focus group discussions (FGD) with agroecological farmers’ 

associations. FGDs had three objectives: (1) to triangulate findings between quantitative and 

qualitative results; (2) to explore how farmers explain the drivers behind the results; and, (3) to share 

results with the associations that participated in research and co-interpret research findings. The FGD 

protocol followed a sequence that allowed for key study questions to be addressed prior to 

participants receiving the research results. 

 

Selection criteria and sample size 

 

Separate FGDs were conducted for each of the eight agroecological farmers’ associations whose 

members had participated in the survey. To promote inclusivity and a variety of perspectives, all 

association members were invited, including men (who were otherwise not sampled in the survey). 

Colucci suggests restricting FGD size in order to promote full participation (Colucci 2007). However, the 

size of the associations, most of which do not contain more than 25 active participants, provided a 

natural limit. See Section 6.4: Article 3 for further details on the FGD instrument. 

 

5.4 Results dissemination with study participants and stakeholders 
 

The project used a deliberative process to support a diligent return of results to study participants and 

stakeholders, as well as to promote application of research-based knowledge (Gauvin 2009). Focus 

group discussions were structured in such a way as to promote the co-interpretation of study findings. 

The second phase of key informant interviews emphasized the interests of each stakeholder and were 

used to interpret findings, reflect on the research process and consider next steps relevant to the 

stakeholder. This process included one-on-one or small group meetings with farmers’ association 

leaders, representatives of NGOs active in Imbabura, civil society organization leadership, local 
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authorities and state agencies at different scales (municipal, provincial, national). See Section 6.6: 

Supplementary results for further details on results dissemination. 

  

5.5  Analysis methods 

 

5.5.1 Quantitative variable construction 

 

As discussed in Section 4: Methodological review, numerous indicators are available for assessing 

agricultural diversity and nutritional health. Indicators were selected for constructing analysis variables 

according to: validation and history of previous use, relevance to local context and feasibility. This 

resulted in the dietary, traditional foods, production and sociodemographic variables described in Table 

2. We used the USDA database (USDA 2019) and an Ecuadorian database (Ramírez-Luzuriaga et al. 

2014) to establish caloric and other nutrient content of food and drink items for variables requiring this 

information25. While we also obtained waist circumference measurements, which we intended to 

analyze to assess cardiometabolic risk (Medina-Lezama et al. 2010), we ultimately discarded this data 

because our measurement protocol did not account for the customary use of corsets among some 

Indigenous women.  

 

Table 2: Summary of quantitative variables 

Outcome or area of interest Variable name Survey module for 
data collection 

Operationalization 

Nutritional health 

Dietary nutrient adequacy Food Variety Score 24 hour recall A count of unique ingredients 
consumed by the respondent is used 
to establish a continuous measure 
with no minimum or maximum (See: 
Hatløy, Torheim and Oshuag 1998) 

 
25 Initially, we had intended to use the Ecuadorian database, but we identified substantial discrepancies between 
the Ecuadorian nutrient composition information and the USDA information from which most of the Ecuadorian 
information was derived. These discrepancies were confirmed as human errors after conferring with one of the 
authors of the Ecuadorian database. As such, we deferred to the USDA database for all product nutrient data 
that was originally derived from that source and only utilized the Ecuadorian database for products that were 
not available from USDA. 
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Dietary Diversity 
Score 

We calculate dietary diversity 
according to the food groups 
established by the Minimum Dietary 
Diversity for Women (MDD-W) score 
(FAO and FHI 360 2016), with a 
maximum score of 10 food groups. 
Unlike the MDD-W protocol, we do 
not limit the measure to women of 
reproductive age. 

Dietary moderation NOVA Using the Ecuadorian adaptation 
(Freire et al. 2017) of the NOVA food 
classification system (Monteiro et al. 
2018), daily caloric intake is divided 
into the proportion obtained from 
four categories that represent 
different levels of processing: (1) 
unprocessed or minimally processed 
foods, (2) processed culinary 
ingredients, such as oils and sugar, (3) 
processed foods and (4) ultra-
processed foods. Lower consumption 
of foods from categories 2 and 4 are 
used to indicate healthier dietary 
moderation. 

Dietary acquisition practices Proportion of 
calories acquired 
from diverse 
sources 

Daily caloric intake is divided into the 
proportion obtained from each of 
three acquisition sources: (1) 
Conventional markets, including 
purchases from markets, 
supermarkets, grocers, corner-stores 
and restaurants; (2) Harvest, including 
food obtained from own-production 
and wild harvest; and, (3) Social 
economy, including food obtained 
from barter, gifting, and direct 
purchase from other farmers. 

Nutrition-related health 
status 

Body Mass Index Anthropometric 
measurement 

Height and weight measurements are 
used to calculate body mass index 
(kilograms / meters-squared). 
Standard cut-offs are applied for 
defining underweight, normal weight, 
overweight and obesity. (See: World 
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Health Organization 2000) 

Self-reported 
presence of diet-
related 
noncommunicable 
disease 

Diet-related 
noncommunicable 
disease 
questionnaire 

The is a dichotomous variable (yes/no) 
according to the presence of at least 
one disease. 

Traditional food practices 

Traditional foods 
consumption 

Traditional foods 
consumption 
diversity 

Traditional foods 
food frequency 
questionnaire (TF-
FFQ) 

This is a continuous variable between 
0 and 12 traditional foods reported as 
consumed in the TF-FFQ. 

Traditional foods 
consumption 
frequency 

This continuous variable is the total 
annual consumption frequency of all 
traditional foods in the TF-FFQ. 

Traditional foods 
consumption 
frequency, by 
traditional food 

These continuous variables are 
expressed as the consumption 
frequency of each of the 12 traditional 
foods in the TF-FFQ. 

Wild food 
consumption 
diversity 

Wild foods 
questionnaire 

This is a continuous variable of wild 
foods consumed with no maximum 
value. 

Traditional foods acquisition Traditional foods 
acquisition, by 
traditional food 

TF-FFQ These variables describe the most 
common acquisition source 
(conventional, harvest, social 
economy) for each of the 12 
traditional foods in the TF-FFQ. 

Traditional foods production Traditional foods 
production diversity 

Production diversity 
questionnaire 

The production diversity questionnaire 
is used to extract production 
information (yes/no) of the traditional 
foods assessed in the FFQ. Only 11 
crops are assessed, given that two of 
the traditional foods in the FFQ come 
from the same crop (quinoa leaf and 
quinoa grain). 

Production 
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Production diversity Production diversity Production diversity 
questionnaire 

This is a continuous variable, with no 
maximum, that counts food crops 
produced and animals raised over the 
past year, either in fields or in home 
gardens. Species that are commonly 
used only as condiments, teas or 
medicines are excluded, as are plant 
and animal species that are not 
commonly used for human 
consumption (or whose eggs or milk 
are not consumed). (See: Jones et al. 
2014) 

Intra-species 
diversity 

Intra-species 
diversity 
questionnaire 

Continuous variables (with no 
maximum) describe the diversity of 
varieties or cultivars of three products: 
maize, potatoes and beans. 

Productive resources Access to irrigation Productive 
resources 
questionnaire 

This is a dichotomous variable 
(yes/no) of whether the respondent 
has irrigation. 

Land surface in 
agricultural use 

This is a categorical variable of the 
amount of land utilized by the 
respondent's household for 
production. 

Sociodemographics 

Sociodemographic 
assessment 

Respondent age Sociodemographic 
questionnaire 

This is a continuous, self-reported 
variable. 

Household size This is a continuous, self-reported 
variable 

Monthly income per 
capita 

This is a continuous variable created 
by dividing the self-reported monthly 
household income by the household 
size. 

Poverty by income We apply Ecuador's poverty threshold 
(INEC 2016) to the monthly income 
per capita variable in order to classify 
farmers by three categories: extreme 
poverty, poverty (excluding extreme 
poverty) and no poverty. 
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Human 
Development Bonus 
beneficiary status 

This is a dichotomous, self-reported 
variable (yes/no) for whether any 
member of the household is a human 
development bonus beneficiary. 

Livelihood sources 
present in the 
household 

This is a non-exclusive, categorical, 
self-reported variable. Categories 
include: sell in the agroecological AFN; 
sell agricultural products elsewhere; 
agricultural labor; other (with 
specification). 

Time to market This is a continuous, self-reported 
variable (in minutes) of the time it 
takes the respondent to arrive at the 
market where they purchase the 
majority of their foods. 

Respondent 
education 
completed 

This is a categorical, self-reported 
variable. Categories include: Preschool 
or no education; partial primary 
school; primary school; partial 
secondary school; secondary school; 
university or other post-secondary 
studies. 

 

5.5.2 Qualitative data processing 

 

To assess data produced by ethnography, key informant interviews and focus group discussions, we 

employed an iterative qualitative thematic approach, using both directed and inductive categorization 

(Hsieh and Shannon 2005). The directed step categorized notes according to themes identified based 

on existing agriculture-nutrition linkage literature (Herforth and Harris 2014; Arimond et al. 2011; 

Danton and Titus 2018) as well as preliminary findings from previous research phases. Subsequently, 

the inductive step provided additional categories or sub-categories according to emergent themes. 
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6. Results 

6.1 Introduction to the results 

 

The following chapter presents four published articles that respond to the goal of understanding food 

and nutrition relationships among agroecological farmers in Ecuador. Each of the articles explore 

different components of the hypotheses pathways proposed in this thesis, as shown in Figure 4. Table 3 

briefly describes each article as well as my contribution as lead author and the contributions of my co-

authors. To maintain internal consistency, the articles presented utilize their original section numbering 

(if applicable), independent of the remainder of the thesis, as well as their original reference styles. 

 

Following the four research articles, this chapter also presents supplementary results obtained through 

the deliberative results dissemination and interpretation activities; these results were not submitted 

for peer-review, but they contributed to the objectives of this research project and supported our 

participatory research process. Additional results from a book chapter comparing traditional food 

systems in Ecuador and Palestine are provided in Annex 4; these results are not presented in this 

chapter because they are only tangentially related to the research objectives of this thesis. 
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Figure 4: Results presented exploring the linkages between agroecology and nutrition 

 
 

 

Table 3: Summary of research articles 

Article 1: The Agroecological Farmers’ Pathways from Agriculture to Nutrition: a practice-based case from 
Ecuador’s highlands 

This article was published in Ecology of Food and Nutrition in 2019. It presents the results of key informant 
interviews with stakeholders involved with agroecology in Imbabura, as well as ethnography with 
agroecological farmers. Using qualitative analysis, it assesses how agroecology in Imbabura may act on 
established agriculture-nutrition pathways.  

Citation: Deaconu, Ana, Geneviève Mercille, and Malek Batal. 2019. “The Agroecological Farmer’s Pathways 
from Agriculture to Nutrition: A Practice-Based Case from Ecuador’s Highlands.” Ecology of Food and Nutrition 
58 (2): 142–65. https://doi.org/10.1080/03670244.2019.1570179 
 

Article 2: Promoting Traditional Foods for Human and Environmental Health: Lessons from Agroecology and 
Indigenous Communities in Ecuador 

This article was published in BMC Nutrition in 2021. It utilizes data from the cross-sectional survey and focus 
group discussions to assess traditional food production and consumption practices of agroecological farmers 
and their reference neighbours. Further, it utilizes path analysis to understand the linkages between 
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agroecological participation and traditional food practices. 

Citation: Deaconu, Ana, Ekomer, Geneviève Mercille, and Malek Batal. 2021. “Promoting Traditional Foods for 
Human and Environmental Health: Lessons from Agroecology and Indigenous Communities in Ecuador.” BMC 
Nutrition 7 (1): 1. https://doi.org/10.1186/s40795-020-00395-y. 
 

Article 3: Agroecology and Nutritional Health: A Comparison of Agroecological Farmers and Their Neighbors in 
the Ecuadorian Highlands 

This article has been accepted for publication in Food Policy, and is currently in-press. It integrates 
quantitative and qualitative data from the cross-sectional survey and focus group discussion instruments to 
compare agroecological farmers and their reference neighbours on production diversity, dietary practices and 
other variables relevant to nutritional health. It further utilizes path analysis to explore the relationship 
between agroecology participation and nutritional health. 

Citation:  Deaconu, Ana, Peter R. Berti, Donald C. Cole, Geneviève Mercille, and Malek Batal. 2021. 
“Agroecology and Nutritional Health: A Comparison of Agroecological Farmers and Their Neighbors in the 
Ecuadorian Highlands.” Food Policy, January, 102034. https://doi.org/10.1016/j.foodpol.2021.102034. 
 

Article 4: Market Foods, Own Production and the Social Economy: how food acquisition sources influence 
nutrient intake among Ecuadorian farmers and the role of agroecology in supporting healthy diets 

This article was published in the journal Sustainability in 2021. It utilizes dietary data from the cross-sectional 
survey to assess the nutritional contributions of foods obtained from conventional markets, own harvest and 
the social economy. It evaluates the food groups and nutrient densities provided by each of these three food 
acquisition sources, and explores relationships between reliance on different sources and dietary indexes. 
Finally, it explores how agroecological networks can enable health-promoting food acquisition practices. 

Citation: Deaconu, Ana, Peter R. Berti, Donald C. Cole, Geneviève Mercille, and Malek Batal. 2021. “Market 
Foods, Own Production, and the Social Economy: How Food Acquisition Sources Influence Nutrient Intake 
among Ecuadorian Farmers and the Role of Agroecology in Supporting Healthy Diets.” Sustainability 13 (8). 
https://doi.org/10.3390/su13084410. 
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well as drafting each manuscript.  

My co-authors for each article provided key support in framing the research objectives, defining methods for 
both qualitative and quantitative analyses, interpreting findings, revising each manuscript and providing 
general guidance. Beyond these contributions, Malek Batal and Geneviève Mercille also provided generous 
supervision. 
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6.2 Article 1: The Agroecological Farmer’s Pathways from Agriculture to 

Nutrition: A Practice-Based Case from Ecuador’s Highlands 

 

Deaconu, Ana1; Mercille, Geneviève1,; Batal, Malek1,2 

 

Contact: Ana Deaconu ana.deaconu@umontreal.ca 

1. Research Group on Nutrition Transition and Development (TRANSNUT), Nutrition Department, 

Faculty of Medicine, University of Montreal, Montreal, Canada 

2. University of Montreal’s Public Health Research Institute (IRSPUM), Montreal, Canada 

 

Abstract 

Agroecology is increasingly recognized as a sustainable production strategy that is appropriate for the 

rural poor. Meanwhile, agricultural initiatives have received much attention for their role in improving 

farmer nutrition, and three key pathways between agriculture and nutrition include consumption of 

own production, income and women’s empowerment. In this study based in Ecuador’s Imbabura 

province, we used qualitative methods to explore the practices of agroecological farmers with respect 

to these three key pathways. Results demonstrate the heterogeneity of lived experiences through 

which agroecology increases agricultural diversity and builds social and human capital to improve 

nutrition. We further identify barter as an under-explored means to nutrition outcomes, and we 

discuss the role of the complex rationale that mediate farmers’ performance on agriculture-for-

nutrition pathways. Finally, our results illustrate agroecology’s potential to spread nutrition-promoting 

practices through endogenous farmers’ networks.  

 

Keywords: Agriculture; diversity; nutrition; sustainable; agroecology 

 

Introduction 

 

Effectively addressing malnutrition in the rural sector remains a critical international priority, especially 

as increasing evidence shows that people who are malnourished as children not only experience the 

developmental consequences of chronic nutrient deficiencies, but are also more likely to be overweight 
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or obese as adults (Black et al. 2013; Godfrey, Gluckman, and Hanson 2010). Further, they are more 

likely to experience the comorbidities of obesity, such as diabetes, heart disease and metabolic 

syndrome (Godfrey, Gluckman, and Hanson 2010). In Ecuador, rural populations are the most affected 

by this double burden of malnutrition, and particularly Indigenous rural populations (Freire et al. 2014). 

Indeed, stunting caused by nutrient inadequacies affects 42% of Ecuador’s Indigenous children, 

whereas the national prevalence is 25%. Meanwhile, Ecuador’s rural children are more likely to be 

overweight or obese than their urban counterparts (Freire, Ramírez, and Belmont 2015). The nutrition 

transition toward high-calorie, low-nutrient foods exposes populations in rural sectors to simultaneous 

nutrient deficiencies and excesses even in remote and resource-poor areas of the world (Popkin, Adair, 

and Ng 2012).  

 

Responding to the persistent problem of rural nutrient inadequacies, “nutrition-sensitive agriculture” 

and “agriculture-for-nutrition” (used here interchangeably), have become common practice in 

international development (Pinstrup-Andersen 2013; Balz, Heil, and Jordan 2015; Danton and Titus 

2018). The associated literature highlights three demonstrated pathways connecting agriculture and 

nutrition: consumption of own production, increased income, and women’s empowerment (Herforth 

and Harris 2014; Arimond et al. 2011; Danton and Titus 2018). Importantly, the effectiveness of each 

pathway is mediated both by local contextual factors as well as specific intervention investments in 

different types of capital (Danton and Titus 2018; Berti, Krasevec, and FitzGerald 2004). For example, 

interventions that diversify agricultural production can make important contributions to dietary 

diversity, which is in turn associated with micronutrient sufficiency (Arimond and Ruel 2004), but only if 

farmers actually know how to and want to consume the new additions to their production (Cook 2018). 

Similarly, increased agricultural income can provide better economic access to nutritious foods, but 

only if the income is in fact used for this purpose, or if nutritious food is available for purchase (Cook 

2018). Because of such contingencies, agricultural interventions are more likely to have positive effects 

on nutrition if they simultaneously invest in multiple forms of capital (physical, natural, financial, social 

and human), and especially in human capital, with particular emphasis on the importance of nutrition 

education and gender considerations (Berti, Krasevec, and FitzGerald 2004). 

 

While some scholars have recently made nods to the need for nutrition-sensitive agriculture to avoid 

harm with respect to overweight and obesity (Herforth, Lidder, and Gill 2015), its role is unclear for 
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addressing this side of the double burden of malnutrition. Given correlations between nutrient 

inadequacies in early life and overweight in later life (Godfrey, Gluckman, and Hanson 2010), investing 

in maternal and child nutrient adequacy may inherently contribute to long term prevention of 

overweight. Nevertheless, rising prevalence of the double burden of malnutrition among the rural poor 

(Black et al. 2013; Shafique et al. 2007; Kimani-Murage 2013, Fernald and Neufeld 2007) warrants more 

explicit exploration to understand how agriculture-for-nutrition pathways may affect overweight and 

obesity. 

 

Beyond these remaining knowledge gaps, agriculture-for-nutrition pathways have demonstrated strong 

potential to align with a broader global agenda toward sustainable development, which promotes 

ideals including economic resilience, climate change adaptation, ecological stewardship, gender 

equality and empowerment of Indigenous peoples (United Nations 2015). Many of these objectives 

have been captured in recent institutional pushes to move away from the “specialization” zeitgeist that 

dominated for generations toward one of diversity (Frison and IPES-Food 2016). Agricultural diversity, 

in particular, has received attention for its role in promoting economic resilience in the face of market 

disruptions or natural shocks, regenerating ecosystems, hedging against the risks of climate change, 

mobilizing traditional Indigenous knowledge and empowering women. These not only contribute to the 

Sustainable Development Goals, but can have positive indirect effects on nutrition (Frison, Cherfas, and 

Hodgkin 2011; Frison and IPES-Food 2016, Cook 2018). Furthermore, empirical evidence from many 

countries demonstrates a positive correlation between agricultural diversity and dietary diversity, 

leading to direct effects on nutrient adequacy. According to context, this correlation is most often 

attributed to the consumption of own-production, to increased income, or to a combination of the two 

(Powell et al. 2015; Frison, Cherfas, and Hodgkin 2011; Herforth and Harris 2014; Frison and IPES-Food 

2016; Pellegrini and Tasciotti 2014). Recently, women’s empowerment has also received increased 

attention as an important mediator of this relationship, given women’s roles as stewards of agricultural 

diversity and primary decision-makers around food (Cook 2018). 

 

One of the most promising means for increasing agricultural diversity appears to be agroecology, which 

has risen on the global governance agenda in recent years as an accessible and appropriate strategy for 

resource-poor farmers (Altieri and Nicholls 2012; Frison and IPES-Food 2016), and may also be 

compatible with agriculture-for-nutrition pathways. Agroecology applies ecological principles to the 
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design and management of food and agricultural systems to create a self-sustaining and 

environmentally regenerative agro-ecosystem; this process involves eliminating synthetic 

agrochemicals and instead cultivating high levels of plant and animal biodiversity in order to promote 

beneficial interactions, protect against pests and increase productivity (Altieri and Toledo 2011; 

Tittonell 2014). In some spaces, agroecology functions as an institutionally-backed intervention 

strategy; in others, it functions as a social movement spread by farmers’ networks (Wezel et al. 2009). 

In Ecuador, agroecology appears to be simultaneously an intervention and a social movement, as it is 

spread through both institutional programs as well as through self-organized networks such as 

Indigenous and peasant federations, and is often a collaboration between the two (Intriago et al. 2017). 

The multimodality of agroecology’s dissemination makes it a strategic focus of research, especially 

because promising practices may be scaled up among future farmers by today’s early adopters (Frison 

and IPES-Food 2016).  

 

Agroecology initiatives may be informed by the agriculture-for-nutrition literature, which provides 

important lessons for intervention and policy planning. However, the outcomes of such programs, such 

as dietary change, occur at the level of individual practice. Behavioral science research repeatedly 

points out that individual practice is not usually the result of evidence-based, rational decision-making, 

but rather the product of social and cultural contexts, emotion and meaningful experiences (Kahneman 

2003), and the same holds true for both production decisions (Herforth and Harris 2014) and dietary 

decisions (Chadwick, Crawford, and Ly 2013). Responding to the complexity of the physical and 

interpersonal influences that affect people’s interactions with their food environments, and ultimately 

their dietary practices, food studies have gradually narrowed their focus from attempts to characterize 

a broader “context” to a more individual scale that can better capture these complexities (Chen and 

Kwan 2015). Similarly, the “practice” approach develops profound, qualitative accounts of practices to 

give attention to the heterogeneous array of human activities (Schatzki 2001).  

 

In this study, we thus focus on individual practice and recount farmers’ empirical lived realities such 

that their experiences may enter into conversation with the quantitatively-established patterns and 

pathways for nutrition-sensitive agriculture. Whereas previous research has reviewed what agriculture 

interventions have done right or wrong for improving nutrition (Berti, Krasevec, and FitzGerald 2004; 

Arimond et al. 2011), our attention to individual farmers’ practice allows us to also recognize the 
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agency of farmers (rather than intervention planners) in generating production and dietary changes. 

This article thus has the dual objective of empirically describing food and agriculture practices among 

agroecological farmers in our study site, as well as drawing lessons from their experiences that are 

relevant to the evolving body of knowledge related to agriculture-for-nutrition. Specifically, we frame 

qualitative inquiry on the hypothesis that agroecology in our study site would affect nutrition through 

some or all of the same pathways established in the agriculture-for-nutrition literature, namely 

consumption of own production, increased income, and women’s empowerment, and that these 

pathways are mediated by different forms of capital. We defer to the farmers’ lived experiences to 

understand how they do, or do not, follow these pathways. 

 

Methodology and methods 

 

Study site 

 

This study is situated in the rural communities of Ecuador’s northern-highland province of Imbabura, 

where agroecology has made strong inroads. A recent survey identified and interviewed the heads of 

676 agroecological farms in Imbabura, suggesting that at least 2% of the province’s total farms are 

agroecological; nevertheless, the authors note that this is likely an underestimate (Heifer 2014; INEC 

2000). Conventional farming in the province is dominated by small-holder family farming, with many 

farmers practicing traditional, subsistence-oriented production practices that hold much in common 

with agroecology (Heifer 2014). The boundaries of the study site are defined by the locations of 

farmers participating in agroecology initiatives. While its extremities are no more than 60 km apart, 

people within the study site live and grow crops at altitudes varying between 1500 and 3500 m above 

sea level. They thus experience a range of ecosystems, soil types, rainfall patterns, and temperatures, 

resulting in diverse agricultural strategies. Communities within the study site experience high poverty 

rates, reaching up to 84% in some villages (INEC 2016). Such inequities are reflected in nutritional 

status, and Imbabura’s childhood stunting prevalence of 35% surpasses the national average of 25%. 

This is likely related to the region’s high levels of inadequate dietary intakes of protein and fat as well 

as deficiencies in iron, zinc, and vitamin A (Freire, Ramírez, and Belmont 2015). Meanwhile, Imbabura’s 

adult overweight and obesity prevalence of 62% is similar to the national level (Freire, Ramírez, and 

Belmont 2015). Of Imbabura’s total population, 25.8% self-identify as Indigenous (INEC 2010), and 
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86.6% of Imbabura’s Indigenous population is rural (INEC 2006). In this region, today’s rural Indigenous 

people have inherited the circumstances of a history of marginalization that relegated them to distant 

and unfavorable agricultural lands with challenging growing conditions and reduced market access 

(Waters 2007; Zamosc 1994). 

 

Research approach  

 

This research is part of the Farm to Plate study, which uses mixed methods to understand the dietary, 

agricultural and social practices of farmers in Imbabura province to examine the potential nutrition 

outcomes of agroecology. Prior to deploying Farm to Plate’s cross-sectional comparative survey of 

agroecological and conventional farmers, we recognized the need to conduct qualitative research to 

deepen our understanding of local practice, flag predominant mediators of the relationship between 

agriculture and nutrition, and identify emergent themes for inclusion in the survey. We therefore 

applied Long’s Actor-Oriented Approach (Long 2003) to develop the field and analytical methods for 

such inquiry. Namely, we used qualitative instruments to: identify relevant actors and actor-defined 

issues; document social heterogeneity; and, explore how knowledge and power are constructed and 

reconfigured (Long 2003). Through this approach, we pay special attention to “practice” in order to 

highlight, rather than dilute, deviations from preconceived expectations (Schatzki 2001). 

 

Instruments 

 

Qualitative instruments included ethnography, key informant interviews, and participant observation in 

relevant spaces. In May and June 2017, we conducted semi-structured key informant interviews with 

nine individuals, five of whom were agroecological farmers’ association leaders, two of whom directed 

NGO programs promoting agroecology, and another two that were municipal employees in charge of 

coordinating relationships with agroecological associations. All farmers’ association leaders and one 

NGO representative are also members of the Imbabura Indigenous Peasant Federation. Interviews 

focused on the history of agroecology in the region, current organizational structure and inter-

organization relationships, and activities and events surrounding agroecology.  
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We conducted ethnography during July 2017 and January 2018 to include both the winter and summer 

seasons. This involved immersive homestays of approximately one week each with five agroecological 

families, in which the ethnographer (the first author) utilized participant observation and semi-

structured interviews to collect data around food, agriculture, gender dynamics and food-related social 

practice in the family’s homes and in their communities. We selected participating families following 

discussion in key informant interviews, aiming to cover a variety of ecozones and durations of 

participation in agroecology. We identified key themes for inquiry and observation according to our 

hypotheses, focusing specifically on gender dynamics, dietary content, food origin, agricultural 

practices, and perceptions of health with respect to diet. We used a critical ethnography approach, 

which recognizes that the ethnographer is not an unobtrusive “fly on the wall” and instead 

incorporates reflexive inquiry as to the ethnographer’s influence on daily practice (Madison 2005). Data 

collection instruments included: handwritten field notes; a food journal kept by the ethnographer; lists 

of agricultural products in the field and stored food items; and, photography of meals, food storage, 

and farms.  

 

We conducted participant observation in relevant events and spaces from May to August 2017, 

December 2017 and January 2018. These included farmers’ association meetings, agroecological 

markets and agroecology-related workshops. Further, we integrate participant observation as 

documented in field notes from visits to agroecological and conventional farmers’ homes (n=61 and 

n=30, respectively) during implementation of the cross-sectional survey from July 2017 to October 

2017 (in this article, we do not discuss results of the survey itself).  

 

Qualitative content analysis and presentation 

 

To analyze content, we combine a directed procedure in which we organize qualitative data according 

to the three pathways proposed by our hypothesis, with an inductive procedure in which we also 

identify emergent themes (Hsieh and Shannon 2005). We return to the Actor-Oriented Approach to 

categorize and thematically explore the experiences and actions of farmers in their daily interactions 

with food and agriculture, giving attention to contextual underpinnings, social relationships, material 

and resource interactions, and power dynamics (Long 2003). To present our analysis results, we apply a 

“critical approach to food studies,” that uses narrative accounts in academic research to demystify food 
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by exploring the significance of “people, ideas and things in the reality of their food actualities,” and 

that also recognizes the researchers’ role as a non-invisible actor within the study (Arce, Sherwood, and 

Paredes 2017). We occasionally use names for clarity and to unite data points from the same farmer, 

but all names are fictitious to protect identity.  

 

Ethical approval 

 

All participants gave informed consent according to the study protocol that was approved by the 

Health Research Ethical Committee of the University of Montreal, certificate number 17-053-CERES-P, 

and by the Institutional Review Board of the Universidad San Francisco de Quito in Ecuador, certificate 

number 2016-118E. 

 

Results 

 

Agroecology in Imbabura 

The local emergence of a new practice 

 

Key informant interviews with local leaders of agroecological associations situate the roots of 

agroecology in Ecuador’s northern highland provinces within the region’s Indigenous movement and its 

discourse on food sovereignty, traditional identity, and solidarity-based local economy. They explain 

that the production aspects of agroecology emerged as a pathway to achieve food sovereignty and 

restore Andean traditions. Meanwhile, local NGOs were working in parallel to the Indigenous 

movement to promote environmentally-sustainable rural development through pesticide reduction 

and strategies for ecosystem regeneration. Acknowledging their similar means to compatible ends, 

local NGOs and farmer’s associations tied to the Indigenous movement began to collaborate, giving rise 

to new forms of joint civil society organization. Together, they promoted agroecological production 

practices and created specialized farmers’ markets for direct sale of agroecological products, with 

agroecological farmer’s markets emerging in 2009. As farmers and institutions expanded their 

interests, agroecological associations began inviting local experts, including farmers themselves, to give 

workshops on nutrition, food preparation, and medicinal plants, among other subjects. 
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NGO directors explain that, because their organizations targeted marginalized communities, many of 

Imbabura’s agroecological farmers are from remote Indigenous communities that experience complex 

environmental conditions and have high poverty levels. In adaptation to their conditions, these farmers 

tend to maintain agricultural diversity for subsistence and utilize organic fertilization and pest control 

methods. Rather than a matter of conviction, they often use such practices out of lack of economic 

access to “modern” alternatives. NGO representatives explain that such practices are already largely 

agroecological, and their role is to strengthen them as well as to integrate farmers into specialized 

markets that recognize the higher quality of their organic products. Due to prevailing gender roles in 

livelihood strategies, agricultural management, and food preparation, agroecological associations are 

predominantly comprised of women.  

 

While many farmers trace their routes to agroecology through the joint interventions of local 

Indigenous federations and NGOs, others do so via social relationships to other agroecological farmers, 

and still others arrive entirely by their own agency. One young farmer began growing more diversity 

and eliminated pesticides when her son was born with multiple allergies and she believed her own 

nutritional status during pregnancy and her use of pesticides were to blame. When she later happened 

on an agroecological market, she not only found it to be an appropriate place to commercialize her 

products, but also to connect with other farmers with shared interests. 

 

Identity of the agroecological farm and farmer 

 

Our farm observations suggest that, for most Imbabura farmers, adopting agroecology means 

implementing several production changes: (1) increasing diversity of products, especially of vegetables; 

(2) increasing inter-cropping; (3) producing and applying organic compost, green manure and organic 

pesticides; (4) and, eliminating or greatly reducing application of synthetic pesticides and fertilizers. 

The extent and means by which these strategies are implemented varies greatly by farm. For example, 

some farmers also base their cropping strategy on specific beneficial relationships between plants, 

leave areas unmanaged to create habitat for birds and pollinators, apply green barriers and/or 

agroforestry, collect rainwater, or restore endangered traditional crop varieties. Some agroecological 
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farmers also integrate aspects of traditional Andean farming, such as using the moon phase to guide 

production activities. Farmers also explain that they maintain or recover Indigenous identity by planting 

traditional crops and their cultivars that have lost cultural favor, for example melloco, mashua, oka, 

jicama and amaranth, as well as by re-valorizing the role of certain endemic plants that traditionally 

had utility in food, medicine or the agro-ecosystem, but are now conventionally considered to be 

“weeds.” 

 

Beyond production strategy, we observed how identity as “agroecological” is most strongly determined 

by participation in the specialized markets created by and for agroecological production. We attended 

a regional meeting that brought together farmers from several agroecological markets to exchange 

seeds, perform educational field visits and discuss relevant political matters. To close the meeting, 

farmers created a ceremonial mandala comprised of traditional grains, tubers and fruits. One 

association leader gave a speech to motivate continuation on the agroecological path and ended by 

leading the group of over one hundred farmers in a chant of “Que viva la agroecología!” meaning “long 

live agroecology!” For many, affiliation with agroecology transcends participation in the market. As one 

farmer explains, “agroecology is not just producing in a certain way. I made my house out of natural 

adobe because that is also part of it. It is everything we do, the way we eat. ” 

 

Hypothesized pathways between agroecology and nutrition 

Pathway 1: Consumption of own production 

 

In one ethnographic visit, we stayed with María Dolores, an agroecological farmer on the outskirts of a 

growing urban center. She told us “my land is my refrigerator,” and we observed that the daily cooking 

process began with sending her son or daughter to harvest the fresh ingredients, even though her 

husband’s municipal job and the family’s proximity to the city would have made market purchase an 

easy option. Many agroecological and conventional farmers echoed this rhetoric upholding the 

connection between the products on the farm and the ingredients on the plate, and observations in 

their homes concur that both groups of farmers consistently integrate their production items into their 

diets. When products are no longer or not yet available from the farm, they obtain them elsewhere, 

and when they have a surplus, they either sell it, barter it or gift it. We observed how both types of 
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farmers maintained relatively diverse production, but this diversity was visibly greater on 

agroecological farms. For example, while we observed widespread production of onion, carrots, 

cabbage and chard, which have established roles in Ecuadorian culinary traditions, it was mostly on 

agroecological farms that we saw newer products, such as broccoli, spinach, several types of lettuce, 

cauliflower, zucchini, and now even kale. Further, agroecological farmers appear to maintain more 

diversity within species, such as multiple types of potatoes, maize, onions and lettuces. Such 

differences follow agroecological farmers into the kitchen, where we observed kale integrated into a 

meal that would traditionally only feature chard, broccoli sautéed to accompany potatoes, and salads 

featuring three lettuce varieties. To season their foods, they diverge from the ubiquitous cilantro and 

also use celery, parsley, fresh oregano, and lovage from their production. 

 

We observed how multiple motivations contribute to agricultural diversity decisions. For example, 

farmers report that they grow some varieties for their unique taste, even if they are not considered 

commercially viable because they take longer to grow, are more difficult to prepare, or are 

aesthetically less pleasing. They integrate other products or cultivars out of a sense of curiosity and 

experimentation, for example to see if a low-land cultivar will eventually adapt to a high-altitude 

region. Many farmers express pride in having unique products, or pleasure in the aesthetics of 

diversity. One agroecological farmer competes each year in a contest for the highest number of maize 

varieties, and another farmer, who grows a papaya plant in a region for which it is not suited, states “I 

know it will not give fruit, but it looks nice and the birds seem to like it.” Further, farmers explain that 

diversifying varieties increases availability throughout different moments of the growing season. 

Presenting her five potato varieties, one agroecological farmer explained the order in which each 

would be ready for harvest. 

Pathway 2: Income 

 

Farmers identify agroecological spaces as a unique opportunity to simultaneously integrate into 

markets and maintain diversified production for the family’s diet, rather than becoming cash croppers. 

They explain that they cannot participate in conventional markets unless they have a wholesale 

quantity, which would mean that they would have to specialize in fewer products. Zoila explains, “I 

can’t sell my babaco [Carica pentagona, relative of the papaya] to the [conventional] markets. I would 
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need to take an entire crate for them to buy it. And the intermediaries, they’re abusive. They always 

want a lower price, and they won’t take the product if it isn’t perfect. What would I do with my ten 

babacos? In the agroecological market, I can sell my few babacos, and the consumers know that if it 

isn’t perfect, it’s because I don’t use poison. That’s their quality guarantee.” By selling to informed 

consumers, farmers are thus also able to sell products that would otherwise be rejected due to 

aesthetic blemishes. Through direct sale, farmers are also able to capture a better price on their 

products, such as Esperanza, who is able to sell her milk at a higher price than she would receive from 

the milk collection truck. Yet not all farmers that participate in agroecological markets turn a profit, and 

some commented that everything they earn at the market is consumed by transport costs, or else they 

spend it on lunch. Nevertheless, they continue to participate for social reasons and to barter, as 

described in sections 3.2.3 and 3.3.1. 

 

Another economic motivator for increasing agricultural productivity and diversity is the desire to 

reduce expenditures on food and liberate income for other purposes. One agroecological association 

leader explains that the women selling at her market are able to save on the staples and vegetables 

that they grow, and instead spend on goods that were previously out of their budget, such as eggs, 

meat or dairy. Carlos, who used to specialize in tomatoes but has greatly increased the diversity on his 

farm in his transition to agroecology, explains: “before, sure, I could eat food from the farm, if all I 

wanted was tomatoes. Everything else, I had to buy. But now, I only buy the basics: rice, sugar, oil, 

salt... everything else is from the farm!” Because Carlos spends less on food than in the past, he uses 

the liberated income for other productive investments.  

Pathway 3: Women’s empowerment 

 

Women’s narratives describe how adopting a new production strategy, participating in markets and 

gaining social status can disrupt household gender dynamics. For Lourdes, agroecological production 

has been a slow process of gaining figurative and literal ground from her husband, a peach cash-

cropper. Several years ago, he reluctantly ceded a small plot of land to Lourdes for her vegetable 

garden, but as she demonstrated her garden’s utility, she gradually gained access to more land. For 

María Dolores, her husband reacted to her transition to agroecology with aggression. He was 

suspicious of her when she attended agroecological association meetings and he believed that her 
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agricultural “experiments” were a waste of time. María Dolores states: “Before agroecology, I was very 

quiet. We Indigenous women, that’s what is expected of us. I kept my mouth shut. I never confronted 

my husband. But then I learned to speak, and when I began to say what I wanted to say, my husband 

did not like it.” María Dolores comments that her experience is not unique, and names other women 

whose husbands reacted violently to their involvement in agroecology, including one who had to 

withdraw due to escalating domestic abuse. Yet María Dolores adopted the position that “if he doesn’t 

beat me for this, he will beat me for something else,” and defiantly pursued agroecology.  

 

Eventually, both Lourdes and María Dolores’s husbands became more accepting after personally 

experiencing the sensory benefits of agroecological production (e.g. better taste, aesthetically pleasing 

landscape), the convenient access to fresh products, and the reduction of household food 

expenditures. In fact, María Dolores’s husband now not only acknowledges his previous misconduct, 

but has also begun helping in agroecological production activities. For farmers like Elvía and Zoila, the 

transition into agroecology was received more smoothly by their husbands, who joined forces with 

them to support this new lifestyle. Multiple women, including Lourdes and María Dolores, note that the 

agroecological market is a way to have money in their own pockets, even if the amount is usually not 

large. 

 

The home is not the only space where agroecology stirs up women’s social relationships. Some women, 

such as Lourdes, report receiving positive feedback from their villages and rising in status, as their 

neighbors appreciate both the aesthetic beauty of their farms and the diversity that it allows them to 

share. On the other hand, others like María Dolores and Esperanza report that neighbors believe their 

production strategy to be ignorant and whimsical, or even dangerous. María Dolores recounts: “My 

neighbors say I am a witch. They think I am using dark energies to grow such a nice garden. Recently, a 

neighbor swallowed poison [pesticide] and the village said I was responsible for her killing herself. They 

are envious. ” In contrast, within the agroecological sub-culture, María Dolores is well-respected and 

has been invited to give cooking and production workshops. For two years, she co-hosted a weekly 

local radio program on food sovereignty, and has been a guest on the national public radio channel. 

“With agroecology, I am always going from one event to another, making friends, meeting foreigners, 

sharing experiences,” says María Dolores. Esperanza, who is also a leader in her agroecological 

association states, “people here in the village, they do not like to see anything different. In the market, 
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I am at home. I am respected.” In fact, her leadership role has prompted her to enroll in secondary 

school for adults on weekends, such that she may develop the capacities to better serve her 

association. Digna, who is 73 years old, makes the long and tiring journey to the agroecological market 

despite the fact that she perceives the profit as nearly negligible. Instead, she says, “I go to the market 

for the people, for the friendships. There, we see each other, we talk, we laugh.” She contrasts this 

with the people in her village, who she finds to be “closed off” and judgmental. Her participation in the 

market also introduced her to travel for the first time, taking her to Colombia as well as to different 

regions of Ecuador for agroecology conferences and events. 

 

Emergent themes 

Food and seed exchange in agroecological markets 

 

In agroecological markets, transactions are not limited to those between farmers and their clients; 

rather, farmers commonly engage in barter and sale with each other, exchanging products, varieties, 

and seeds from distinct ecological zones. Carola, an agroecological farmer whose remote location gives 

her privileged access to wild edibles but limited access to purchased goods, states that “the reason I go 

to the market is to barter and eat the foods that my colleagues bring.” Farmers exchange seeds for 

products or varieties that they do not already have. When exchanging harvested products, they explain 

that they mostly seek those that would not be able to grow in their region, for example exchanging 

high-altitude tubers (oka, melloco) for low-altitude fruit (papayas). Miguel, who lives in a region where 

cold, wind, and high altitude greatly limit production to starchy staples, states: “We eat more variety 

than others in our village, than those who are not in the agroecological market, because we barter in 

the market. The others only eat what they grow, but we also eat fruit, we eat products from warmer 

regions.” They also exchange for products that are not yet ready for harvest on their own farm, or that 

they have in smaller quantities. One farmer states that at times, they also “exchange just to exchange,” 

out of a sense of diplomacy and community-building.  

 

3.3.2 Dissemination of dietary, agricultural and health knowledge 
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We followed the flow of dietary, agricultural and health knowledge in agricultural spaces to find that, in 

some cases, NGOs or food activist groups impart information in organized workshops, and in others, 

knowledge spreads informally from farmer to farmer, or between farmers and market clients. 

Esperanza, who comes from a region where high altitude and extreme diurnal temperature variation 

limit growth, attributes the increased diversity on her farm and in her diet to the agroecological 

market: “Before the market, I did not even know that there are different types of onion. I did not know 

about chives or leeks. I also did not know about jackfruit or chayote. I thought red lettuce only grew in 

greenhouses. I never thought I could grow red lettuce or zucchini on my own land.” Upon learning how 

to grow these products in workshops and how to prepare them from her colleagues, these new fruits 

and vegetables are now present in her meals, entering her kitchen either from her own production or 

from barter at the agroecological market.  

 

We also observed informal conversation with clients whose interest in food and health appear to be 

what first attracted them to agroecological markets, where they seek pesticide-free foods and unique 

products or varieties that they cannot find elsewhere. Farmers are aware of this, and they seek to bring 

unique products to leverage an economic advantage. In one instance Esperanza accidentally bought 

seed for spring onions instead of chives. In her market, chives were a popular product, but spring 

onions were largely unknown. She reluctantly brought her “failed chives” to the market, assuming they 

would not sell. A client came over elated to find spring onions, bought up several bunches, and 

explained the culinary uses to other clients as well as other farmers. Within minutes, all of Esperanza’s 

spring onions sold, and other farmers were asking where to get the seed. That evening, Esperanza 

invited her neighbors to share a meal of sautéed spring onions with potatoes. Notably, the information 

channels between farmers and clients are two-way. As one farmer notes, “In the market, we farmers 

become doctors. [The clients] tell us what problem they have, and we recommend the plant or food 

that will help them.” 

 

Indeed, farmers in agroecological spaces frequently reiterate the notion of food as medicine, and they 

speak to the importance of eating more fruits, vegetables, leafy greens, whole grains and traditional 

products, as well as general dietary diversification. María Dolores, states, “Health is diversity in the field 

and in the food.” These beliefs follow the farmers through the kitchen door, and one elderly woman 

states: “I’ve been trying to add chard into my potato soup. I didn’t used to, or I did very little, but in the 
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[agroecological] market they say that it’s good to add.” Discourse also addresses foods to avoid, such as 

pasta and rice, which are unanimously considered inferior due to their association with modernity and 

urbanization.  One man attributes the longevity of his centenarian uncle to his diet: “If he eats meat, 

it’s only from the pig that he himself raised. He only eats the ancestral grains—barley, quinoa, wheat—

no rice.” Similarly, seasoning cubes are denounced as “chemical,” and are considered incompatible 

with agroecological diets. Industrial processed foods are denounced so heavily in agroecological spaces 

that, when María Dolores consumes a school-issued, nutrient-fortified granola bar gifted to her by a 

teacher, she does so hidden behind her market table and asks the researcher not to tell on her for 

eating “junk” food. One farmer illustrates how the translation of knowledge into practice is also 

contingent on sensorial attributes, stating that, “they say it’s better to eat potatoes with their skins. 

Sometimes I do that, but not so much. I don’t really like it that way.” Another farmer instead explains 

that whether or not she eats the potatoes with their skin depends on the type of potato, as some have 

more palatable skin than others, and whether or not it comes from her own production: she 

consciously weighs the nutritional benefits of potato skins against the health risk of the pesticides they 

may contain.  

 

3.3.3 Scaling agroecology into the community 

 

Agroecological farmers’ practices appear to trickle down in their villages and social networks. 

Esperanza states, “whenever I have a new product, I share it with my entire family,” referring to her 

conventional-farming relatives that live nearby. Barter and gifting is not unique to the spaces of 

agroecological markets; rather, in Imbabura province, it is a common practice associated with 

Indigenous identity. Similarly, it is common to directly purchase from or sell to others in the village, 

rather than going to urban markets. Further, we observed farmers gifting products to elderly, ill or 

otherwise vulnerable relatives or neighbors. Through the dynamics of community-level trade, foods 

from own-production change hands to meet needs. For example, María Dolores gifted celery and 

parsley on one day and exchanged a sack of fava beans for barley seed on another, and Carmen sold 

avocados, oranges, guavas and medicinal plants. Carmen informs us that such trade practices are 

ubiquitous in her community, but that people seek her out because her agroecological production 

strategy allows her to offer a greater diversity of products.  

 



 

113 

Similarly, seeds and production strategies flow through communities. For one conventional farmer, 

Rubi, a confluence of factors has pushed her into extreme poverty and food insecurity. However, she 

credits her agroecological neighbor not only for sharing her products with her, but for having given her 

the seed and the knowledge to grow her own iron-rich broccoli, chard and paico (Dysphania 

ambrosioides), as well as other vegetables including cauliflower, cabbage and zucchini to accompany 

her production of potatoes and beans. Upon her neighbor’s encouragement, she has now participated 

in two agroecology workshops, and hopes to eventually integrate into the agroecological market. 

 

Discussion: From agroecology to nutrition 

 

The practices of agroecological farmers in Imbabura province show the diverse and complex ways that 

they utilize agroecology to transform their production and dietary practices as well as their social 

environments. Ultimately, many of these transformations converge with the three major pathways 

identified for leveraging agricultural interventions for nutrition, namely (1) consumption of own 

production, (2) increased income, and (3) women’s empowerment (Herforth and Harris 2014; Arimond 

et al. 2011). Our observations suggest that agroecology may act on these pathways not only by 

increasing agricultural diversity, which is a direct outcome of the production strategies espoused by 

agroecology, but also by constructing social capital (e.g. relationships) and human capital (e.g. 

knowledge). In Imbabura, agroecological markets, workshops and events appear to create a social 

space for the exchange of foods, seeds, production knowledge and food use knowledge, as well as 

creating opportunities for women to earn income, make new acquaintances, travel, and take on 

leadership responsibilities. These attributes of agroecology position it as an interesting integrated 

strategy for promoting nutrition objectives alongside environmentally regenerative agricultural 

practices. Yet zooming in at an individual level, our observations illustrate how farmers take multiple 

trails and sometimes detours as they journey on these pathways between agroecology and nutrition. 

 

Our finding that both agroecological and conventional farmers obtain substantial parts of their diet 

from their own production is consistent with previous research in the region (Orozco et al. 2007), and 

agroecological farmers explicitly describe how their adherence to this production strategy has 

positively impacted their consumption of their own production. In some cases, we heard farmers 

quaintly mirror the framework that ties agriculture to nutrition: when María Dolores states that 



 

114 

“Health is diversity in the field and in the food,” this resonates with the positive relationship between 

agricultural diversity and dietary diversity as described in multiple reviews (Powell et al. 2015; Pellegrini 

and Tasciotti 2014). Yet noise is created in this correlation when aesthetics motivate a highland farmer 

to devote space and resources to low-land papaya (thus increasing agricultural diversity), fully knowing 

it will never bloom (thus having no impact on dietary diversity). These behavioral complexities may 

partly explain why correlations between agricultural diversity and dietary diversity are frequently 

statistically minor, as found in a recent meta-analysis of 45 studies (Sibhatu and Qaim 2018). Likewise, 

when a farmer maximizes the number of corn varieties she grows out of a sense of pride, she is likely 

sacrificing potential yield and nutritional intake, especially because certain rare corn varieties may be 

unpopular precisely due to low yields or little culinary utility. The role of affect (feelings and emotions) 

in determining food practice was also observed by Sherwood and colleagues, who find that food 

practices in a neighborhood of rural-to-urban migrants in Ecuador’s capital are at times motivated by a 

nostalgic cultural tie to rurality (Sherwood, Arce, and Paredes 2018). Our findings resonate with the 

results of behavioral studies (Kahneman 2003) in that decisions are not limited to the cause-and-effect 

rationality of growing more food to eat more food. As such, the way farmers experience the 

relationship between their own production and their diet at times diverges from the logical 

frameworks established by agriculture-for-nutrition literature.  

 

Agroecology’s interaction with the income pathway to better nutrition is less clear from our 

observations and by no means uniform. Imbabura farmers’ experiences point to a trade-off between 

agricultural diversification and income generation in the region’s conventional markets, as most 

markets require products that can be delivered in bulk quantities, and this is difficult for farmers with 

limited land access. This runs contrary to numerous other contexts where increased agricultural 

diversity has been associated with increased income (Pellegrini and Tasciotti 2014). Agroecological 

markets allow farmers to bypass this situation and earn income on smaller quantities of diversified 

products. However, the markets do not generate a profit for all participants, and for those that do, our 

methods did not explore whether that income would lead to nutrition outcomes. Instead, our 

observations indicate that increasing agricultural diversity and partaking in barter reduce certain food 

expenditures, liberating income for other uses. Farmers expressed that they use liberated income for 

purchasing higher value food products or investing further in production. As discussed by others, the 

relationship between income and nutrition outcomes is complex and uncertain (Herforth and Harris 
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2014; Cook 2018). However, the experience of Imbabura’s agroecological farmers suggests that besides 

generating new income, agricultural interventions may have a role to play in liberating existing income 

for new uses. 

 

Women’s positive and negative social experiences within their homes, communities and agroecological 

associations show the complicated but nevertheless existent path to women’s empowerment. For 

many women, the influence of agroecology in their lives put money in their pockets, gave them 

autonomy to participate in events and travel, placed them in leadership positions, gave them control 

over farming decisions, and increased their status within the household. While some faced strong 

resistance from their husbands or communities, many overcame this resistance to develop a stronger 

sense of agency and self-efficacy. These experiences are largely consistent with the conceptualization 

of women’s empowerment as assessed by the Women’s Empowerment in Agriculture Index, which 

assesses women’s role in production decisions, access to and decision-making power about productive 

resources, income control, leadership, and time allocation (Alkire et al. 2013). In multiple contexts, 

performance on this index has been positively associated with nutrition indicators, including dietary 

diversity among women, children and households (Malapit and Quisumbing 2015; Malapit et al. 2013; 

Sraboni et al. 2014). Within this framework, the gender implications of agroecology may have similar 

positive outcomes for nutrition. 

 

Besides the own-production, income and women’s empowerment pathways, barter emerged in our 

results as an unanticipated additional pathway with potential to impact nutrition in this context. 

Previous work describes the persisting cultural importance of barter in Imbabura province and other 

regions of Ecuador (Ferraro 2011; Korovkin 1998). Our results suggest that farmers with more diversity 

in their own production might have stronger bartering power. Further, agroecological markets give 

farmers an opportunity to obtain goods that are not available in their own communities, such as 

products from different eco-zones. Farmers also report bartering for seeds in agroecological spaces, 

which may further improve their agricultural diversity and thus dietary diversity down the line. In Peru, 

barter is similarly discussed as an important means to exchange products across eco-zones, such as by 

providing access to low-land vitamin C-rich fruits in high altitude regions (Argumedo and Pimbert 

2010). In Nepal, barter has been described as a strategy for filling food deficits (Bohle and Adhikari 

1998). Yet despite the continued importance of barter across agricultural communities in multiple 
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cultures, it does not yet appear to be systematically integrated into agriculture-for-nutrition thinking, 

and may merit further attention. 

 

Further, our results shed light on how agroecology interacts with different forms of capital that may 

play a role in nutrition outcomes. In a review on types of capital that mediate the effectiveness of 

agriculture interventions for nutrition outcomes, the authors did not find investment in social capital to 

stand out as a strong determinant of success (Berti, Krasevec, and FitzGerald 2004). Yet in our research 

context, farmers manifest how the social capital created by agroecology affects their food and 

agricultural practice. In some cases, social capital is an important mediating factor for practicing 

agroecology and thus accessing any of its potential nutritional benefits. For farmers who find the social 

environments in their home communities to be stifling or even oppressive, agroecology becomes a 

space where they find social inclusion and a supportive network. The ability of agricultural initiatives to 

create community may have downstream health impacts, as studies demonstrate the importance of 

supportive social networks for healthy lifestyles, effective learning of health behaviors, and 

cardiovascular health (Berkman and Glass 2000; Heaney and Israel 2008; Uchino 2006). 

 

Social capital in agroecological spaces may also be a channel for physical and human capital, the latter 

of which has been identified as critical for promoting nutrition outcomes (Berti, Krasevec, and 

FitzGerald 2004). While we already make the case that the social spaces of agroecology, such as 

markets and events, are important for exchanging products and seeds, we also find that these spaces 

house social transactions that inform participating farmers’ production and food practices. By 

exchanging dietary recommendations and recipes, agroecological farmers are essentially building food 

literacy, which is a concept that integrates nutrition knowledge, preparation skills, self-efficacy and 

confidence, and decision-making ability around food. Improving food literacy is increasingly considered 

fundamental for effecting long-term dietary change (Perry et al. 2017). By accompanying increases in 

agricultural diversity with food literacy development, agroecological farmers are able to effectively 

integrate new products from their farms into their meals, and this may translate into nutritionally 

relevant increases in dietary diversity. Further, the dietary information disseminated in agroecology’s 

social spaces, such as the promotion of fruits, vegetables and whole grains and the avoidance of 

processed foods or high-sodium seasoning cubes, are consistent with recommendations to meet 



 

117 

micronutrient requirements and to prevent diet-related chronic disease (Monteiro et al. 2018; WHO 

and FAO 2003), thus attending to both sides of the double burden of malnutrition. 

 

Agroecology may be a pathway to effectively scale up food literacy without heavy resource 

investments, given that much of this knowledge is spread informally via farmers’ own agency in their 

social interactions. Promoting nutrition and culinary knowledge has been integrated into many 

agriculture-for-nutrition programs (Arimond et al. 2011), but such interventions may come at a high 

cost, given that food literacy interventions must generally be continuous and long-term in order to 

have lasting and profound impacts (Murimi et al. 2017). Our observations suggest that agroecology in 

Imbabura has not only contributed to the construction of food literacy, but the endogenous 

transmission of knowledge that transpires within agroecological networks may be particularly effective 

because it occurs through peer learning, which has been shown to be more effective than conventional 

hierarchical approaches in solidifying knowledge for both the person “learning” and the person 

“teaching” (Topping 2005). This peer-based pedagogic approach functions through farmers’ own 

agency, and could be pertinent for other agriculture-for-nutrition initiatives seeking to build human 

capital without exorbitant costs. 

 

Our results also identify how agroecology may have downstream nutritional impacts on non-

agroecological neighbors. Given community-level trade habits, high agricultural diversity may not only 

increase availability on agroecological farmers’ own farms, but also increase availability of diversity 

within the community through the pathways of sale, barter and gifting. Further, relationships within 

communities demonstrate how other productive resources, such as seeds and knowledge, spread in 

the community, potentially expanding positive outcomes on production and eventually nutrition. In this 

sense, agroecological farmers may act as model farmers, who effectively spread knowledge, materials 

and legitimacy of promising agricultural practices within their communities (Taylor and Bhasme 2018). 

Nevertheless, each agroecological farmers’ potential success as a model farmer is contingent on 

complex factors, such as their social standing within their communities. Farmers’ allegiance to 

agroecology, as expressed in their ceremonial chants and in their construction of a shared identity, 

shows how agroecology in Imbabura takes on the form of a lifestyle that is organized and spread as a 

social movement, similar to what has been described in other contexts (Wezel et al. 2009). By acting as 

a social movement rather than simply a shared intervention strategy, agroecology may be particularly 
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effective in the self-organized spread of ideas and practices. Sherwood, Van Bommel and Paredes 

propose that self-organization in agriculture and food is an effective but neglected resource for 

spreading sustainable practice. Farmers who feel tied to a broader movement may be more likely to 

want to share their knowledge and essentially recruit others into the movement (Sherwood, Van 

Bommel, and Paredes 2016). Such dynamics may most immediately promote the spread of agricultural 

diversity and other agroecological production strategies, but in the longer term, they may also spread 

the social transformations and dietary outcomes that follow.  

 

Conclusions 

 

While our observations are based on a single region in a single country, we aspire that this qualitative 

research has illustrated the role that agroecology may play in promoting nutrition outcomes, and that 

we have added some color to illustrate the pathways between agriculture and nutrition. Doing so, we 

hope we have also colored just enough outside the lines to expose several subjects that merit 

continued attention, namely: 

 

(1) The importance of understanding farmers’ complex rationale (e.g. curiosity, pride, aesthetics, 

social factors, health incentives) in adopting specific practices in order to better align 

intervention strategies with farmers’ motivations. 

(2) The role of less conventional, context-specific pathways for farmers to access dietary diversity, 

such as barter. 

(3) The relevance of creating spaces for social interaction to strengthen peer bonds and create 

shared meaningful experiences that can build food literacy and solidify positive food practices. 

(4) The downstream potential for positive impacts of agroecology (or similar initiatives) to affect 

the production and dietary practices of others in their communities via knowledge exchange 

and trade of products and seeds. 

(5) The potential of social movements to scale up positive health practices, and the role of 

agricultural interventions as a part of them. 
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Abstract  

 

Background: The displacement of traditional dietary practices is associated with negative nutritional 

consequences for rural Indigenous people, who already face the brunt of both nutritional inadequacies 

and excesses. Traditional food (TF) consumption and production practices can improve nutritional 

security by mitigating disruptive dietary transitions, providing nutrients and improving agricultural 

resilience. Meanwhile, traditional agricultural practices regenerate biodiversity to support healthy 

ecosystems. In Ecuador, Indigenous people have inserted TF agricultural and dietary practices as 

central elements of the country’s agroecological farming movement. This study assesses factors that 

may promote TF practices in rural populations and explores the role of agroecology in strengthening 

such factors. 

 

Methods: Mixed methods include a cross-sectional comparative survey of dietary, food acquisition, 

production and socioeconomic characteristics of agroecological farmers (n=61) and neighboring 

reference farmers (n=30) in Ecuador’s Imbabura province. Instruments include 24-hour dietary recall 

and a food frequency questionnaire of indicator traditional foods. We triangulate results using eight 

focus group discussions with farmers’ associations. 
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Results: Compared to their neighbors, agroecological farmers produce and consume more TFs, and 

particularly underutilized TFs. Farm production diversity, reliance on non-market foods and 

agroecology participation act on a pathway in which TF production diversity predicts higher TF 

consumption diversity and ultimately TF consumption frequency. Age, income, market distance and 

education are not consistently associated with TF practices. Focus group discussions corroborate 

survey results and also identify affective (e.g. emotional) and commercial relationships in 

agroecological spaces as likely drivers of stronger TF practices. 

 

Conclusions: Traditional food practices in the Ecuadorian highlands are not relics of old, poor and 

isolated populations but rather an established part of life for diverse rural people. However, many TFs 

are underutilized. Sustainable agriculture initiatives may improve TF practices by integrating TFs into 

production diversity increases and into consumption of own production. Agroecology may be 

particularly effective because it is a self-expanding global movement that not only promotes the 

agricultural practices that are associated with TF production, but also appears to intensify affective 

sentiments toward TFs and inserts TFs in commercial spaces. Understanding how to promote TFs is 

necessary in order to scale up their potential to strengthen nutritional health. 

 

Keywords: Traditional foods, Agroecology, Nutrition transition, Indigenous, Farmers, Diet, Andes, 

Ecuador, Production diversity 

 

Background 

 

Globally, populations are hastily replacing their traditional food26 practices with diets marked by 

excesses in sugar, sodium, fat, and calories, and this pattern is accelerating among the world’s rural 

poor (2). In the face of this nutrition transition (3), Indigenous people in Ecuador aspire to preserve 

their traditional food practices, which they perceive as being healthier, more resilient and more 

culturally meaningful than non-traditional foods (4). However, biodiversity loss, dietary transitions and 

shifting agricultural strategies threaten their access to these products (4). In localities around the 

world, traditional practices around food have been observed to be associated with balanced diets and 

 
26 We follow Johns and colleagues in using “traditional” as a qualifier for products and practices that 
are defined both socio-culturally and bio-culturally following a period of historical continuity (1).  
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dietary health (5–8), cultural integrity (5,9), and resilient agricultural ecosystems, especially in the face 

of climate change (10,11). Such practices include the production of traditional crops and crop varieties; 

traditional agricultural techniques, including intercropping and high agricultural biodiversity; hunting, 

fishing and wild harvest of traditional foods; and, consumption of traditional foods on their own or as 

parts of dietary patterns (4–7,9–11). Yet the homogenizing march of globalization has made it be that 

traditional foods have in many cases become synonymous with “neglected” and “underutilized” crops, 

the former referring to crops ignored by the scientific community, and the latter referring to those that 

have largely fallen out of cultural and economic use (7,12). 

 

The decline of traditional food (TF) practices has garnered attention for its impacts on nutritional 

health. For Indigenous people in multiple contexts, the displacement of TFs is associated variously with 

underweight, stunting, micronutrient deficiencies, overweight, diet-related chronic diseases and the 

intergenerational effects of malnutrition, especially when coupled with poverty (5,8,13,14). 

Researchers observe a disproportionately large prevalence of simultaneous nutrient inadequacies and 

excesses, dubbed the double burden of malnutrition, among Indigenous people in Canada, Brazil and 

Guatemala (15–18). This trend is also clear among Ecuador’s Indigenous people, who have the nation’s 

highest prevalence of micronutrient deficiencies and are also experiencing increasing prevalence of 

overweight and obesity (19). Further, declines in TF production practices may lead to ecological 

degradation that not only sets off a feedback cycle of further decline in TF practices, but can also trap 

farmers in poverty (20) and perpetuate food insecurity (21). In light of such evidence, supporting 

diverse TF practices is emerging as an international prerogative (5,7,14). 

 

Identifying the factors that may actively promote TF practices begins with understanding how TFs are 

obtained, and who is producing or consuming them. Some TFs are available for local consumption 

through conventional market purchase (22). For the many TFs that markets neglect, own production, 

wild harvest and hunting, and the social economy (local trade, including direct purchase, barter and 

gifting) are primary forms of access, and the people that continue to obtain food from these 

subsistence practices are better positioned to consume TFs (5,23–25). Following suit, the most widely 

recognized stewards of TF practices are Indigenous people (4,5,26), older generations (4,25–27), and 

the rural poor (26,28). Similarly, living in remote areas is associated with stronger TF practices, and 

especially wild harvest, due to reduced opportunities for market integration or marginal ecological 
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conditions that necessitate better-adapted crops (26,28,29). High inter- and intraspecies diversity is 

also integral to most traditional agricultural strategies (1,30). These correlates help to understand 

where and among whom we might expect to observe TF practices, but they do not necessarily offer 

reasonable courses of action. For example, it makes no sense to suggest that people be isolated, old 

and poor in the name of supporting TF practices.  

 

In the Ecuadorian context, a possible proactive driver of TF practices is the growing movement toward 

agroecological farming. Agroecology applies ecosystem science to agriculture and uses biodiversity, 

symbiotic relationships, biological controls, and a healthy soil microbiome to support productive and 

environmentally regenerative farming (30–32). A growing number of marginalized, resource-poor and 

Indigenous farmers in Ecuador and around the world have adopted agroecology because of its 

compatibility with traditional agricultural systems (30,33,34).  

 

While agroecology in Ecuador emerged largely out of a need for more environmentally sustainable 

agricultural practices (30) and as a means to prevent pesticide poisoning (35,36), the Indigenous 

resistance movement further saw agroecology as an opportunity to maintain cultural sovereignty in a 

number of spheres, including agriculture and food (33,36). While agroecology in Ecuador eventually 

spread to include farmers of non-Indigenous identity, today’s “agroecological” identity is largely 

entangled with Indigenous traditions and objectives. Because agroecological farming has much in 

common with traditional farming strategies, the distinguishing characteristic of agroecological farmers 

is typically their membership in an association that participates in an alternative food network such as a 

farmers’ market (33,37). The agroecology movement’s close connections with Indigenous identity and 

its embrace of TF practices make it a unique space of inquiry for measurable impacts on TFs. 

Agroecology’s potential to promote TFs is particularly relevant given its ongoing expansion as the 

predominant framework for connection among food-oriented social movements and peasant farmer 

organizations across the world (30,34).  

 

In this study, we aim to understand the factors that are associated with and may serve to promote TF 

agricultural and dietary practices among farmers in the Ecuadorian highlands. We assess the diversity 

of production and consumption of several indicator traditional foods, as well as their frequency of 

consumption. Further, we assess consumption of wild harvested foods. Finally, we explore the 
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relationship between agroecology and TF practices by comparing TF practices among farmers that do 

and do not participate in the agroecology movement. 

 

Methods 

 

Study site and population 

 

This study was conducted in the Imbabura province of Ecuador’s highland region, where people live 

and farm in areas ranging from around 500 to 3500 meters above sea level. The rapidly-changing 

ecosystems associated with this drastic topography are favorable for diversified production across 

climatic niches, but also lead to soil erosion and infrastructure challenges on steep slopes (38). As such, 

the steepest, most remote, and otherwise most marginal lands are home to the highest poverty rates, 

with some rural communities in the province reaching 99.8% prevalence of poverty by basic needs (39). 

Farmers in these communities are predominantly smallholders, with many managing less than 1 

hectare of land. Imbabura is nationally distinguished as a cultural hub for Kichwa Indigenous people, 

and 25.8% of the population identifies as Indigenous (40). Of Imbabura’s Indigenous people, 86.6% live 

in rural areas (41), where they utilize agriculture for both own-consumption and sale, as well as partake 

in other livelihood strategies.  

 

The study population exclusively comprises female smallholder farmers, as women are primarily 

responsible for food preparation, and it includes women from all six of Imbabura’s cantonal districts. 

Farmers were selected from two categories: (i) agroecological farmers: farmers who participate in 

agroecological market associations and are selected at random from a list of association participants, 

which was generated with local partners prior to recruitment; and, (ii) reference farmers: farmers who 

are randomly-selected neighbors of agroecological farmers and do not participate in agroecological 

market associations. One reference farmer was sampled for every second agroecological farmer. The 

sample size is larger for agroecological farmers to address additional study objectives that are beyond 

the scope of this article. Interventions promoting agroecology in the region primarily targeted 

marginalized, Indigenous communities (36), meaning that both the agroecological farmers and their 

reference neighbors in the present study tend to be from such communities. Farmers from the study 
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population are semi-commercial, meaning that they produce food for own consumption but also aim to 

generate a surplus for sale27. 

 

Study Instruments 

 

We employed a three-phase exploratory and sequential mixed methods approach (43), summarized in 

Figure 1. The first phase employed ethnography and key informant interviews (36). This informed the 

design of the second phase, which was a cross-sectional survey conducted in Imbabura province from 

July 2017 - October 2017 with 91 female farmers (61 agroecological and 30 reference farmers). The 

survey included a food frequency questionnaire on the consumption and acquisition of indicator TF 

products, with specific modules on wild food consumption, production diversity of edible foods and 

livestock, and sociodemographic characteristics. Further, it included a quantitative, multi-pass 24-hour 

dietary recall (44) that gathered information on the source of each food item. The survey was 

developed to accommodate multiple study objectives and included additional modules that are not 

addressed here. The survey materials used in this study are provided in Additional file 1. Surveys were 

conducted in farmers’ homes in Spanish. For farmers who spoke only the local Indigenous language, 

Kichwa, a family member was recruited to translate. Finally, the third phase deployed eight focus group 

discussions to triangulate results, as further detailed in the section "results triangulation." 

 
 

Traditional food practice variables 

 

 
27 Pingali and Rosegrant offer a useful discussion on semi-commercial farming (42).  
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We follow the consumption and production of products that are socio-culturally and bio-culturally 

considered to be traditional in our study context (1) in order to explore TF practices. Specifically, we 

assess: (i) TF consumption diversity, (ii) TF consumption frequency, (iii) TF production diversity, and (iv) 

wild food consumption diversity.  

 

TF consumption diversity and TF consumption frequency are measured from the survey’s food 

frequency questionnaire (FFQ). The FFQ contains 12 indicator foods28 selected following consultation 

with local experts to include both TF products that are commonly consumed and easily accessible in 

markets (Andean lupine, melloco, quinoa, sweet potato, zanahoria blanca) as well as those that are 

locally recognized as underutilized (amaranth, yacón, oca, mashua, amaranth leaf, quinoa leaf). We 

also include chulpi, which is an increasingly underutilized maize cultivar (45). The selected indicators 

were chosen to also represent the multiple climatic niches in Imbabura province. The sum of indicator 

TFs consumed produces the TF consumption diversity variable, with a maximum value of 12. Because 

many of the indicator TFs are only available during specific seasons, we used the frequency of 

consumption over the reported period of availability (in months) to calculate the annual frequency of 

each TF. We then summed frequencies of all TFs to obtain the aggregate annual frequency of TF 

consumption, or TF consumption frequency.  

 

TF production diversity is a count of the different indicator TFs produced on the farm in the past year, 

with a maximum of 11 products. This is fewer than the maximum for TF consumption diversity because 

quinoa seed and quinoa leaf are both from the same plant; however, because amaranth seed and 

amaranth leaf are obtained from distinct varieties, these are maintained separate. 

 

We calculate wild food consumption diversity based on the wild foods that farmers report consuming 

in an open recall with no specific timeframe. We only consider caloric wild edibles, meaning we ignore 

plants used exclusively as herbs or teas. For a subset of farmers (n=22), we also queried for the 

moment of most recent consumption for each product consumed.  

 
28 Latin names for indicator foods are as follows: Quinoa: Chenopodium quinoa; Andean lupine: Lupinus 
mutabilis; Melloco: Ollucus tuberosus; Mashua: Tropaeolum tuberosum; Oca: Oxalis tuberosa; Zanahoria blanca: 
Arracacia xanthorrhiza; Yacón: Smallanthus sonchifolius; Chulpi: Zea mays amylosaccharata; Sweet potato: 
ipomea batata; Amaranth: amaranthus spp.  Yacón is known locally as jicama, but we use the regional term 
yacón in order to avoid confusion with Pachyrhizus erosus. 
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Sources of TFs and general dietary acquisition patterns 

 

To understand how participants obtain each TF, the FFQ also queried for the most common source of 

acquisition. Similarly, to understand food acquisition practices more generally, we use the item source 

data from 24-hour recalls to calculate the caloric share of the diet (as a percentage of total calories) 

that comes from distinct food sources. For both TF acquisition and overall dietary acquisition, reported 

sources were grouped into three categories: harvest (own-production or wild harvest); social economy 

(barter, gifting, or direct purchase from other farmers); and, conventional market purchase (wet 

markets, supermarkets, grocers, corner-stores, other). 

 

Sociodemographic and agricultural variables 

 

We assess age, income, time to market, on-farm production diversity and food acquisition practices as 

potential correlates of TF practices. Age, monthly income (USD), time to market and education 

completed are participants’ self-reported values. Household size is used to calculate monthly income 

per capita. We calculate farm production diversity as a list-based species richness count of caloric 

edible products (excluding spices and herbs) as well as livestock.  

 

Statistical analysis 

 

We performed bivariate analyses to compare agroecological farmers and their reference neighbors. We 

use Pearson’s and Spearman’s correlations (for parametric and non-parametric variables, respectively) 

to explore relationships between TF production diversity, TF consumption diversity, TF consumption 

frequency, and wild food consumption diversity, as well as their relationships with other potential 

correlates. Farming category is input as a dummy variable (reference = 0, agroecological = 1) and the 

ordinal variable on education completed is treated as continuous (none = 0, partial primary = 1, 

complete primary = 2, partial secondary = 3, complete secondary = 4, post-secondary = 5). Because this 

study explores human dietary and production behavior, we defer to behavioral statistics to 

characterize effect size, with R-values near or above 0.5 (R2=0.25) considered as a large effect size and 

R-values near or above 0.3 (R2=0.09) considered a medium effect size (46). We then input the strongest 
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correlates into a path analysis to better understand predictors of TF practices. We did not include wild 

food consumption diversity in path analysis because we did not identify likely correlates for inclusion in 

the model. Given our sample size, we assessed goodness of fit using the standardized root mean 

squared residual, with values below 0.08 considered adequate, as well as the root mean squared error 

of approximation, with values below 0.06 considered adequate (47). As often occurs in behavioral 

research, one of our path analysis dependent variables, TF consumption frequency, is not normally 

distributed. Although path analysis is intended to function with normally-distributed variables, 

parameter estimates generally remain valid even with non-normal data; however, non-normal data 

may produce biased standard errors (48). Further, 24-hour recall data was missing for one farmer, 

producing an agroecological sample size of 60 for some variables. All analysis was conducted using SAS 

software, version 9.4. 

 

Results triangulation and qualitative elaboration 

 

We implemented focus group discussions (FGDs) (43) to assess whether farmers’ perceptions 

converged with quantitative results and to explore how farmers explain the drivers behind the results. 

Further, these served to return study results to local communities. In March and April 2019, we 

conducted eight FGDs with 128 total participants. Participants were from the eight agroecological 

associations whose members had participated in the quantitative study. FGDs were carried out in 

Spanish, or in Spanish with Kichwa translation by the association leader on an as-needed basis. Farmers 

voted on “what type of farmer consumes more traditional foods,” with possible answer choices of: 

agroecological, reference, or both consume equally/uncertain. They were then asked to explain their 

decision. Then, survey results regarding TF practices were revealed and compared to results from the 

voting activity. Farmers were asked if they agreed with the findings, and time was allotted for open 

discussion. Voting activity answers were tabulated, and notes on all other discussion were taken by 

hand. FGDs were not conducted with reference farmers because reference farmers are not necessarily 

aware of agroecology and do not self-identify as counterfactuals to agroecological farmers, making it 

inappropriate to elicit comparisons between the two groups.  

 

Results 
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Traditional food practices among agroecological and reference farmers 

 

Table 1 describes the sample and compares agroecological and reference farmers on study variables. 

Agroecological farmers have greater TF production diversity, TF consumption diversity and TF 

consumption frequency than their reference neighbors. The two groups perform equally on wild food 

consumption diversity. We detected compelling differences in production diversity and food acquisition 

practices, but not in sociodemographic characteristics.  

 

Table 1: Sample description and comparison of agroecological (n=61) and reference (n=30) farmers on study variables 

   Descriptive measurements  Comparison by farmer category 

   Pooled sample  Agroecological  Reference 

   mean [SD] or percent  

mean [SD] or 

percent  

mean [SD] or 

percent 

Traditional food (TF) practices      

 TF production diversity (0-11 products) 4.7 [2.5]  5.7 [2.3]***  2.8 [1.9] 

 TF consumption diversity (0-12 products) 7.5 [2.0]  8.3 [1.7]***  5.9 [1.6] 

 TF consumption frequency (annual) 221 [182]  260 [193]  144 [129] 

  median (interquartile range)  164 (82 - 301)   209 (130 -351)***   102 (56 - 180) 

 Wild food consumption diversity (products) 7.5 [3.1]  7.7 [3.0]  7.0 [3.2] 

Sociodemographics      

 Age (years) 45 [13]  46 [13]  42 [13] 

 Monthly income per capita (USD) 92 [89]  87 [81]  100 [105] 

  median (interquartile range)  67 (37 - 110)   61 (37 - 110)   85 (40 - 109) 

 Time to market (minutes) 47 [36]  49 [35]  43 [38] 

  median (interquartile range)  40 (30 - 60)   38 (30 - 60)   43 (20 - 50) 

 Education completed      

  None or partial primary 44%  39%  53% 

  Primary or partial secondary 38%  43%  30% 

  Secondary or post-secondary 18%  18%  17% 

Farm production diversity (products) 39 [16]  45 [15]***  28 [14] 

Share of total calories acquired from diverse sources      

 Conventional markets (0-100%) 52 [27]  44 [23]***  69 [25] 

 Harvest (0-100%) 27 [24]  32 [24]***  17 [19] 
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 Social economy (0-100%) 20 [24]  23 [24]  13 [23] 

  median (interquartile range)  12 (0.2 - 31)   17 (6 - 34)***   0.3 (0.0 - 16) 

For continuous variables, mean is reported with standard deviation. For variables with non-parametric distributions, median and 

interquartile range are also reported. Frequency is reported for categorical variables. Share of total calories is based on an 

agroecological sample size of 60, due to missing information. Difference tested between agroecological and reference farmers with 

Student's t-test, Mann-Whitney U-test or Chi-Squared test depending on variable distribution and type. *, ** and *** indicate 

significance at the 10%, 5% and 1% levels, respectively. 

 

 

Supplemental Table 1 (Additional File 2) shows the consumption prevalence, frequency and most 

common acquisition source for each TF for the pooled population and by farmer group. Agroecological 

farmers were much more likely to consume underutilized TFs (amaranth, yacón, oca, mashua, 

amaranth leaf, quinoa leaf) than reference famers, and consumed even the most common TFs (quinoa 

seed, lupine) at a greater frequency. Among both groups, indicator TFs are most commonly acquired 

from harvest and most rarely from market purchase. Underutilized TFs are never or very rarely 

purchased from markets. However, agroecological farmers are more likely than their counterparts to 

obtain TFs from harvest, and reference farmers are more likely than their counterparts to obtain TFs by 

means of market purchase. Reliance on social economy for TFs is similar between the two groups. 

 

All farmers consume at least one wild food, and on average, they consume between 7 and 8. Wild 

foods and their consumption prevalence are shown in Supplemental Table 2 [Additional File 2]. In the 

sub-sample of most recent wild food consumption, 32%, 23%, 27%, and 14% did so in the past day, 

week, month and year, respectively, with only 5% having not consumed a wild food in the past year.  

 

Correlates and pathways toward traditional food practices 

 

Correlations among TF practices and with other variables are summarized in Table 2. The strongest 

correlations appear among the four TF practices themselves, as well as with farm production diversity 

and farmer category. We identified no correlations between TF practices and market distance and only 

weak, inconsistent relationships with age, income or education. Farmers that obtain a higher share of 

their food by conventional market purchase tend to have weaker TF practices, whereas those that 
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obtain a higher share of their food from non-market sources (harvest and social economy) tend to have 

stronger TF practices. 

 

Table 2: Correlates of traditional food practices 

  

TF Production 

Diversity 

TF Consumption 

Diversity 

TF Consumption 

Frequency 

Wild Food 

Consumption 

Diversity 

Traditional food (TF) practices     

 TF consumption diversity 0.61***    

 TF consumption frequency 0.33*** 0.51***   

 Wild food consumption diversity - 0.30*** -  

Sociodemographics     

 Age 0.24** - - - 

 Monthly income per capita -0.21** - 0.28*** - 

 Time to market - - - - 

 Education completed - - 0.25* - 

Farmer category (agroecological) 0.54*** 0.57*** 0.35*** - 

Farm Production Diversity 0.58*** 0.51*** 0.40*** 0.24** 

Caloric share of diet acquired from diverse sources     

 Conventional markets -0.38*** -0.41*** -0.34*** - 

 Harvest 0.28*** 0.30*** 0.28*** - 

 Social economy 0.20 0.23** - - 

Correlations are reported using Pearson's or Spearman's Rho (R), according to variable distribution. Farmer category is a dummy 

variable with agroecological set at 1 and reference at 0. Education completed is treated as a continuous variable with values from 0 

(none) to 5 (post-secondary). Correlations with R<0.20 are considered too small to be meaningful and are thus removed for clarity. *, 

** and *** indicate significance at the 10%, 5% and 1% levels, respectively. 

 

Figure 2 shows the significant pathways resulting from path analysis, and Table 3 details all path non-

standardized and standardized estimates. The modeled pathway shows that higher TF production 

diversity predicts higher TF consumption diversity, which in turn predicts higher TF consumption 

frequency. Model estimates suggests that it would take four additional products in TF production 

diversity to gain an increase of one product to TF consumption diversity. In turn, each additional 

product in TF consumption diversity predicts 26 additional instances of consumption to the annual TF 
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consumption frequency. Total on-farm production diversity acts on this pathway through TF production 

diversity, wherein an additional 16 products on the farm predict one additional indicator TF in 

production. Agroecology participation acts on the pathway through both TF production diversity and TF 

consumption diversity, contributing an increase of about one product to both TF production and 

consumption. The share of foods obtained from non-market sources is associated with TF consumption 

frequency, although the association is not as strong.  

 

Figure 2: Pathways to traditional food (TF) practices   

 
 

Standardized estimates for direct effects on traditional food production and consumption are represented with arrows. 

Dotted lines, dashed lines and solid lines indicate significance levels at 10%, 5% and 1% respectively. 

 

Table 3: Path analysis estimates for traditional food (TF) production and consumption patterns  

Pathway  Path estimate [SE]  Standardized path estimate [SE]  p-value 

Effects on TF consumption frequency        

 TF consumption diversity   26.28 [12.10]  0.29 [0.13]  0.025 

 TF production diversity   -1.40 [9.66]  -0.02 [0.13]  0.885 

 Farm production diversity   1.05 [1.36]  0.09 [0.12]  0.439 

 Agroecology participation   8.68 [48.69]  0.02 [0.13]  0.859 

 Non-market food consumption   1.22 [0.74]  0.18 [0.11]  0.091 

 R-square 0.1995       

Effects on TF consumption diversity        

 TF production diversity   0.27 [0.08]  0.35 [0.10]  0.000 

 Farm production diversity   0.02 [0.01]  0.15 [0.10]  0.135 

 Agroecology participation   1.07 [0.41]  0.26 [0.10]  0.008 

 Non-market food consumption   0.01 [0.01]  0.12 [0.09]  0.171 

 R-square 0.4779       
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Effects on TF production diversity        

 Farm production diversity   0.06 [0.01]  0.41 [0.09]  0.000 

 Agroecology participation   1.38 [0.53]  0.26 [0.10]  0.008 

 Non-market food consumption   0.01 [0.01]  0.15 [0.09]  0.082 

 R-square 0.4349       

Effects on farm production diversity        

 Agroecology participation   17.43 [3.20]  0.50 [0.08]  0.000 

 R-square 0.2500       

Effects on non-market food consumption        

 Agroecology participation   24.81 [5.39]  0.44 [0.09]  0.000 

 R-square 0.1925       

 SRMR 0.0110       

 RMSEA 0.0000       

Path estimates and standardized path estimates are shown with standard error (SE) in brackets. SRMR is the standardized root mean 

square residual. RMSEA is the root mean squared error of approximation. 

 

While correlation and path analyses show a relationship between production and consumption of TFs 

in general, we find that the extent of this relationship varies from one indicator TF to another 

(Supplemental Table 3 [Additional File 2]). With the exceptions of quinoa and Andean lupine, farmers 

that produce a given indicator TF are more likely to consume it and to consume it more often.  

 

Results triangulation and qualitative elaboration  

 

Table 4 shows that across all focus group discussions (FGDs), participants perceived that agroecological 

farmers consume more TFs than their reference farming neighbors. FGD participants also perceived 

survey findings to be accurate.  

 

Table 4: Agroecological farmer perceptions on what type of farmer consumes more traditional foods 

Focus group 

number n respondents 

Prevalence of response choice 

Agroecological 

farmers consume 

more 

Reference 

farmers consume 

more 

Both groups 

consume equally / 

uncertain 

1 19 89% 5% 5% 
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2 17 59% 12% 29% 

3 12 83% 0% 17% 

4 17 59% 12% 29% 

5 16 81% 13% 6% 

6 11 82% 18% 0% 

7 15 60% 33% 7% 

8 12 75% 17% 8% 

Aggregate 119 73% 13% 13% 

Responses to focus group discussion (FGD) voting activity on "What type of farmer consumes more 

traditional foods?" The aggregate prevalence is the prevalence of responses across all FGDs. 

 

Asked to explain why agroecological farmers consume a greater diversity of TF products and with more 

frequency, all eight FGDs spontaneously produced answers similar to “because we produce more 

traditional products.” Farmers in six FGDs explained that they produce more TFs in response to 

consumer demand in the agroecological market. One farmer and market president elaborated:  

 

“With the Que Rico Es [civil society responsible consumption] campaign, one objective is to reposition 

traditional products. In the [agroecological] markets, the consumer began to understand and request 

these products, and the farmers also began to assimilate them in their diets. Traditional products are 

nothing new for the most conscious consumers, and these are the consumers that come to our market.” 

 

Similarly, some participants credited NGOs and Indigenous federations for their positive influence on 

TF practices for both farmers and clients involved in agroecological markets. FGD participants identified 

the role of the agroecological market in strengthening the cultural value that they place on TFs and 

informing their understanding of TF medicinal or health properties. Many farmers expressed that 

agroecology strengthened their interest in reclaiming Indigenous identity, and they saw utilizing TFs as 

a means of doing so. One farmer was met with resounding agreement when she stated, “Since being in 

the [agroecological] market, we value traditional foods more. Before, we were not like this.” 

 

In further discussion on the importance of TFs, several farmers told stories about how reclaiming TFs 

allowed them to re-discover the foods of their childhood, and they reminisced on the diverse shapes, 

colors and flavors of lost varieties. Similarly, one farmer expressed that planting TFs is a means of 
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respecting and reconnecting with his ancestors who developed these products through generations of 

seed selection. Others saw TFs as a strategic part of agroecological farming, given their pest resistance, 

low water needs, and adaptability to marginal lands.  

 

Other farmers found TFs to be an important means of supporting nutritional health. Some sustained 

that TFs contain more vitamins and minerals than “modern” foods, which they saw as the vectors of 

overweight and disease. Women in particular saw TF preparation as necessary “for the health of the 

children,” despite requiring more effort to prepare. Discussions tended to emphasize the importance of 

TFs for children and younger generations, and make reference to healthy growth. 

 

Discussion 

 

The state of traditional foods in rural Imbabura diets 

 

Traditional foods remain a part of daily life for farmers in our study population, but there is no bar to 

gauge how much traditional food consumption is “enough” to curb TF displacement and mitigate the 

nutrition transition toward foods that contribute to a double burden of over- and undernutrition. Most 

farmers consume at least half of the indicator TFs assessed, and they consume them often: 

agroecological farmers report consuming indicator TFs 260 times a year, and reference farmers do so 

144 times a year. All farmers continue to practice wild harvest to some extent, and most do so on a 

weekly basis. TF consumption appears more alive in this farming population than in other spaces in the 

country; for example, a recent representative study in three Ecuadorian highland cities found that only 

19% of participants consumed either quinoa, amaranth or Andean lupine more than three times per 

month (49). The comparable figures in our study population would be 60% of reference farmers and 

85% of agroecological farmers. Even the indicator TFs that we selected because they are locally 

recognized as underutilized (amaranth, yacón, oca, mashua, quinoa leaf, amaranth leaf) are all still 

present to some extent in our study population’s diets. Some of these products are receiving attention 

for their potential to support dietary health. For example, amaranth seed is recognized for its protein 

and lipid profiles(50), and amaranth and quinoa leaves are green leafy vegetables with high 

concentrations of nutrients that are of special concern in the Ecuadorian rural population, notably 

vitamin A, iron, calcium, zinc and vitamin C (19,50,51). Even though some of these products are only 
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marginally alive in the diets of reference farmers (i.e., with median consumption of only once yearly), 

they point to opportunities to strengthen the use of endogenous foods to support nutritional health.    

 

Opportunities for traditional food promotion 

 

Our analysis suggests that TF consumption is associated with TF production. This is no surprise in light 

of the expanding literature on the pathways between production and consumption, and namely 

production diversity and dietary diversity (52). Indeed, we find that farmers that grow a given TF are 

not only more likely to consume it, but they also consume it more frequently. Some underutilized TFs 

are exclusively obtained from own harvest. For other TFs, farmers who do not produce them obtain 

them from farmers who do, relying on social economy transactions such as barter or direct purchase. 

That these underutilized products are never purchased at markets is likely a consequence of their 

reduced availability (53), and signals the importance of the social economy in filling supply gaps. 

 

The diversity of TF products grown on the farm is associated with higher overall farm production 

diversity of edible products. Nevertheless, it is unlikely that increasing agrobiodiversity alone would 

guarantee an increase in TF production diversity. Instead, the association we detected may reflect 

adherence to more traditional cropping systems, which depend on relatively high agrobiodiversity (1), 

or it may be a reflection of the diversity supported by the ecological niche. While there may not be a 

direct causal relationship between overall farm production diversity and TF production diversity, the 

two may be mutually reinforced as farmers and organizations aim to increase farm production diversity 

for ecological, productive and nutritional reasons (32). Doing so by targeting TF production diversity 

may be particularly relevant for nutrition-sensitive agriculture initiatives, given that TFs are shown to 

simultaneously contribute to agricultural resilience, food access (54–57) and to dietary intake of key 

macronutrients, micronutrients and phytochemicals (56–61), and they further play a protective role 

against chronic diseases (6,8,59).  

 

We further find that farmers whose diets rely less on conventional markets and more on own harvest 

or the social economy maintain stronger TF practices. Other scholars similarly discuss the importance 

of non-market subsistence practices such as own production and local trade in conserving traditional 

crops (5,23). In contrast to other studies (4,26,28,29), market distance, income and age did not emerge 
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as strongly or consistently associated with TF practices among our study population. This means that in 

this context, TF practices are not merely a relic of the most isolated, impoverished and aging—or in 

short, marginalized—people, as public opinion has long perceived them to be (7). In the development 

literature, practices that are the purview of the most marginalized people, and especially of 

subsistence-oriented farmers, tend to be discussed as “coping” or “adaptive” strategies driven by 

reactive necessity rather than proactive agency (62). In contrast, the fact that we detected an 

association with reliance on non-market food sources but did not detect a strong association with 

marginalization implies that TF practices in our study population are not merely a reaction to adverse 

conditions. Possibly, farmers may be participating in a globalized cultural shift toward re-valorization of 

TFs, as has been described in Europe (63). Doing so, some may even perceive TF practices as active 

agents in strengthening cultural identity and food sovereignty (36). 

 

Agroecology as an incubator for traditional food promotion 

 

Agroecological farmers unambiguously perform better than their reference neighbors on three of the 

four TF practices assessed. They produce twice as much TF diversity, consume 40% more TF diversity 

and consume TFs 80% more often compared to their reference counterparts. In our path analysis, 

participation in agroecology was directly associated with both TF production diversity and TF 

consumption diversity, leading to a downstream association with TF consumption frequency. While we 

did not measure changes over time, agroecological farmers emphatically identify their participation in 

agroecological markets as the drivers of increased TF production and consumption, pointing to 

agroecology as a means to strengthen TF practices. Moreover, the strongest differences in 

consumption of specific TFs appear precisely in those that are locally recognized as underutilized. 

Agroecology may thus be key for reclaiming at-risk TFs in this region and re-inserting them into healthy 

dietary patterns.  

 

Part of the reason why agroecological farmers in our population perform so much better on TF 

practices may be because agroecology explicitly promotes farm production diversity and reliance on 

non-market food sources (34,36), which are correlates of TF practices. Yet even when these are held 

constant, agroecology participation still shows an association, suggesting that other forces are at play. 
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Focus group discussions help clarify these unknowns, identifying two additional potential drivers that 

may motivate agroecological farmers to increase their TF practices. 

 

First, the social environment of the agroecological market association may drive farmers to produce 

and consume TFs for their nutritional properties, taste, agricultural resilience, cultural value and even 

aesthetics. While such convictions around TFs are also found among other farmers in Northern Ecuador 

(64), the social encounters in agroecological spaces appear to further concentrate these convictions by 

inserting TF practices into social norms that strengthen a shared cultural identity. Further, they seem to 

embed TF consumption into the moral impetus of feeding healthy food to the family. The importance 

of these socially-driven elements in guiding TF practices is consistent with dietary behavior models that 

find food decisions to be informed by “affective” components, including feelings and emotions, moral 

obligations, and social norms and pressures (65). 

 

Second, focus group discussions also identified the specialized consumer demand for TFs in 

agroecological markets as a potential driver of TF practices among farmers. Other studies on TFs 

similarly find that consumer demand-driven value chains influence TF production (66,67). However, 

discussion participants further sustained that when they grow TFs for sale, they also increase their own 

consumption. These flows of influence are probably bidirectional, given that agroecological farmers’ 

associations played an important role in the emergence of a nation-wide campaign to form 

“responsible” consumers that seek out traditional Andean crops as well as nutritious, socially just and 

ecologically sustainable food (68,69). As such, there appears to be a feedback loop between 

agroecological market farmers and clients in forming affective spaces (36) that support traditional 

foods.   

 

Wild harvest 

 

Wild harvest appears to be a common practice among our study population, even though most of the 

harvested foods are consumed in small amounts as condiments or snacks. As far as we can tell, wild 

food consumption diversity among our study population is not associated with age, income, distance to 

markets, food acquisition strategies or agroecology participation. This relative democratization is 

compelling given that wild foods can be remarkably nutritious, but also remarkably neglected and 
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underutilized (7,70,71). This combination often relegates wild foods to coping strategies for the 

poorest of the poor and erroneously dismisses them as “famine foods” (7,70). While we were unable to 

detect plausible pathways promoting wild food consumption, we find that people who consume a 

greater diversity of TFs in general also consume a greater diversity of wild harvested products, 

potentially signaling similar drivers for these two dietary outcomes. While our findings suggest that 

wild foods have not been prioritized by the local agroecology movement, its unique affective and 

commercial spaces may hold the enabling conditions to effectively promote wild foods. 

 

Internal and external validity of findings 

 

We believe a word of caution is warranted regarding our data on TF consumption frequency, given the 

cognitive recall difficulties that beleaguer FFQs (72) as well as the added complexity of seasonality 

(73)29. However, farmers participating in focus group discussions corroborated the detected pathways 

between TF production and consumption. This triangulation between qualitative and quantitative 

methods gives us more confidence in our findings, despite the relatively small sample assessed in the 

survey. Nevertheless, we only conducted FGDs with agroecological farmers and we are uncertain of the 

subjective biases at play. FGDs were also key for identifying farmers' perceptions of causality between 

agroecology and TF practices. Moreover, path analysis has the advantage that it can identify likely 

chains of influence, even with cross-sectional data (74). While neither the subjective experiences of 

farmers nor the results of path analysis are sufficient to definitively establish causality, the 

triangulation of the two strengthens the internal validity of our results. Nevertheless, our study is 

limited to a single region, and we recognize that many contextual factors could affect external validity. 

Not only is agroecology a term that embraces many local expressions (30), but other factors that are 

subject to broad variation include the cultural presence of TFs, ecological context, food acquisition 

patterns, gender norms around food and many more. Rather than providing a proscriptive formula for 

strengthening TF practices, it is our hope that we shed light on how these possible paths can play out, 

recognizing that they will likely be different in other localities. 

 
29 Farmers in our study population would often report that they ate a given product “every day while 
it’s available”, which, for a product that is available for two months, would lead to an unrealistic 
estimated frequency of 60 during that time period. While we believe this inflation would be equally 
distributed across both agroecological and reference farmers, we do not have a reliable means of 
correction in order to obtain a more accurate TF consumption frequency. 
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Conclusions 

 

In the Ecuadorian highlands, traditional foods (TF) remain a routine part of rural life to a certain extent, 

but for some TF products, production and consumption decline is a compelling concern. Meanwhile, 

the nutrition transition away from traditional diets and toward calorie-dense, micronutrient-poor foods 

marches forward, undermining Indigenous health (2,75). Aiming to understand how TF practices may 

be strengthened, we found evidence supporting a pathway between the production of TFs and their 

consumption. Key starting points on this pathway appear to be higher farm production diversity of 

edible products and a stronger reliance on non-market food sources, namely foods from own harvest 

and from the social economy. Just as interesting as the correlates of TF practices are the non-

correlates. Older age, lower income, less education, and greater market distance do not generally 

predict TF practices in this context. This is cause for optimism, in that it suggests that TF practices are 

not an exclusive relic of marginalized populations, but rather a dynamic part of the food habits of 

relatively diverse farming populations.   

                                                                                                                                

Agroecological farmers in our study site drastically out-perform their neighbors on TF practices. This 

may be because agroecology promotes farm production diversity and reliance on non-market foods 

(34,36), thus enabling the pathway we identified for TF promotion. However, agroecology also appears 

to support TF practices in other ways. First, the social spaces surrounding agroecological associations 

intensify affective (e.g. emotional) relationships with TFs by emphasizing their cultural, health and 

sensory qualities. Moreover, agroecological markets place farmers in specialized value chains where 

there is consumer demand for TFs. Importantly, these factors are likely to be locally specific and cannot 

be copy-pasted to other contexts. Nevertheless, the diversity of ways in which agroecology interacts 

with TF practices provides hope that it may enhance the role of TFs in the diet without separate 

investments of capital. It may further be strategic because it is already a rapidly growing global 

movement (30) with emphatic buy-in among Indigenous people and the rural poor (33,34,36), who 

disproportionately face a double burden of nutrient deficiencies and excesses (2,5,21). Given the 

growing body of evidence that links traditional diets to the mitigation of the nutrition transition, 

stronger food security and healthier nutritional status (5,6,12,57–61), we hope the pathway we 

identified serves to inform effective strategies for TF promotion. 



 

146 

 

Supplementary Information 

The online version contains supplementary material available at https://doi.org/10.1186/s40795-020-

00395-y 

 

(1) Additional file 1. This file contains the survey material used in this study. 

(2) Additional file 2.. This file contains Supplemental Tables 1, 2 and 3. 

 

Abbreviations 

FGD: focus group discussion 

TF: traditional food 

FFQ: food frequency questionnaire 

SE: standard error 

RMSR: root mean square residual 

 

Acknowledgements 

We are greatly indebted to the leaders of agroecological associations who shared their knowledge and 

opened the doors to their communities, and to the farmers of Imbabura province who patiently and 

thoughtfully answered our questions. We deeply thank EkoRural Foundation and the Ekomer research 

team, without whom this research would not have been possible. We further thank Leonardo Velasco 

for his diligent assistance in data collection, as well as Eduar Pinzón and Michelle O. Fried for their 

input. We are grateful for the generous support of the organizations that funded our research and 

results dissemination activities.  

 

Authors’ contributions 

AD, MB and Ekomer conceived the study objectives; All authors contributed to protocol design and 

analytical framework; AD collected, cleaned, and analyzed the data, and drafted the manuscript; MB, 

GM and Ekomer provided substantive revisions to the manuscript. All authors read and approved the 

final manuscript. 

 

Authors’ information 



 

147 

AD, GM and MB are affiliated with the Transnut WHO Collaborating Centre on Nutrition Changes and 

Development at Université de Montréal, Faculty of Medicine, Nutrition Department, as well as with the 

Centre de Recherche en Santé Publique (CReSP). Ekomer is an Ecuadorian-Canadian research 

consortium that studies food and food environments in Ecuador. At the time of this study, the 

following people were part of Ekomer:  Stephen Sherwood (Wageningen University andFundación 

EkoRural), Myriam Paredes (Facultad Latinoamericana de Ciencias Sociales, Ecuador), Peter Berti 

(Healthbridge Foundation of Canada), Pablo López (Pontífica Universidad Católica del Ecuador), Donald 

Cole (University of Toronto), Fabian Muñoz (Visor Análisis Estadístico Cía. Ltd.a.), Pedro Oyarzún 

(Fundación EkoRural), Ross Borja (Fundación EkoRural), Marcelo Aizaga (Minga por la Pachamama), 

Eliana Estrella (Minga por la Pachamama), Gabriel April-Lalonde (Université de Montréal), as well as MB 

and AD. 

 

Funding   

Data collection, analysis and manuscript writing was carried out by the Ekomer Research Consortium, 

with the aid of a grant from the International Development Research Centre, Ottawa, Canada. The 

views expressed herein do not necessarily represent those of IDRC or its Board of Governors [Grant 

number CR-48490;]. The project further received publication support from the Canadian Institutes of 

Health Research [Grant number 406536] and from IDRC [Grant number 109101-001] as part of the 

Global Alliance for Chronic Diseases. AD received general support from the Fonds de Recherche du 

Québec en Santé [Grant number 262314] and from the Université de Montréal Faculty of Medicine, as 

well as support for results dissemination from the Quebec Population Health Research Network. MB is 

supported by the Canada Research Chair program. 

 

Availability of data and materials   

The datasets used and/or analyzed during the current study are available from the corresponding 

author on reasonable request. 

 

Ethics approval and consent to participate 

The study protocol was approved by the Health Research Ethical Committee of the University of 

Montreal, certificate number 17-053-CERES-P, and from the Institutional Review Board of the 

Universidad San Francisco de Quito in Ecuador, certificate number 2016-118E. As approved by the 



 

148 

ethics committees and documented in survey data collection, all participants gave informed verbal 

consent. This form of consent was chosen given low literacy rates among the study population and 

cultural discomfort with signing documents. 

 

Consent for publication 

NA 

 

Competing interests 

The authors declare that they have no competing interests. 

 

References 

 1.  Johns T, Powell B, Maundu P, Eyzaguirre PB. Agricultural biodiversity as a link between 

traditional food systems and contemporary development, social integrity and ecological health: 

Traditional food systems, agricultural biodiversity and sustainable development. J Sci Food Agric. 

2013 Nov;93(14):3433–42.  

2.  Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic of obesity in 

developing countries. Nutr Rev. 2012 Jan;70(1):3–21.  

3.  Popkin BM. Nutritional Patterns and Transitions. Popul Dev Rev. 1993 Mar;19(1):138.  

4.  Penafiel D, Termote C, Lachat C, Espinel R, Kolsteren P, Van Damme P. Barriers to Eating 

Traditional Foods Vary by Age Group in Ecuador With Biodiversity Loss as a Key Issue. J Nutr Educ 

Behav. 2016 Apr;48(4):258-268.e1.  

5.  Kuhnlein HV, Erasmus B, Spigelski D, FAO, editors. Indigenous peoples’ food systems: the 

many dimensions of culture, diversity and environment for nutrition and health. Reprinted. Rome: 

Food and Agriculture Organization of the United Nations; 2009. 339 p.  

6.  Lee M-J, Popkin BM, Kim S. The unique aspects of the nutrition transition in South Korea: 

the retention of healthful elements in their traditional diet. Public Health Nutr. 2002 

Feb;5(1a):197–203.  



 

149 

7.  Padulosi S, Thompson J, Rudebjer P. Fighting poverty, hunger and malnutrition with 

neglected and underutilized species (NUS): needs, challenges and the way forward. [Internet]. 

Rome: Bioversity International; 2013. Available from: 

https://www.bioversityinternational.org/fileadmin/_migrated/uploads/tx_news/Fighting_poverty

__hunger_and_malnutrition_with_neglected_and_underutilized_species__NUS__1671.pdf 

8.  Receveur O, Boulay M, Kuhnlein HV. Decreasing Traditional Food Use Affects Diet 

Quality for Adult Dene/Métis in 16 Communities of the Canadian Northwest Territories. J Nutr. 

1997 Nov 1;127(11):2179–86.  

9.  Corntassel J. Re-envisioning resurgence: Indigenous pathways to decolonization and 

sustainable self-determination. Decolonization Indig Educ Soc. 2012;1(1).  

10.  Chivenge P, Mabhaudhi T, Modi A, Mafongoya P. The potential role of neglected and 

underutilised crop species as future crops under water scarce conditions in Sub-Saharan Africa. Int 

J Environ Res Public Health. 2015;12(6):5685–711.  

11.  Cook S. The Spice of Life: The fundamental role of diversity on the farm and on the plate. 

London and The Hague: IIED and Hivos; 2018.  

12.  Padulosi S, Hodgkin T, Williams JT, Haq N. Underutilised crops: trends, challenges and 

opportunities in the 21st Century. In: Engels J, Rao VR, Jackson M, editors. Managing plant genetic 

diversity [Internet]. CAB International; 2002. p. 323–38. Available from: 

https://eprints.soton.ac.uk/53786/ 

13.  Willows ND. Determinants of healthy eating in Aboriginal peoples in Canada: the current 

state of knowledge and research gaps. Can J Public Heal Can Santee Publique. 2005;S32–6.  

14.  Gracey M, King M. Indigenous health part 1: determinants and disease patterns. The 

Lancet. 2009 Jul;374(9683):65–75.  

15.  Kuhnlein HV, Receveur O, Soueida R, Egeland GM. Arctic Indigenous Peoples Experience 

the Nutrition Transition with Changing Dietary Patterns and Obesity. J Nutr. 2004 Oct 

1;134(6):1447–53.  



 

150 

16.  Egeland GM, Johnson-Down L, Cao ZR, Sheikh N, Weiler H. Food Insecurity and Nutrition 

Transition Combine to Affect Nutrient Intakes in Canadian Arctic Communities. J Nutr. 2011 Sep 

1;141(9):1746–53.  

17.  Coimbra CE, Santos RV, Welch JR, Cardoso AM, de Souza MC, Garnelo L, et al. The First 

National Survey of Indigenous People’s Health and Nutrition in Brazil: rationale, methodology, and 

overview of results. BMC Public Health. 2013;13(1):52.  

18.  Ramirez-Zea M, Kroker-Lobos MF, Close-Fernandez R, Kanter R. The double burden of 

malnutrition in indigenous and nonindigenous Guatemalan populations. Am J Clin Nutr. 2014 Dec 

1;100(6):1644S-1651S.  

19.  Freire W, Ramírez M, Belmont P. Tomo I: Encuesta Nacional de Salud y Nutrición de la 

población ecuatoriana de cero a 59 años, ENSANUT-ECU 2012. Rev Latinoam Políticas Acción 

Pública Vol 2 Número 1-Mayo 2015. 2015;2(1):117.  

20.  Lade SJ, Haider LJ, Engström G, Schlüter M. Resilience offers escape from trapped 

thinking on poverty alleviation. Sci Adv. 2017 May;3(5):e1603043.  

21.  FAO, IFAD, WFP. The state of food insecurity in the world 2015: meeting the 2015 

international hunger targets: taking stock of uneven progress. Rome: FAO, 2015. 2015; Available 

from: http://www.fao.org/3/a-i4646e.pdf 

22.  Hermann M. 8 Successes and pitfalls of linking nutritionally promising Andean crops to 

markets. Divers Food Diets Using Agric Biodivers Improve Nutr Health. 2013;165–85.  

23.  Aliber M, Hart TG. Should subsistence agriculture be supported as a strategy to address 

rural food insecurity? Agrekon. 2009;48(4):434–58.  

24.  Singh RK, Singh A, Sureja AK. Traditional Foods of Monpa tribe of West Kameng, 

Arunachal Pradesh. 2007;6(1):12.  

25.  Chan HM, Fediuk K, Hamilton S, Rostas L, Caughey A, Kuhnlein H, et al. Food security in 

Nunavut, Canada: barriers and recommendations. Int J Circumpolar Health. 2006;65(5):416–31.  



 

151 

26.  Keller GB, Mndiga H, Maass BL. Diversity and genetic erosion of traditional vegetables in 

Tanzania from the farmer’s point of view. Plant Genet Resour. 2005 Dec;3(3):400–13.  

27.  Smale M, Lipper L, Koundouri P. Scope, Limitations and Future Directions. University 

Library of Munich, Germany; 2006.  

28.  Smale M, Bellon MR, Jarvis D, Sthapit B. Economic concepts for designing policies to 

conserve crop genetic resources on farms. Genet Resour Crop Evol. 2004 Mar;51(2):121–35.  

29.  Ghosh-Jerath S, Singh A, Kamboj P, Goldberg G, Magsumbol MS. Traditional Knowledge 

and Nutritive Value of Indigenous Foods in the Oraon Tribal Community of Jharkhand: An 

Exploratory Cross-sectional Study. Ecol Food Nutr. 2015 Sep 3;54(5):493–519.  

30.  HLPE. Agroecological and other innovative approaches for sustainable agriculture and 

food systems that enhance food security and nutrition. [Internet]. Rome: High Level Panel of 

Experts on Food Security and Nutrition of the Committee on World Food Security; 2019 p. 163. 

Available from: 

http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-

14_EN.pdf 

31.  Altieri MA, Toledo VM. The agroecological revolution in Latin America: rescuing nature, 

ensuring food sovereignty and empowering peasants. J Peasant Stud. 2011;38(3):587–612.  

32.  Frison EA, IPES-Food. From uniformity to diversity: a paradigm shift from industrial 

agriculture to diversified agroecological systems. 2016;  

33.  Intriago R, Gortaire Amézcua R, Bravo E, O’Connell C. Agroecology in Ecuador: historical 

processes, achievements, and challenges. Agroecol Sustain Food Syst. 2017 Apr 21;41(3–4):311–

28.  

34.  Altieri MA, Nicholls CI. Agroecology scaling up for food sovereignty and resiliency. In: 

Lichtfouse E, editor. Sustainable agriculture reviews. Netherlands: Springer; 2012. p. 1–29.  

35.  Sherwood S, Arce A, Berti P, Borja R, Oyarzun P, Bekkering E. Tackling the new 

materialities: Modern food and counter-movements in Ecuador. Food Policy. 2013 Aug;41:1–10.  



 

152 

36.  Deaconu A, Mercille G, Batal M. The Agroecological Farmer’s Pathways from Agriculture 

to Nutrition: A Practice-Based Case from Ecuador’s Highlands. Ecol Food Nutr. 2019;58(2):142–65.  

37.  Heifer Ecuador. Agroecology is here to stay: Mapping agroecological farmers and the 

status of agroecology in Ecuador’s Highlands and Coastal regions [Internet]. Quito, Ecuador: 

Heifer-Ecuador Foundation; 2014. Available from: http://www.heifer-ecuador.org/wp-

content/uploads/libros/1_La_agroecologia_esta_presente_EN.pdf 

38.  Sherwood S. Learning from Carchi: agricultural modernisation and the production of 

decline [Internet]. [S.l.]: s.n.]; 2009. Available from: 

https://library.wur.nl/WebQuery/wurpubs/fulltext/7207 

39.  INEC. Tabulados pobreza por necesidades básicas incumplidas. Resultados del Censo 

2010 [Internet]. Instituto Nacional de Estadística y Censos; 2010. Available from: 

http://www.ecuadorencifras.gob.ec/documentos/web-inec/POBREZA/NBI/NBI-FUENTE-

CPV/Tabulados_pobreza_por_NBI.xlsx 

40.  INEC. Fascículo Provincial Imbabura. Resultados del Censo 2010 [Internet]. Quito, 

Ecuador: Instituto Nacional de Estadística y Censos; 2010. Available from: 

http://www.ecuadorencifras.gob.ec/censo-de-poblacion-y-vivienda/ 

41.  INEC. La Población Indígena del Ecuador [Internet]. Quito, Ecuador: Instituto Nacional de 

Estadística y Censos; 2006. Available from: 

http://www.acnur.org/fileadmin/Documentos/Publicaciones/2009/7015.pdf 

42.  Pingali PL, Rosegrant MW. Agricultural commercialization and diversification: processes 

and policies. Food Policy. 1995 Jun;20(3):171–85.  

43.  Creswell JW. Research design: qualitative, quantitative, and mixed methods approaches. 

3rd ed. Thousand Oaks, Calif: Sage Publications; 2009. 260 p.  

44.  Gibson RS, Ferguson EL. An interactive 24-hour recall for assessing the adequacy of iron 

and zinc intakes in developing countries. ILSI Press Washington, DC; 1999.  



 

153 

45.  Díaz Martínez AE. Primer Ciclo de Selección de 162 Familias de medios hermanos de 

Maíz Negro y 120 de Maíz Chulpi (Zea mays L.) de la sierra ecuatoriana, en Tunshi, parroquia Licto, 

provincia de Chimborazo. 2011;  

46.  Cohen J. Statistical power analysis for the behavioral sciences. Routledge; 2013.  

47.  Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 

Conventional criteria versus new alternatives. Struct Equ Model Multidiscip J. 1999 Jan 1;6(1):1–

55.  

48.  McDonald RP, Ho M-HR. Principles and practice in reporting structural equation 

analyses. Psychol Methods. 2002;7(1):64–82.  

49.  Paredes M, Cole DC, April-Lalonde G, Valero Y, Prado P, Boada L, et al. Assessing 

responsible consumption in three Ecuadorian city-regions to inform a social movement. In: Blay-

Palmer A, Conaré D, Meter K, Di Battista A, Johnston C, editors. Sustainable food system 

assessment: lessons from global practice. Milton Park, Abingdon, Oxon ; New York, NY: Routledge; 

2020. (Routledge studies in food, society and the environment).  

50.  Venskutonis PR, Kraujalis P. Nutritional components of amaranth seeds and vegetables: 

a review on composition, properties, and uses. Compr Rev Food Sci Food Saf. 2013;12(4):381–412.  

51.  Kozioł M. Chemical composition and nutritional evaluation of quinoa (Chenopodium 

quinoa Willd.). J Food Compos Anal. 1992;5(1):35–68.  

52.  Jones AD. Critical review of the emerging research evidence on agricultural biodiversity, 

diet diversity, and nutritional status in low- and middle-income countries. Nutr Rev. 2017 Oct 

1;75(10):769–82.  

53.  King SR, Gershoff SN. Nutritional evaluation of three underexploited andean 

tubers:Oxalis tuberosa (Oxalidaceae),Ullucus tuberosus (Basellaceae), andTropaeolum tuberosum 

(Tropaeolaceae). Econ Bot. 1987 Oct;41(4):503–11.  

54.  Borron S. Building resilience for an unpredictable future: how organic agriculture can 

help farmers adapt to climate change. Food Agric Organ U N Rome. 2006;  



 

154 

55.  Stigter C, Dawei Z, Onyewotu L, Xurong M. Using traditional methods and indigenous 

technologies for coping with climate variability. In: Increasing Climate Variability and Change. 

Springer; 2005. p. 255–71.  

56.  Grivetti LE, Ogle BM. Value of traditional foods in meeting macro-and micronutrient 

needs: the wild plant connection. Nutr Res Rev. 2000;13(1):31–46.  

57.  Vorster I, Jansen van Resnsburg W, Van Z, Venter S. The importance of traditional leafy 

vegetables in South Africa. Afr J Food Agric Nutr Dev. 2007;7(4):1–13.  

58.  Roche M, Creed-Kanashiro H, Tuesta I, Kuhnlein H. Traditional food diversity predicts 

dietary quality for the Awajún in the Peruvian Amazon. Public Health Nutr. 2008 May;11(5):457–

65.  

59.  Batal M, Hunter E. Traditional Lebanese recipes based on wild plants: an answer to diet 

simplification? Food Nutr Bull. 2007;28(2_suppl2):S303–11.  

60.  Burgos G, Amoros W, Morote M, Stangoulis J, Bonierbale M. Iron and zinc concentration 

of native Andean potato cultivars from a human nutrition perspective. J Sci Food Agric. 

2007;87(4):668–75.  

61.  Campos D, Noratto G, Chirinos R, Arbizu C, Roca W, Cisneros-Zevallos L. Antioxidant 

capacity and secondary metabolites in four species of Andean tuber crops: native potato 

(Solanum sp.), mashua (Tropaeolum tuberosum Ruiz & Pavón), Oca (Oxalis tuberosa Molina) and 

ulluco (Ullucus tuberosus Caldas). J Sci Food Agric. 2006;86(10):1481–8.  

62.  Davies S. Are coping strategies a cop out? IDS Bull. 1993;24(4):60–72.  

63.  Balogh P, Békési D, Gorton M, Popp J, Lengyel P. Consumer willingness to pay for 

traditional food products. Food Policy. 2016;61:176–84.  

64.  Gross J, Guerrón Montero C, Hammer M, Berti P. Creating Healthy Bodies in Rural 

Ecuador at a Time of Dietary Shift. In: Sherwood S, Arce A, Paredes M, editors. Food, Agriculture 

and Social Change [Internet]. 1st ed. Routledge; 2017 [cited 2019 Oct 8]. p. 34–47. Available from: 

https://www.taylorfrancis.com/books/9781315440071/chapters/10.4324/9781315440088-3 



 

155 

65.  Arvola A, Vassallo M, Dean M, Lampila P, Saba A, Lähteenmäki L, et al. Predicting 

intentions to purchase organic food: The role of affective and moral attitudes in the Theory of 

Planned Behaviour. Appetite. 2008;50(2–3):443–54.  

66.  Vanhonacker F, Kühne B, Gellynck X, Guerrero L, Hersleth M, Verbeke W. Innovations in 

traditional foods: Impact on perceived traditional character and consumer acceptance. Food Res 

Int. 2013 Dec;54(2):1828–35.  

67.  Nicklin C, Rivera M, Nelson R. Realizing the potential of an Andean legume: roles of 

market-led and research-led innovations. Int J Agric Sustain. 2006;4(1):61–78.  

68.  Sherwood S, Arce A, Paredes M. Affective Labor’s ‘unruly edge’: The pagus of Carcelen’s 

Solidarity & Agroecology Fair in Ecuador. J Rural Stud. 2018 Jul;61:302–13.  

69.  QRE. Guía de Ferias Agroecológicas. Quito, Ecuador: ¡Qué Rico Es!; 2013.  

70.  McBurney RPH, Griffin C, Paul AA, Greenberg DC. The nutritional composition of African 

wild food plants: from compilation to utilization. J Food Compos Anal. 2004 Jun;17(3–4):277–89.  

71.  Food and Agriculture Organization of the United Nations, editor. Expert consultation on 

nutrition indicators for biodiversity. 2: Food consumption. Rome: Food and Agriculture 

Organization of the United Nations; 2010. 59 p.  

72.  Kristal AR, Peters U, Potter JD. Is It Time to Abandon the Food Frequency Questionnaire? 

Cancer Epidemiol Biomarkers Prev. 2005;14(12):2826–8.  

73.  Tsubono Y, Nishino Y, Fukao A, Hisamichi S, Tsugane S. Temporal Change in the 

Reproducibility of a Self-administered Food Frequency Questionnaire. Am J Epidemiol. 1995 Dec 

1;142(11):1231–5.  

74.  Streiner DL. Finding our way: an introduction to path analysis. Can J Psychiatry. 

2005;50(2):115–22.  

75.  Freire WB, Silva-Jaramillo KM, Ramírez-Luzuriaga MJ, Belmont P, Waters WF. The double 

burden of undernutrition and excess body weight in Ecuador–. Am J Clin Nutr. 2014;100(6):1636S-

1643S.  



 

156 

 

Supplementary Tables 

Supplemental tables to the article: Promoting traditional foods for human and environmental health: 
lessons from agroecology and Indigenous communities in Ecuador 

Supplemental Table 1: Consumption prevalence and frequency of indicator traditional foods (TF) and their most common 
sources of acquisition, by agroecological (AE) and reference (R) farmer categories 

 

  TF consumption   Prevalences of TF acquisition sources reported as primary 
source (%) 

 

  Prevalence (%)   Annual frequency   Conventional 
markets 

  Harvest   Social economy  

  Pooled AE R   Pooled AE R   Pooled AE R   Pooled AE R   Pooled AE R  

Quinoa 
leaf 

22 32**
* 

3   2 [5] 2 [8] 1 [0]   0 0 0   93 96 75   7 4 25  

Quinoa 
seed 

96 95 97   24 [40] 36 
[40]*** 

12 
[33] 

  17 10** 31   48 56** 31   35 34 38  

Amaranth 
leaf 

20 25* 10   6 [23] 12 [51] 1 [5]   0 0 0   100 100 100   0 0 0  

Amaranth 
seed 

19 25** 7   8 [10] 8 [24] 7 [10]   3 0* 14   47 48 43   50 52 43  

Andean 
lupine 

99 100 97   52 [28] 52 
[28]** 

30 
[40] 

  38 23**
* 

69   29 35* 17   33 42*** 14  

Melloco 94 98** 87   24 [40] 52 [40]* 24 
[40] 

  28 17**
* 

50   30 36 20   42 47 30  

Mashua 38 50**
* 

13   3 [11] 3 [11] 1 [26]   16 8*** 42   48 55* 25   36 37 33  

Oca 84 90** 73   5 [13] 5 [16] 4 [11]   12 9 22   37 36 39   51 55 39  

Zanahoria 
blanca 

79 87** 63   4 [11] 4 [11] 3 [13]   6 4 13   61 71*** 38   33 25** 50  

Yacon 53 63**
* 

33   2 [11] 3 
[21]*** 

1 [1]   0 0 0   66 69 54   34 31 46  

Chulpi 63 77**
* 

37   12 [24] 12 [50] 12 
[11] 

  25 17**
* 

47   52 62*** 26   23 21 26  
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Sweet 
potato 

83 88* 73   4 [23] 4 [17] 6 [32]   12 7** 24   42 48* 28   46 45 48  

n farmers   60 30     Aggregate 
prevalence (%) 

  16 10**
* 

33   48 55*** 32   36 36 35  

TF consumption prevalence shows the percentage of farmers that report consuming each TF item over the past year. TF 
consumption annual frequency reports the median frequency of consumption among farmers that consumed the TF, with 
interquartile range in brackets. The prevalence of certain products among reference farmers, especially quinoa leaf, 
amaranth leaf, amaranth seed and mashua, may be too low to accurately detect a difference in annual consumption 
frequency between the two groups. For each TF item, farmers reported their primary source for acquiring the item, and 
these were categorized into three groups: conventional markets, harvest (including harvest from own production and wild 
harvest), and social economy (including barter, gifting or direct purchase from another farmer). The aggregate prevalence 
of each acquisition source is the percentage of times that the source is mentioned as the primary source across all TF items. 
Differences in prevalence are tested between agroecological and reference farmers with the Chi-square test, and 
differences in frequency are tested with the Mann-Whitney U-test. *, ** and *** indicate significance at the 10%, 5% and 
1% levels, respectively. 

 

 

 

 

  

Supplemental Table 2: Consumption of wild foods among study participants 
Local name of wild food Alternative local names Consumption 

prevalence 
Berro   92% 
Mora de monte Mora de árbol 80% 
Bledo Lido, Ledo 71% 
Nabo de monte Nabo de chagra, Chagrayuyu, Nabo de maíz, Alli yuyu, 

Nabo nacional 
69% 

Chimbalo   65% 
Mortiño   60% 
Uvilla de monte   56% 
Taxo de monte Anga taxo 52% 
Rábano de monte Rábano yuyu 48% 
Lengua de vaca Wagrahayu 30% 
Uvilla de lobo Uvilla sin cáscara, Lluchu uvilla, Uvilla macho, Uvilla 

eljersita 
20% 

Quinua de monte Allpa quinua, Panrra 16% 
Motilón   14% 
Walicón Chaupalón, Capulí de monte, Chupalulu, Chupalulun, 

Pinol 
11% 

Tuna   7% 
Ságalan Ságala 7% 
Tocte   7% 
Chugonda Chugunda 4% 
Chihualcán Chamburo silvestre 3% 
Sacha piña Piñuela 3% 
Frutilla de monte   2% 
Frambuesa silvestre   1% 
Machia   1% 
Waka mollo   1% 
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Nopal   1% 
Kanayuyo   1% 
Manzanita Niwas 1% 
Serote   1% 
Uchu moras   1% 
Juña foro   1% 
Berro de laguna   1% 
Verdolaga   1% 
Mandarina de monte   1% 
Hongos blancos   1% 
Table summarizes prevalence of each wild food across all study participants (n=91), excluding wild 
products identified as used only for brewing as herbal tea or medicinal remedies. Local names are used, 
with alternative local names identified as equivalent products. 

  

  
Supplemental Table 3: Relationship between traditional food (TF) production and consumption, by TF Product 

TF Item TF item in 
production 

Prevalence of TF consumption 
(%) 

Odds ratio of TF 
consumption 

Median TF consumption 
frequency 

Quinoa leaf Yes 35*** 7.1 2* 
No 7  1 

Quinoa seed Yes 98 3.6 30 
No 93  24 

Amaranth leaf Yes 39*** 10.7 12** 
No 6  1 

Amaranth seed Yes 48*** 9.3 12 
No 9  2.5 

Andean lupine Yes 100 not computed 52 
No 98  52 

Melloco Yes 100** not computed 43 
No 90  24 

Mashua Yes 83*** 16.5 6 
No 22  1 

Oca Yes 94* 3.7 17*** 
No 80  3 

Zanahoria 
Blanca 

Yes 91*** 6.7 6** 
No 60  2 

Yacon Yes 74*** 6.7 3*** 
No 30  1 

Chulpi Yes 87*** 6.5 24*** 
No 51  5 

Sweet potato Yes 96*** 9.8 5 
No 70  3 

To compare farmers that do and do not produce a given TF item, differences in prevalence of TF item consumption are 
tested with the Chi-square test and differences in frequency are tested with the Mann-Whitney U-test. *, ** and *** 
indicate significance at the 10%, 5% and 1% levels, respectively. Odds ratios indicated as "not computed" occur when a 
category contains a 0-value. In both cases, this occurs when there is no individual that produces a given TF but does not 
consume it. 
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Highlights 

● Agroecological farmers have more nutritious and balanced diets. 

● Agroecology may improve nutrient adequacy through higher production diversity. 

● Agroecology may improve dietary moderation through non-market food consumption. 

● Social and human capital, but not income, may mediate agroecology's diet effects. 

● Agroecological farmers have healthier diets despite spending less money on food. 

 

Abstract 
 
Agroecology has received much attention as a sustainable production strategy that may leverage 

agriculture-nutrition linkages to positively impact farmer nutritional health, but its potential has not 

been thoroughly established through empirical assessment. This mixed methods study uses survey data 
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from Ecuador to assess how farmers' participation in agroecological associations may impact their 

diets. Our results suggest that agroecological farmers outperform reference farming neighbors on both 

nutrient adequacy (i.e. meeting key nutrient needs) and dietary moderation (i.e. avoiding dangerous 

excesses). Stronger nutrient adequacy is likely related to agroecological farmers' higher production 

diversity as well as the social and human capital developed within their networks, while stronger 

dietary moderation is likely related to their greater consumption of foods obtained through own-

production and the social economy (e.g. barter). Dietary differences between agroecological and 

reference farmers occur despite similar incomes and other socioeconomic characteristics, and in fact, 

agroecological farmers achieve healthier diets while spending less money to purchase foods. 

Agroecology-based famers' networks may thus hold promise for integrating nutritional health priorities 

into sustainable food systems. 

 

Keywords: agroecology, nutrition, sustainable farming, Ecuador, alternative food networks, health 

 

1. Introduction 
 

The Food and Agriculture Organization of the United Nations (FAO) describes “sustainable diets” as 

“those diets with low environmental impacts which contribute to food and nutrition security and to 

healthy life for present and future generations.” The FAO further explains that, “sustainable diets are 

protective and respectful of biodiversity and ecosystems, culturally acceptable, accessible, 

economically fair and affordable; nutritionally adequate, safe and healthy; while optimizing natural and 

human resources” (Burlingame and Dernini 2012). This complex, multisectoral definition reflects a 

growing understanding that diets are more than a collection of nutrients (Scrinis 2008; Patel et al. 

2015), and that good diets must account not just for individual well-being, but also for planetary health 

consequences (Willett et al. 2019). Sustainable diets must therefore be discussed together with 

sustainable agriculture (FAO 2014). The policy challenge remains to better implement such integration 

into practice (Gillespie et al. 2019). 

 

In recent years, agroecology has received much attention for its potential to do just that (HLPE 2019; 

Frison and IPES-Food 2016; FAO 2018; Tittonell 2014; Deaconu, Mercille, and Batal 2019). This 

dynamic, locally-adapted concept (HLPE 2019) applies regenerative ecological principles to agricultural 
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practices—such as by optimizing production diversity, eliminating harmful inputs, and leveraging 

beneficial biotic relationships (Altieri and Toledo 2011; Tittonell 2014; HLPE 2019)—and integrates 

these practices with environmental, social and economic priorities to contribute to sustainable food 

systems (Francis et al. 2003; FAO 2018). 

 

Most agroecological farming is the purview of smallholder, family farmers, many of whom are 

resource-poor (Altieri and Toledo 2011; FAO 2018) and continue to struggle with food insecurity and 

compromised nutrition (FAO 2014; FAO, IFAD, and WFP 2015). As such, the FAO’s High-Level Panel of 

Experts on Food Security and Nutrition outlined how several key principles of agroecology can 

specifically contribute to farmer nutritional health, namely: diversified farm systems can contribute to 

dietary diversity and nutrient adequacy; reduced dependency on purchased agricultural inputs can 

reduce expenditures and debt, liberating funds for food; construction of food systems based on cultural 

identity can directly impact diets; economic connectivity between producers and consumers can help 

farmers capture more value, which can then be used for nutritional outcomes; and, the co-creation of 

knowledge between local and scientific innovation and farmer-to-farmer exchange can indirectly 

impact food security and nutrition (HLPE 2019).   

 

These proposed links between agroecology and dietary outcomes are supported by several well-

established underlying pathways between agriculture and nutrition. First, the connection between 

production diversity and dietary diversity has seen extensive research (Herforth et al. 2019; Powell et 

al. 2015; Jones 2017; Frison and IPES-Food 2016; Herforth and Harris 2014). Likewise, income 

generation is recognized as a key mediator for economic access to food (FAO, IFAD, and WFP 2015) and 

there is an understanding that diverse types of expenditures can support or diminish food security 

(Smith, El Obeid, and Jensen 2000). Increasingly, research also emphasizes how social and human 

capital as well as gender-based cultural norms can impact the effectiveness of agricultural practices in 

generating positive nutritional outcomes (Berti, Krasevec, and FitzGerald 2004; Malapit and 

Quisumbing 2015).  

 

Given the growing global interest in agroecology, there is a recognized need to better understand how 

it may act on agriculture-nutrition pathways in an empirical setting (HLPE 2019). However, agroecology 

is not a singular, well-defined farming strategy, but rather a dynamic set of agricultural, economic, 
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social and cultural practices (Wezel et al. 2009; HLPE 2019). What consolidates these seemingly 

disparate practices into locally-cohesive paradigms are the social networks formed by smallholder 

farmers' organizations and their alliances with NGOs, research institutions and public entities (Altieri 

and Toledo 2011). Examining farmers' participation in these networks is necessary to understand 

whether and how agroecology supports rural nutritional health.  

 

In previous exploratory work, we used detailed ethnography to examine potential linkages between 

participation in agroecological associations and nutrition in the Ecuadorian highlands, identifying the 

promotion of production diversity, as well as the creation of social and human capital as likely 

mediators (Deaconu, Mercille, and Batal 2019). Building on those results, in this study, we use survey 

data to compare the food and production practices of agroecological association farmers and their non-

agroecological neighbors in order to systematically inspect relationships between agroecology and 

dietary health, and the mediators of those relationships. As part of a participatory approach, we then 

elaborate on quantitative results in discussions with research participants and bring together the 

knowledge generated by these mixed methods to assess pathways between espousing agroecology and 

obtaining dietary outcomes. 

 

1.1 Agroecology and agroecological associations in Ecuador 

 

In Ecuador, agroecology is a convergence point of multiple objectives that largely reacted to the 

agricultural, cultural, and environmental changes heralded by the “Green” Revolution. While academics 

and NGOs were seeking alternatives to environmentally destructive industrialized agriculture, 

Indigenous peasant organizations identified ancestral farming strategies as a key element in their 

struggle for cultural recognition and sovereignty (Intriago et al. 2017). Meanwhile, lost revenue on cash 

crops (Sherwood 2009; Waters 2007) and the health hazards of pesticides (Cole, Carpio, and León 

2000; Paredes 2010) led some families to return to the safer route of traditional agricultural 

approaches (Intriago et al. 2017). A shared understanding grew that the technological principles of 

agroecology were largely coherent with ancestral agricultural knowledge, positioning agroecology as a 

unifying front for Indigenous and peasant organizations, NGOs, academic scholars and numerous other 

actors (Intriago et al. 2017).  
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This coalescence around agroecology was accompanied by the formation of partnerships to create 

alternative food networks intended for farmers to grow and sell their pesticide-free, agroecological 

products under socially and economically favorable conditions. These networks most often took the 

form of farmers’ markets run by farmers’ associations, but other forms also emerged, including 

solidarity stores and food baskets selling products from independent farmers rather than from 

associations (Heifer 2014). Agroecological associations in Ecuador utilize internal mechanisms, such as 

"participatory guarantee systems", to ensure that members employ farming practices consistent with 

the association's understanding of agroecology. While standards vary across associations, common 

practices include: implementation of agrobiodiversity (both inter- and intra-species), crop rotation and 

association, integration of livestock, application of organic inputs made on the farm (compost, compost 

tea, biological pesticides), use of green manure and agroforestry, and abstaining from use of synthetic 

agricultural inputs (Macas and Echarry 2009; Heifer 2014). Within associations, individual farmers' 

adherence to such practices varies widely (Heifer 2014). Many of these practices are consistent with 

traditional farming techniques that predate the Green Revolution and that continue to be implemented 

to varying extents by many farmers, regardless of agroecological identity (Gortaire 2016).  

 

Partly due to an interest in supporting the most vulnerable populations, agroecological associations are 

predominantly composed of women, and many associations consider Indigenous culture a key part of 

their identity (Heifer 2014; Deaconu, Mercille, and Batal 2019). These associations are also the primary 

spaces in which agroecological farmers discuss ideas, share knowledge, initiate new practitioners, 

create a common identity (Heifer 2014; Deaconu, Mercille, and Batal 2019), and otherwise align with 

the key principles of agroecology as outlined by the HLPE (2019). At a national level, agroecological 

farmers’ associations are well-connected with each other as well as with NGOs, academic research 

groups and consumer-based initiatives for sustainable food; together, these groups form networks that 

convene for discourse and public action to promote shared interests (Sherwood et al. 2013). Through 

such articulated activity, agroecology in Ecuador takes on the form of a social movement (Deaconu, 

Mercille, and Batal 2019). Far from being unique to Ecuador, the simultaneous operationalization of 

agroecology as a production strategy and as a social movement (Wezel et al. 2009), has become one of 

its defining characteristics around the world (HLPE 2019). 
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In this study, we heretofore refer to farmers who participate in agroecological associations as 

"agroecological farmers" and those who do not as "reference farmers." However, our classification of 

"agroecological" and "reference" farmers does not make a priori assumptions about farming 

techniques. Rather, it describes people's participation in the associations where agroecology is 

promoted. Given that in Ecuador agroecological associations act as incubators of the production 

practices, social norms, and civil society actions that ultimately form a shared agroecological identity 

(Intriago et al. 2017; Sherwood et al. 2013; Deaconu, Mercille, and Batal 2019), we use participation in 

these networks as a proxy to capture the local understanding of "agroecological farming."  

 

2. Methodology 
 

2.1 Setting  

 

This study was conducted in Ecuador’s Imbabura province, a documented national hotspot of 

agroecological activity (Heifer 2014). Imbabura province belongs to Ecuador’s highland region and 

altitudinal variation spans multiple climatic niches, meaning that farmers who are geographically close 

may produce in distinct ecosystems. Farmers participating in our study resided as low as 1550 meters 

above sea level (masl) in hot, humid subtropical valleys and as high as 3570 masl in the wet montane 

páramo ecosystem. People living at all altitudes raise livestock and grow a wide variety of products, 

with ubiquitous production of maize, beans and potatoes. Lower altitudes support more diverse fruit 

production, including tropical fruit, as well as production of sugar cane and sweet potato, whereas 

higher altitudes support production of traditional Andean products such as lupine, melloco, oca and 

mashua.  Temperature and rainfall patterns in the region allow most farmers to harvest a diversity of 

products throughout the year, even without irrigation (Prefectura de Imbabura 2017). Of Imbabura’s 

farmers, 86% are smallholders, but due to land concentration they only occupy 16% of agricultural 

land; women and Indigenous farmers disproportionately occupy the smallest parcels (Brassel et al. 

2008).  

 

2.2 Mixed methods design 
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We applied a sequential mixed methods design involving both exploratory and explanatory phases in 

order to triangulate findings across instruments and give voice to the participating communities 

(Creswell 2009, 10–12, 208–27; Cornwall and Jewkes 1995). The methods of and results from the first 

phase of exploratory ethnography, key informant interviews and participant observation have been 

previously reported (Deaconu, Mercille, and Batal 2019). We then conducted a cross-sectional survey 

to obtain quantitative measurements (phase II), and finally implemented explanatory community 

consultation through focus group discussions (FGDs) (Colucci 2007) (Phase III) oriented around key 

question-prompts. This final phase sought to assess the extent to which farmers’ lived perceptions 

converged with quantitative results and to understand farmers’ explanations for the mechanisms 

underlying the results. As illustrated in Figure 1, our sequential implementation initially informed 

development of instruments, and later more fully elaborated on complex topics. 

 

Figure 1: Mixed methods design and timeline 

 
 

2.3 Survey  

 

The survey included modules on socioeconomics, production, diet and health, and was administered to 

female agroecological and female reference farmers. Although our first phase of research signaled 

potential linkages between the social environment of agroecology and dietary practices, we were 

unable to identify an appropriate quantitative means to assess this in the survey. 
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We referred to existing documentation (Heifer 2014) and worked with two local NGOs (EkoRural and 

Vibrant Village) to identify relevant agroecological associations in Imbabura (n=8). Local partners 

assisted in contacting leadership to discuss the project and obtain preliminary consent. All associations 

contacted agreed to participate. We then worked with association leaders to develop rosters of female 

farmers. From the combined roster, we used a random number generator to select farmers for 

recruitment into the agroecological sample (n=61). Agroecological farmers were contacted by phone or 

in-person (at their farmers’ market) in order to schedule a visit to their homes, where the survey was 

conducted. For every second agroecological farmer we visited, we also recruited a reference female 

farmer (n=30) from a neighboring household. To do so, we approached a neighboring home at random. 

If an adult female farmer was available in the household, she was recruited for the reference sample 

only if she had never participated in an agroecological association. Because no reference farmers 

approached had participated in agroecological associations, none were excluded. When possible, the 

survey was conducted right away; otherwise, a later date and time was arranged. Our sample size for 

agroecological farmers was greater than that for reference farmers in order to accommodate 

additional study objectives for this group (not discussed here). No farmers refused participation.  

 

2.3.1 Socioeconomic and production variables 

 

The survey instrument collected household-level socioeconomic data including household size30, 

average monthly household income, human development bonus beneficiary status (yes/no), and time 

to market in usual transport, as well as the age and educational attainment of the respondent. The 

human development bonus is a conditional cash transfer given by the government to households 

determined to be the most economically vulnerable, according to unmet basic needs (Moreno 2017). 

Because lower per capita monthly income was associated with receiving the human development 

bonus (Supplementary Table 1), we consider per capita income to be an adequate continuous 

measurement.  

 

 
30 Household size is calculated based on the number of people that sleep in the home at least four 
nights a week. 
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To understand the household’s agricultural production and productive resources, we queried on the 

presence of irrigation (yes/no); amount of land in agricultural use (<1 hectare, 1-3 hectares, 3-5 

hectares, and greater than 5 hectares); production diversity and intra-species diversity. Studies on 

agroecological farmers in the region have included additional variables to evaluate production 

practices, such as use of agroforestry and organic amendments (Heifer 2014). While including such 

variables would provide for greater depth, we limited our inquiry in order to reduce participant burden. 

Production diversity is a species richness measurement of edible products cultivated over the past year, 

based on an exhaustive list shown in Supplementary Table 2. The list was developed based on 

exploratory work and additional consultation with our two partner NGOs. The production diversity 

measurement only included plant and animal products that are consumed as foods; the measure 

excluded animals whose flesh, eggs or milk are not typically consumed as well as plants that are used 

only as condiments, seasonings, aromatics or medicinal remedies. We did not distinguish between 

garden crops and field crops because observations on intercropping strategies found that there is no 

clear distinction between them on some farms, making it more appropriate to query for all crops 

together. We further assessed intra-species diversity of three common crops (potatoes, maize, beans) 

by asking respondents to identify the distinct cultivars or varieties in the past year’s production. We 

were interested in both inter- and intra-species diversity because both can play important roles in 

nutrition as well as ecosystem resilience, economic diversification, and cultural heritage (Cook 2018; 

Herforth et al. 2019; Johns et al. 2013).  

 

2.3.2 Food acquisition, diet and health variables 

 

The survey included an individual quantitative 24-hour dietary recall of the foods consumed by the 

survey respondent, which we used to assess the respondent's food acquisition practices as well as 

several dimensions of dietary nutrient adequacy (i.e. meeting nutrient needs) and dietary moderation 

(i.e. avoiding harmful excesses) (Shim, Oh, and Kim 2014). We opted to employ multiple dietary 

assessment indicators given the exploratory nature of this research. We utilized an open-ended 24-

hour recall to first obtain all the products that were consumed by the participant, and then the 

quantities. This is the recommended instrument for obtaining the dietary indicators we employ, even 

though it is known to underestimate energy and overestimate micronutrients, and does not necessarily 
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reflect long-term food intake trends for individuals (Poslusna et al. 2009).  Food models and props were 

used to assist in querying for quantities by volume. In order to understand how respondents acquired 

their food, we then queried for the origin of each item listed on the 24-hour recall, and grouped 

answers into three categories: (i) conventional markets, including purchases from markets, 

supermarkets, grocers, corner-stores and restaurants; (ii) harvest, including food obtained from own-

production and wild harvest; and, (iii) social economy, including food obtained from barter, gifting, and 

direct purchase from other farmers. For some analyses, we further collapsed the first category as 

“market” food sources and the second two categories as “non-market” food sources. We then 

calculated the percentage of total calories obtained from each food acquisition strategy, using USDA 

and Ecuadorian nutrient databases to determine caloric contribution of each item (USDA 2019; 

Ramírez-Luzuriaga et al. 2014).   

 

To assess dietary nutrient adequacy, we used three measures of dietary diversity as a proxy (Ruel 

2003). First, we applied a Dietary Diversity Score (DDS) using the ten food group protocol established 

by the Minimum Dietary Diversity for Women (MDD-W) score31 (FAO and FHI 360 2016). MDD-W 

establishes a dichotomous cut-off of 5 food groups indicating probable nutrient adequacy in 

populations of women of reproductive age. While not all women in our sample were of reproductive 

age, we employed this cut-off as an approximation of adequacy to facilitate comparison between the 

agroecological and reference farmer groups (our second measure). Finally, we calculated a Food 

Variety Score (FVS) by counting the unique ingredients consumed by each respondent (Hatløy, 

Torheim, and Oshaug 1998). While FVS is somewhat less effective in predicting micronutrient adequacy 

than DDS (Ruel 2003; Hatløy, Torheim, and Oshaug 1998), it can provide further insight on dietary 

complexity, which is key to the consumption of beneficial secondary metabolites (Egert and Rimbach 

2011). FVS is also relevant to discussions on correlates of overweight and obesity (Saibul et al. 2009; 

Lee et al. 2010; McCrory et al. 1999). 

 

To evaluate dietary moderation, we assessed processed foods in the diet following an Ecuadorian 

adaptation (Freire et al. 2017) of the NOVA food classification system (Monteiro et al. 2018). We chose 

 
31 The ten food groups are as follows: grains, white roots and tubers and plantains; legumes; nuts and seeds; 
dairy; eggs; meat; dark green leafy vegetables; other vitamin-A rich fruits and vegetables; other vegetables; 
other fruits.  
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this classification system because its attention to food processing has successfully predicted overweight 

and diet-related chronic diseases in Latin American contexts (PAHO 2015). NOVA assesses caloric share 

obtained from four food categories: (i) unprocessed or minimally processed foods, (ii) processed 

culinary ingredients, such as oils and sugar, (iii) processed foods and (iv) ultra-processed foods 

(Monteiro et al. 2018). We also explored use of the Healthy Eating Index-2015, which assesses dietary 

quality according to both nutrient adequacy and moderation (Krebs-Smith et al. 2018). However, we 

ultimately rejected this index because it is based on American dietary guidelines and, to our 

knowledge, no adaptations have been validated for rural Andean populations.  

 

To assess past and current health status, we used a portable stadiometer and scale to measure height 

and weight, which allowed us to assess stunting, defined as short adult stature (<145 cm), as well as 

Body Mass Index (kg / m-squared). To reduce participant burden, these measurements were optional32. 

We also assessed self-reported diagnosis of diet-related chronic diseases (diabetes, heart disease, 

hypertension, high cholesterol, cancer). Farmers who expressed that they had never visited a medical 

professional were not excluded from this analysis. 

  

2.4 Community consultation through focus group discussions 

 

Eight activity-based focus group discussions (FGDs) (Colucci 2007) were conducted to consult with the 

eight agroecological associations whose members had participated in the survey. To recruit 

participants, association leaders explained the purpose of the voluntary FGDs to association members. 

FGDs were open to all association members, including men as well as women who were not recruited 

for the survey, in order to promote a diversity of opinions and inclusivity. In total, 128 individuals 

participated (mean: 16), of which 19% were men. Supplementary Table 3 shows participation by 

association and gender. Because FGDs were conducted in each association's usual meeting space and 

were convened to follow their usual meeting time or market schedule, most association members 

participated.  

 

 
32 We also measured waist circumference, but this data was eventually rejected from analysis because field 
protocols did not account for the use of traditional corsets among some Indigenous women.  
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FGDs began with a paired ranking exercise (Colucci 2007), presented as a voting activity, in which 

farmers were asked questions comparing agroecological and reference farmers on various dietary and 

production characteristics before revealing any study results (see first column, Table 4). Reference 

farmers were referred to as “your farming neighbors who are not in an agroecology association.” 

Farmers also voted on whether they believed their diet had changed in any way since joining the 

association. In accordance with our mixed methods design, these questions were determined according 

to key points of interest arising from our previous exploratory work (Deaconu, Mercille, and Batal 

2019) and from bivariate analysis of survey results. Farmers cast individual votes in ballot boxes for 

each question. Because not all farmers were comfortable with reading, the question-prompt on each 

ballot box was supported with visual depictions, and each ballot question was explained prior to voting. 

Colored slips of paper were used to represent different answer choices. After voting, discussion went 

question-by-question following the format: (i) reveal of results from voting activity and discussion on 

why participants voted as they did; (ii) reveal of preliminary results from cross-sectional survey and 

comparison to voting activity results; (iii) discussion on agreement or disagreement between FGD 

perceptions and survey results. FGDs culminated with open discussion on farmers’ questions or 

comments regarding the research. FGDs were facilitated in Spanish by the first author, with the help of 

the association leader, who provided Kichwa translation if necessary. FGDs lasted 1.5 - 2 hours. Each 

association was paid to cater refreshments for their FGD session, with the earned income dedicated to 

the association's communal fund. The association leader received $50 USD as compensation.  

 

FGD results from the voting activity were counted and assessed using descriptive statistics. Discussion 

notes were taken by the first author (hand-written), then typed up and elaborated upon immediately 

following the discussion. Notes were then manually coded and assessed through an iterative qualitative 

thematic approach, using both directed and inductive categorization approaches (Hsieh and Shannon 

2005). We began with a directed approach to categorize discussion contributions based on their 

relevance to the nine prompts from the voting activity (first column, Table 4). Once notes were 

organized into these nine directed categories, we used an inductive approach to identify themes that 

emerged within each category. All themes were noted, even if they were only expressed by one or a 

few participants. Themes that were reiterated extensively within and across the eight FGDs were 

highlighted for their importance. Finally, the identified themes were compared with the agriculture-

nutrition pathways framework proposed by Herforth and Harris (2014) to explore implications of the 
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FGD data for plausible pathways between agroecology association participation and nutritional 

outcomes. 

 

2.5 Statistical approach 

 

All statistical analyses were conducted using SAS software, version 9.4 (Copyright © 2002-2012 SAS 

Institute Inc.). We first used bivariate analyses to compare survey results on the two farmer samples, as 

well as to explore associations between study variables and dietary outcomes. We then conducted 

path analysis to assess both direct effects and indirect effects of agroecology and other relevant 

covariates on dietary outcomes, as well as to explore plausible causal pathways. While numerous 

factors are likely to act on these pathways, we were parsimonious in our selection of which variables to 

include in order to respect the limits of our sample size. Drawing on our mixed methods design, we 

used three criteria to select variables for inclusion and to establish plausible path directionality in the 

hypothesized models: (i) theoretical plausibility based on existing literature, (ii) association (p < 0.10) 

with both agroecology participation and dietary outcomes in bivariate analyses, and (iii) supporting 

qualitative evidence from focus group discussions. Based on these criteria, we selected the following 

outcome variables: Dietary Diversity Score, Food Variety Score, caloric contribution to unprocessed or 

minimally processed foods (group 1 of the NOVA classification) and caloric contribution to processed 

culinary ingredients (group 2 of the NOVA classification). Covariates retained for path analysis included 

land amount in production, production diversity and non-market food consumption (bivariate 

associations are provided in Supplementary Tables 4 and 5). While some socioeconomic variables, 

namely education, showed associations with dietary variables, they were not included in the path 

analysis because they were not also associated with agroecology participation. Because FGDs produced 

evidence to suggest that agroecology participation impacts the amount of land that farmers dedicate to 

production, this variable is included downstream from agroecology participation, rather than as an 

exogenous covariate. Preliminary models were used to assess pathways between agroecology 

participation, land amount in production, production diversity, and food acquisition. The supported 

pathways were then applied in partial models for each dietary quality variable, and robust results were 

combined into a final model. This multi-step approach was used to conserve path analysis parameters. 

Bentler and Chou (1987) recommend having at least 5, but ideally 10 or more, observations per path 

analysis parameter. According to this recommendation, our sample size of 90 observations is sufficient, 
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though not ideal, for accommodating the 13 parameters (i.e. variances, regression coefficients and 

covariances) produced by our path models. In order to test the strength of our models (i.e. minimize 

the probability of Type I and Type II errors), we assessed both Bentler’s Comparative Fit Index (CFI; 

robust models > 0.95) and the Root Mean Square Error of Approximation (RMSEA; robust models < 

0.06), as recommended by Hu and Bentler (1999). Path analysis was conducted using the SAS software 

"calis" procedure. 

 

2.6 Ethics and consent 

 

The study protocol was approved by the Health Research Ethical Committee of the Université de 

Montréal in Canada, certificate number 17-053-CERES-P, and by the Institutional Review Board of the 

Universidad San Francisco de Quito in Ecuador, certificate number 2016-118E. All participants gave 

informed verbal consent.  

 

3. Results  
 

3.1 Sociodemographic, land and production measures 

 

Table 1 shows that agroecological farmers and reference neighbors were largely similar on 

sociodemographic characteristics, with no differences detected in market distance, income measures, 

education or household demographics. However, we identified differences in land and production 

variables. Agroecological farmers tended to utilize more land for production purposes, although still 

primarily under 3 hectares. Mean production diversity among agroecological farmers was 45 products, 

compared to 28 products among reference farmers. Importantly, this measure includes crops grown or 

livestock raised in very small quantities (e.g. one blackberry bush, one pig). Supplementary Table 2 

shows the prevalence of each crop grown and livestock species raised, stratified by farmer group. Our 

sample size was too small to reliably detect whether there exists a difference in access to irrigation 

(power = 0.14).
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Table 1: Sample description and comparison of agroecological and reference farmers on sociodemographic, land and production variables 

      Population description of pooled 
sample (n=90) 

  Comparison by farmer category 

        Agroecological (n=60)   Reference (n=30)   

p-value       
mean [SD] 
or %   median (IQR)   

mean [SD] 
or %   median (IQR)   

mean [SD] 
or %   median (IQR)   

Sociodemographics                           

  Age (years) 45 [13]   45 (37 - 52)   46 [13]   44.5 (37.5 - 53)   42 [13]   43.5 (34 - 49)   0.252 

  Household size 5.3 [2.6]   5 (4 - 6)   5.6 [2.7]   5 (4 - 6.5)   4.8 [2.3]   4 (3 - 6)   0.173 

  Monthly income per capita (USD) 91 [90]   67 (37 - 109)   87 [81]   61 (37 - 110)   100 [105]   84.5 (40 - 109)   0.660 

  Poverty by income                         0.560 

    No poverty 42%       38%       50%         

    Poverty 24%       27%       20%         

    Extreme poverty 33%       35%       30%         

  
Household member receives the 
Human Development Bonus 42%       43%       40%       0.763 

  
Livelihood sources present in 
household                           

    
Occasional or regular agricultural 
daily wage labor 27%       27%       27%       1.000 

    
Agricultural sales (excluding 
agroecological markets) 39%       37%       43%       0.541 

    Other livelihood sources 72%       70%       77%       0.506 

  Time to market (minutes) 47 [36]   40 (30 - 60)   49 [35]   37.5 (30 - 60)   43 [38]   43 (20 - 50)   0.492 

  
Education completed by interviewee 
(% of sample)                         0.424 

    None or partial primary 44%       39%       53%         

    Primary or partial secondary 38%       43%       30%         

    Secondary or postsecondary 18%       18%       17%         

Land and production                           

  
Access to irrigation (% of sample with 
access) 43%       47%       37%       0.367 

  
Land size in agricultural use (% of 
sample)                         0.027 

    <1 hectare 56%       45%       77%         

    1 - 3 hectares 33%       42%       17%         

    3 - 5 hectares 9%       12%       3%         
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    >5 hectares 2%       2%       3%         

  Production diversity (products) 39 [17]   42 (27 - 51)   45 [15]   
45.5 (36.5 - 
54.5)   28 [14]   25 (17 - 41)   0.000 

  Intra-species production diversity                           

    Maize 4.8 [3.3]   4 (3 - 6)   5.5 [3.5]   5 (4 - 7)   3.3 [1.9]   3 (1 - 5)   0.002 

    Beans 6.8 [5.4]   5 (3 - 10)   7.9 [5.6]   6 (3 - 12)   4.5 [3.9]   3 (2 - 6)   0.007 

    Potatoes 3.4 [2.2]   3 (2 - 4)   3.8 [2.5]   3 (2 - 5)   2.4 [1.0]   2 (2 - 3)   0.022 

For categorical variables, prevalence is shown as percentages. For continuous variables, both sample means [standard deviation] and median (interquartile range) are 
shown to describe variable distributions. P-values are for the difference between agroecological and reference farmers, which are compared using the chi-square test, 
student T-test or the U-test according to variable type and distribution. We applied the Satterthwaitte approximation to determine p-values when unequal variances were 
a concern. For intra-species diversity, only farmers who produce the products in question are considered, giving an agroecological sample size of 56 for each of the three 
products, and a reference sample size of 27, 26 and 27 for corn, beans and potatoes, respectively. 
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3.2 Food acquisition, dietary quality and health measures 

 

As seen in Table 2, performance differed on food acquisition practices, several measures of dietary 

quality and health status between agroecological and reference farmers. Agroecological farmers spent 

less money on food purchases and obtained a greater proportion of their caloric intake from their own 

harvest and the social economy than did their reference neighbors. In turn, reference farmers obtained 

more of their caloric intake from conventional markets. Agroecological farmers out-performed 

reference farmers on all three measures of nutrient adequacy. On the day of the 24-hour recall, they 

reported consuming one additional food group on the ten food group Dietary Diversity Score, resulting 

in a probable nutrient adequacy (according to the dichotomous cut-off of the Dietary Diversity Score) 

of 85% among agroecological farmers, compared to 57% among reference farmers. Similarly, the Food 

Variety Score showed that agroecological farmers consumed three additional foods on the 24-hour 

recall. The two farmer groups also differed according to type and level of food processing in their diets, 

expressed by the NOVA food classification system. Agroecological farmers tended to consume a greater 

proportion of their caloric intake from foods that are unprocessed or minimally processed (NOVA 1) 

and they consumed a smaller proportion from processed culinary ingredients (NOVA 2). Agroecological 

and reference farmers shared similar histories of childhood stunting and Body Mass Indexes. However, 

agroecological farmers reported higher diagnosis of diet-related chronic disease (52% versus 33%, 

p=0.100). Our sample size for this variable provided a power of 0.40, which is insufficient to confidently 

determine whether there is a difference between the two groups.  
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Table 2: Sample description and comparison of agroecological and reference farmers on food acquisition practices, dietary quality and health status 
variables 

      Population description of 
pooled sample (n=90) 

  Comparison by farmer category 

        Agroecological (n=60)   Reference (n=30)     

      

mean 
[SD] or % 

  median (IQR)   mean 
[SD] or % 

  median (IQR)   mean 
[SD] or % 

  median (IQR) 

  

p-value 

Monthly food expenditure per capita (USD) 18 [18]   11 (7 - 20)   15 [16]   10 (6 - 20)   23 [21]   16 (8 - 30)   0.039 

Food acquisition: proportion of calories 
acquired from diverse sources 

                          

  Conventional markets (%) 52 [27]   53 (32 - 70)   44 [23]   43 (27 - 59)   69 [25]   66 (55 - 93)   0.000 

  Harvest (%) 27 [24]   21 (6.5 - 48)   32 [24]   26 (10 - 56)   17 [19]   10 (0 - 33)   0.005 

  Social economy (%) 20 [24]   12 (0 - 31)   23 [24]   17 (6 - 34)   13 [23]   0 (0 - 16)   0.002 

Dietary quality                           

  Nutrient adequacy                           

    Dietary Diversity Score (0–10 food 
groups) 

5.6 [1.5]   5.5 (5 - 7)   5.9 [1.4]   6 (5 - 7)   4.8 [1.5]   5 (4 - 6)   0.001 

    Probable Nutrient Adequacy 76%       85%       57%       0.003 

    Food Variety Score (total food items) 19 [5]   18 (16 - 23)   20 [5]   20 (17 - 24)   17 [5]   16.5 (13 - 19)   0.004 

  Dietary moderation                           

    NOVA 1 - unprocessed or minimally 
processed foods (%) 

75 [14]   78 (69 - 85)   77 [12]   80 (70 - 86)   71 [17]   73 (61 - 82)   0.040 

    NOVA 2 - processed culinary 
ingredients (%) 

13 [9]   11 (7 - 18)   12 [7]   10 (7 - 16)   16 [10]   15 (9 - 23)   0.028 

    NOVA 3 - processed foods (%) 9 [10]   7 (0 - 15)   9 [9]   8 (0 - 15)   10 [14]   5 (0 - 13)   0.356 

    NOVA 4 - ultra-processed foods (%) 2 [5]   0 (0 -3)   2 [3]   0 (0 - 3)   3 [7]   0 (0 - 2)   0.661 

Health status                           

  Stunting history (adult height <145 cm) 32%       29%       37%       0.473 

  Body Mass Index (kg/m-squared) 28.3 [4.0]   28.1 (25.3 - 
30.8) 

  28.7 [4.3]   28.1 (25.4 - 
31.6) 

  27.6 [3.5]   27.9 (25.2 - 29.8)   0.255 

  Self-reported presence of diet-related 
noncommunicable disease (% of sample 
with at least one disease) 

46%       52%       33%       0.100 
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For categorical variables, prevalence is shown as percentages. For continuous variables, both sample means [standard deviation] and median (interquartile range) are shown 
to describe variable distributions. P-values are for the difference between agroecological and reference farmers, which are compared using the chi-square test, student T-
test, or U-test according to variable type and distribution. We applied the Satterthwaitte approximation to determine p-values when unequal variances were a concern. 
Probable Nutrient Adequacy is the percentage of the population achieving a Dietary Diversity Score of 5 or higher. Indicators of dietary moderation describe the proportion 
of caloric intake obtained from each of four food processing groups established by the NOVA classification system. Sample size for stunting history and BMI is 56 and 30 for 
agroecological and conventional farmers, respectively. 
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Table 3 shows the consumption prevalence of the ten food groups assessed in the Dietary Diversity 

Score. Agroecological farmers were more likely to consume foods from the "dairy" and "other fruits" 

group, and possibly more likely to consume foods from the "pulses", "green leafy vegetables" and 

"other vegetables" groups. 

 

Table 3: Consumption prevalence of dietary diversity food groups by agroecological and reference farmers 

 Consumption prevalence Comparison of farmer categories 

Food group Agroecological Reference Odds ratio 95% CI P-value 

Grains, white roots and tubers, plantains 100% 100% - - - 

Pulses 68% 53% 1.888 0.768 - 4.645 0.1664 

Nuts and seeds 10% 7% 1.556 0.295 - 8.215 0.6028 

Dairy 48% 17% 4.677 1.580 - 13.849 0.0053 

Meat 60% 50% 1.5 0.621 - 3.626 0.3679 

Eggs 28% 27% 1.087 0.406 - 2.911 0.8679 

Green leafy vegetables 27% 13% 2.364 0.713 - 7.833 0.1594 

Other vitamin A-rich fruits and vegetables 73% 67% 1.375 0.531 - 3.557 0.5114 

Other vegetables 95% 87% 2.923 0.610 - 14.011 0.1797 

Other fruits 83% 63% 2.895 1.058 - 7.917 0.0384 

Odds ratio not computed for the Grains food group because all observations have the same response. 

 

3.3 Relationships between study variables 

 

Relationships between dietary variables and other study variables are shown in Supplementary Table 4 

(correlations between continuous variables) and Supplementary Table 5 (associations between 

categorical variables). We detected multiple, strong correlations among dietary quality variables; 

however, we found no correlation between dietary quality variables and Body Mass Index. 

Sociodemographic variables correlated to several dietary quality variables, but most correlations were 

small. The largest was between education completed and Food Variety Score (R=0.36, p<0.01).  

 

3.4 Triangulation with agroecological farmers 
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Table 4 shows that agroecological farmers' perceived multiple differences between themselves and 

reference farmers, as elicited through the voting activity that commenced focus group discussions. 

Although they cast their votes prior to receiving information on survey results, their perceptions of 

differences and similarities generally mirrored those obtained in our quantitative measurements 

(Tables 1 and 2). For example, they predominantly perceived themselves to utilize more land for 

production, to have more diverse diets, to have greater production diversity and to spend less money 

on food, all of which were differences that were also detected through quantitative assessment. Also 

similar to survey results, a small majority perceived that overweight and obesity are equal among the 

two groups, and there was no consensus on prevalence of chronic disease. Additionally, 78% reported 

that their diet has changed in some way since joining the agroecological association.  

 

Table 4. Agroecological farmer focus group discussion anonymous votes on key discussion questions, prior to result sharing 

Discussion question 

   Answer choices 

 n  

Agroecological 

farmers do  

Reference 

neighbors do  

Equal / 

Unsure 

Who uses more land for agriculture and livestock?  112  56%  18%  26% 

Who has a more diverse diet?  93  76%  12%  12% 

Who produces more diversity on their farm?  123  76%  11%  13% 

Who has more overweight or obesity?  106  16%  32%  52% 

Who spends more money to buy food?  94  14%  67%  19% 

Who eats more carbohydrates?  121  27%  33%  40% 

Who eats more sugar or brown sugar?  111  31%  34%  35% 

Who has more food-related illnesses, such as high blood 

pressure, high cholesterol, diabetes, heart disease or cancer?  121  25%  44%  31% 

    Yes  No  Unsure 

My diet has changed since I am part of the agroecological 

association  126  78%  10%  13% 

Aggregate responses from eight focus group discussion sessions involving a total of 128 participants. Questions have different 

response numbers due to activity time limits and the self-directed nature of the activity. Reference farmers were described to 

agroecological farmers as "your farming neighbors who are not in an agroecology association." 
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3.5 Community consultation on pathways between agroecology and nutrition 

 

Community consultation through focus group discussions (FGDs) with eight agroecological associations 

generated insights into participants' perceptions of the pathways between agroecology and nutrition. 

Key themes that emerged are shown in Table 5, and example quotations supporting each theme are 

provided in Supplementary Table 6.  

 

Table 5: Key themes emerging from focus group discussions and implications for pathways between agroecology and nutrition 

Discussion prompt  Key themes 

 

Agroecology-nutrition pathway 

implications 

Who uses more land for agriculture and 

livestock? 

 Agroecological farmers do not own more land, but 

make better use of their land  

Agroecology participation impacts land 

area in production 

 Agroecological farmers rent or borrow additional 

land for use   

 Agroecological farmers own less land   

 Non-agroecological farmers use less land   

Who has a more diverse diet?  Agroecological farmers have more dietary diversity 

because they barter in the agroecological market   Social capital impacts dietary diversity 

 Agroecological farmers have more dietary diversity 

because they consume from the diversity of their 

own production  

Production diversity impacts dietary 

diversity 

 Agroecological farmers have a more varied diet 

because they cook at home   

Who produces more diversity on their 

farm? 

 Agroecological farmers have more production 

diversity because agroecological associations 

promote seed exchange and teach about production 

diversity 

 

Agroecology participation impacts 

production diversity 

 
  

 Increased production diversity is the result of external 

assistance that promotes agroecology   

 Non-agroecological farmers have equal amounts of 

diversity   

Who has more overweight or obesity?  Overweight levels are the same due to similar 

excesses  N/A 

 Overweight levels are the same, despite different 

diets   
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 Agroecological farmers are more overweight because 

their food is tastier   

 Agroecological farmers are less overweight because 

they purchase fewer foods and are more aware of 

healthy eating habits   

 Agroecology leads to weight loss   

Who spends more money to buy food?  By increasing production quantity and diversity, 

agroecological farmers reduce food expenditures  

Increased production diversity may reduce 

income spent on food 

 Food expenditures depend on access to land for 

production   

 Buying from supermarkets is perceived negatively   

Who eats more carbohydrates?  Non-agroecological farmers consume more 

carbohydrates because of lack of production diversity  No clear linkage 

 Agroecological farmers consume more carbohydrates 

because they produce them   

Who eats more sugar, brown sugar or raw 

cane sugar? 

 Consumption of sugar and salt has decreased with 

increased awareness  No clear linkage 

 Non-agroecological farmers consume more sugar due 

to lack of awareness   

 Perception that raw cane sugar does not count as 

sugar   

Who has more food-related illnesses, such 

as high blood pressure, high cholesterol, 

diabetes, heart disease or cancer? 

 Farmers join the agroecological association to 

mitigate disease  Disease impacts agroecology participation 

 Agroecological farmers have more disease because 

they have less time to eat healthy  Agroecology participation impacts disease 

 Agroecological farmers have less disease because 

they do not use pesticides   

 Disease levels are the same, because agroecology is 

still new   

My diet has changed since I am part of the 

agroecological association 

 Agroecology has increased awareness to improve 

food practices by increasing diversity, reducing 

processed foods, and eating more fruits and 

vegetables.  

Agroecological association generates 

social capital that impacts knowledge 

around food and impacts dietary practices 

 Relationships formed in agroecological market 

introduce farmers to new foods   

 Agroecology promotes producing more for own 

consumption, leading to dietary change  

Agroecology participation impacts 

consumption of own production 
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 Diet has not changed, because always had healthy 

eating traditions   

 The struggle for healthy foods creates community 

around healthy lifestyles   

 Diet has not changed, even with increased awareness 

of healthy diets   

Key themes emerged from eight focus group discussions with a total of 128 farmers participating in agroecological associations. Themes that 

appeared to have strongest agreement are in bold, and implications for agroecology-nutrition pathways are based on these themes. 

 

Discussion participants emphasized the importance of their agroecology association in enabling 

agricultural diversity, consumption of own-production and participation in the social economy, all of 

which they saw as key to providing access to a diverse diet. One farmer explained that "In my family, 

there are two types of diversity. Bartering is interesting for increasing both diversity on the farm and 

diversity in our food. We diversify our food through our connection with the agroecological 

association." In another FGD, a farmer described her experience: "Before, all I had was one type of 

potato, one type of corn. But now I have many varieties. Thanks to the agroecological association, I 

learned to grow this way. Before, all I had was five different products. Now, after four years of being in 

the agroecology association, I have something like 45 products." 

 

When presented with survey results showing that agroecological farmers utilize more land in 

production than do reference farmers, FGD participants clarified that this is not a result of greater 

ownership of land. They instead explained that this is a reflection of the value they place on agriculture 

as a livelihood strategy, leading them to expand by renting land or putting marginal lands into 

agricultural use. One farmer summarized that "Agroecological farmers own the same amount of land in 

the papers, we do not own more. But we use more land to produce because we rent it from others, or 

we use more of the land that we own for production."  

 

Community consultation provided opportunity to further explore the quantitative result that 

overweight is similar between the two groups. Some farmers contend that they have lost weight or 

otherwise improved their health since joining agroecology, such as one who explains: "Our ancestors 

ate well. But now we are eating modern foods. Sodas, noodles. We acquired many diseases. Personally, 

I gained weight, I have diabetes, my eyesight is bad. And all of this happened because of a poor diet. 
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But now I have recovered quite a lot. I'm much better. I've improved my dietary habits ever since 

joining the process of the agroecological market." Others perceive that the difference between 

themselves and reference farmers is not in their weight, but in the causes of overweight. As one farmer 

explains, "Conventional farmers are overweight because they eat more fats and sugars and junk food, 

but agroecological farmers are overweight because we eat more quantity - healthier foods, but in 

bigger quantities." Or, as another farmer contends, "We have fresh products, which makes them more 

flavorful. When you cook tastier, you eat more." 

 

Agroecological farmers did not perceive that they had higher prevalence of chronic disease (Table 4), 

even though survey results on this variable (Table 2) suggest that they might (p=0.100). Farmers 

offered multiple explanations to reconcile these findings. One woman reported, "I joined agroecology 

because of my health situation, and I know of others who did the same." In other FGDs, similar 

explanations were offered to suggest that chronic disease prevalence may be higher among 

agroecological farmers because some farmers specifically turned to agroecology as a means to mitigate 

existing health conditions. Farmers participating in FGDs also express that a strong devotion to caring 

for health is present within their association. One farmer's statement resonates with her group when 

she states that "Here in this group, we are in this fight together, to live better, to live more healthily."  

 

3.6 Path analysis on agriculture-nutrition linkages 

 

Relationships between variables that were identified from survey results (Supplementary Table 4 and 

Supplementary Table 5) and from focus group discussions (Table 5) supported our choice of variables 

to include in path analysis. Preliminary analysis of non-dietary quality variables (Supplementary Table 

7) established the path order for agroecology participation, land amount in production, production 

diversity and non-market food consumption. Notably, our data did not produce strong evidence to 

suggest that production diversity is upstream from non-market food consumption, even when only 

assessing its effects on consumption from own harvest (standardized path estimate = 0.14, p = 0.18). 

Table 6 shows that the resulting analyses produced robust models, as determined by the strength of 

the fit statistics (RMSEA and CFI), to support probable paths connecting agroecology participation to 

Dietary Diversity Score, Food Variety Score and dietary share from NOVA group 2, but not to NOVA 

group 1.  
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Table 6: Path estimates between agroecology and dietary outcomes 

Pathway  
Path estimate 
[SE]  

Standardized path 
estimate [SE]  p-value 

Effects on Dietary Diversity Score        

 Agroecology participation  0.85 [0.40]  0.26 [0.12]  0.029 

 Production Diversity  0.02 [0.01]  0.19 [0.11]  0.094 

 Non-market food consumption  0.00 [0.01]  -0.04 [0.12]  0.732 

 Land amount in production  -0.05 [0.22]  -0.02 [0.10]  0.833 

 R-square   0.14     

Effects on Food Variety Score        

 Agroecology participation  1.2 [1.4]  0.11 [0.12]  0.385 

 Production Diversity  0.09 [0.04]  0.28 [0.11]  0.010 

 Non-market food consumption  0.03 [0.02]  0.15 [0.11]  0.194 

 Land amount in production  -0.25 [0.76]  -0.03 [0.10]  0.746 

 R-square   0.17     

Effects on NOVA 1 (dietary share from unprocessed and minimally 
processed foods)     

 Agroecology participation  3.47 [3.71]  0.12 [0.13]  0.348 

 Production Diversity  0.08 [0.10]  0.10 [0.12]  0.385 

 Non-market food consumption  0.06 [0.06]  0.12 [0.12]  0.320 

 Land amount in production  -0.54 [2.02]  -0.03 [0.11]  0.789 

 R-square   0.07     

Effects on NOVA 2 (dietary share from processed culinary ingredients)     

 Agroecology participation  -1.42 [2.24]  -0.08 [0.12]  0.526 

 Production Diversity  -0.07 [0.06]  -0.13 [0.11]  0.260 

 Non-market food consumption  -0.09 [0.04]  -0.27 [0.11]  0.015 

 Land amount in production  0.53 [1.22]  0.05 [0.11]  0.666 

 R-square   0.13     

Effects on Production Diversity        

 Agroecology participation  17.43 [3.20]  0.50 [0.08]  0.000 

 R-square   0.25     

Effects on Non-market food consumption       

 Agroecology participation  20.95 [5.25]  0.37 [0.09]  0.000 

 Land amount in production  10.52 [3.32]  0.29 [0.09]  0.001 



 

186 

 R-square   0.27     

Effects on Land amount in production       

 Agroecology participation  0.367 [0.16]  0.23 [0.10]  0.021 

 R-square   0.05     

Four path analysis models were used to assess agroecology's direct and indirect effects on each dietary 
variable (Dietary Diversity Score, Food Variety Score, NOVA 1 and NOVA 2) as mediated by production 
diversity, non-market food consumption and land amount in production. All models produced robust fit 
statistics (root mean square error approximation = 0.000, adjusted goodness of fit > 0.9). Agroecology 
participation is a dichotomous dummy variable (0 = reference, 1 = agroecological), production diversity is a 
continuous variable representing the number of species on the farm, non-market food consumption is a 
percentage of total caloric intake (expressed as 0 to 100), and land amount in production is an ordinal 
variable (1 = <1 hectare, 2 = 1-3 hectares, 3 = 3-5 hectares, 4 = >5 hectares). Path estimate coefficients and 
standardized path estimate coefficients are shown with standard error [SE] in brackets. 

 

Figure 2 depicts the combined model of probable pathways detected between agroecology and dietary 

outcomes. Similar to the perceptions of farmers expressed in FGDs, path analysis produced a path 

running from agroecological farming to higher production diversity and finally to both higher individual 

Dietary Diversity Score and Food Variety Score. Unlike farmers' perceptions, non-market food 

consumption (from own harvest and from the social economy) did not produce a pathway to either 

Dietary Diversity Score or Food Variety Score. Instead, it produced a negative effect on dietary share 

from processed culinary ingredients (NOVA group 2). Agroecological participation also had a direct (i.e. 

not passing through other variables) positive effect on Dietary Diversity Score, which may be indicative 

of other factors that we were not able to assess quantitatively. For example, focus group discussions 

point to social capital created in agroecological associations, but we did not include this in path analysis 

because we did not have an appropriate quantitative variable. 

 

Figure 2: Diagram of combined pathways between agroecology and dietary outcomes 
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Figure shows standardized path estimates for variables acting directly or indirectly on dietary outcomes. Dotted lines, 

dashed lines and solid lines indicate significance levels at 10%, 5% and 1% respectively.  

 

4. Discussion 
 

4.1 Agroecology and dietary health 

 

In Ecuador's highland Imbabura province, it appears that agroecology is not only a farmers' movement 

promoting environmentally sustainable production (Francis et al. 2003; FAO 2018; HLPE 2019), but 

participating in agroecological alterative food networks may also be a path for smallholder farmers 

living in marginalized communities to achieve healthier nutritional outcomes. In a comparison of 

farmers who participated in agroecological associations ("agroecological farmers") and their neighbors 

("reference farmers") who were not involved with agroecology, we found that agroecological farmers 

performed better on multiple dietary quality measures. Not only did they outperform reference 

farmers on all measures of nutrient adequacy (i.e. meeting key nutrient needs), but they also did so on 

two measures of dietary moderation (i.e. avoiding harmful nutrient excesses).  

 

4.1.1 Dietary nutrient adequacy 

 

With respect to dietary nutrient adequacy, the consistently stronger performance of agroecological 

farmers across multiple dietary diversity measures indicates a greater likelihood of meeting critical 

nutrient needs (Ruel 2003) and of consuming beneficial secondary metabolites. These outcomes are 
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pertinent considering that dietary intake of iron, vitamin A and zinc is reported to be insufficient in 

83%, 77%, and 42% of Ecuador's population respectively, and nutrient deficiencies are even higher in 

many rural Indigenous communities such as those of our study region (Freire, Ramírez, and Belmont 

2015). Moreover, inadequate nutrient intake is implicated in Imbabura province's stunting rate of 35% 

among children under 5 years old (Freire, Ramírez, and Belmont 2015). In this region, food is 

customarily distributed equitably across the family (Berti, Leonard, and Berti 1997; Oyarzun et al. 

2013), making it is plausible that men and children in the households of agroecological women would 

also have diets that more adequately meet their nutrient needs.  

 

4.1.2 Dietary moderation 

 

Unlike results found in Guatemala (Lee et al. 2010) and among Indigenous Malaysians (Saibul et al. 

2009), we did not find dietary diversity to be associated with higher Body Mass Index, suggesting that 

our study population's  dietary patterns that curtail nutrient deficiencies are likely not contributing to 

overweight and obesity. Our comparison of agroecological and reference farmers on level of food 

processing in their diets (NOVA classification) found that agroecological farmers had healthier patterns 

with respect to dietary moderation. Specifically, they consumed more of their dietary share from 

unprocessed and minimally processed foods (such as fruits, vegetables and grains), and less of their 

dietary share from processed culinary ingredients (such as sugars and oils). This eating pattern of fewer 

processed foods has been described to promote healthier weight and reduce risk of diet-related 

chronic diseases (WHO 2018).  

 

Even so, we found that both agroecological and reference farmers had an equally high prevalence of 

overweight and obesity of 80%, which is comparable to nationally representative data for women in 

the age group that is most represented in our sample33 (Freire, Ramírez, and Belmont 2015). Although 

agroecological farmers in focus group discussions were unsurprised by this finding, some saw it as a 

failure of their efforts to instigate sufficient dietary change regarding moderation of excesses. Their 

assessment is likely too harsh, given the body of evidence suggesting that overweight is more than a 

 
33 Women in our study population had a median age of 45 (IQR 37 - 52). Nationally, women aged 40 to 49 have a 
77.2% prevalence of overweight and obesity (Freire, Ramírez, and Belmont 2015). 
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reflection of current diet, but also a complex problem related to diet in the life course, socio-biological 

responses to stress, childhood malnutrition, and epigenetic as well as intergenerational factors (Davis, 

Stange, and Horwitz 2012; Black et al. 2013; Gluckman and Hanson 2008). It is therefore unsurprising 

that advances in dietary moderation are not directly reflected in body weight. 

 

We were, however, initially surprised to find that agroecological farmers were slightly more likely to 

self-report that they were diagnosed with a diet-related chronic disease. Yet in focus groups, most 

farmers contested this finding. The minority that did agree with it explained that the added workload 

of agroecological farming and selling at agroecological markets undermined their efforts toward a 

healthy lifestyle. This explanation is consistent with findings elsewhere that women's time and work 

load impact dietary quality (Malapit and Quisumbing 2015). On the other hand, multiple farmers 

reported that they had joined agroecology specifically with the hope of mitigating pre-existing 

conditions, potentially inflating the prevalence of chronic disease. Moreover, the focus on health and 

well-being in the discourse of agroecological associations could presumably unite farmers who are 

more likely to visit medical professionals and therefore discover latent chronic diseases. These findings 

point to a need for further exploration of social dynamics in agroecological associations that may 

differentially impact dietary knowledge generation, women's empowerment or decisions related to 

health care.  

 

4.2 Pathways to dietary differences 

 

A second objective of our study was to understand what pathways may link participation in 

agroecological associations to specific dietary outcomes. Our results suggest that agroecological 

farmers' higher production diversity and higher consumption of non-market foods are likely implicated 

on the pathway to healthier dietary quality, with the former associated with dietary adequacy, and the 

latter with dietary moderation. This finding is consistent with previously established pathways that 

highlight the importance of production diversity and consumption of own production in linking 

agricultural practices to nutritional outcomes (Herforth and Harris 2014; Jones 2017). Yet unlike this 

previous work, we did not detect income to play a role in food access. Instead, we found that 

agroecological farmers spent less money on food and achieved stronger nutritional outcomes, despite 

equivalent socioeconomic factors. Our results further indicate that social factors consolidated through 
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participation in agroecological associations might mediate interactions with nutritional health. Just as 

agroecology is defined by social dynamics that go beyond farming techniques (Wezel et al. 2009; HLPE 

2019), its pathways to nutrition may also transcend agricultural practices.  

 

4.2.1 Production diversity  

 

Agroecological farmers in our study had 61% higher production diversity than their counterparts, and 

production diversity was positively associated with both indicators of dietary diversity that we assessed 

in path analyses. As in previous work on relationships between production diversity and dietary 

diversity in highland Ecuador (Oyarzun et al. 2013; Melby et al. 2020) and in numerous other contexts 

(Jones 2017), the relationship detected was mild. Even so, agroecological farmers in focus group 

discussions consistently and emphatically related how diversity on their farms begets diversity in their 

meals. This disparity may signal a need to re-evaluate the way that the relationship between 

production diversity and dietary diversity is typically assessed. Our item-based production diversity 

score had a stronger relationship to the item-based Food Variety Score than to the group-based Dietary 

Diversity Score. Berti (2015) explains why this is to be expected34, and how the use of different 

measurements can affect our understanding of the relationship between production diversity and 

dietary diversity. However, we believe another measurement issue may be an inconsistency in 

temporal scale, wherein production diversity was assessed for the entire year while dietary diversity 

was assessed for a single day. Given that products harvested in a specific season are not usually 

available for year-round consumption, this might explain why farmers perceived production diversity to 

be more important than what we detected in path analysis.  

 

4.2.2 Consumption from non-market food sources 

 

 
34 Berti provides the useful example that growing rice, corn and barley would increase production diversity by 
three, but would only increase food group-based dietary diversity by one (i.e. cereals). Conversely, raising 
chickens increases production diversity by one, but contributes to two food groups in dietary diversity (i.e. meat 
and eggs) (Berti 2015). 
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Compared to their reference neighbors, we found agroecological farmers to consume nearly double 

the proportion of their caloric intake from non-market food sources, including foods from own harvest 

and social economy. This, in turn, was associated with healthier dietary moderation, but not to dietary 

adequacy. The latter may be because our food acquisition source measure was based on calories, but 

certain nutrient-rich foods that contribute to dietary diversity (e.g. leafy greens) make negligible caloric 

contributions, thus occulting possible relationships. Further analysis is necessary to understand the 

specific nutrient or food group contributions of distinct food sources. In focus group discussions, 

farmers contended that harvest and barter give them access to healthy foods, whereas markets 

enabled the purchase of unhealthy foods. Their observations coincide with global evidence that the 

transition from consuming foods acquired through traditional means toward consuming foods 

purchased in markets is implicated in overweight and diet-related chronic disease (Popkin 2014; PAHO 

2015).  

 

In assessing the pathway leading to non-market food consumption, we found that dedicating more 

land to production enabled higher consumption of foods from own harvest, mirroring previous findings 

in the Ecuadorian highlands (Oyarzun et al. 2013). Yet defying predominant agriculture-nutrition 

linkage frameworks (Herforth and Harris 2014), as well as the expectations expressed by farmers during 

community consultation, production diversity did not clearly mediate the caloric share of foods 

consumed from own harvest. Any potential relationship may also have been occulted by the calorie-

based nature of our food acquisition measurement, given that certain foods obtained from diverse 

production may make minimal caloric contributions. Another explanation may relate to the relatively 

high production diversity in the Ecuadorian highlands, shown by our data as well as by others (Oyarzun 

et al. 2013; Melby et al. 2020). It is possible that such a relationship is not evident because it is not 

linear; there may be diminishing returns to own consumption after a certain threshold of production 

diversity. 

 

4.2.3 Income and other socioeconomic factors 

 

In our study region, we did not find support to suggest that agroecology would impact diets through an 

income pathway. Although agroecological associations hold their own markets for the direct sale of 
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agroecological products, farmers did not perceive these markets to increase their incomes, and some 

even expressed that agroecology led them to make economic sacrifices. This was mirrored by our 

socioeconomic measurements, which found no difference between agroecological and reference 

farmers on income, education or other related variables. Across the two samples 57% lived in poverty 

or extreme poverty, and 44% did not complete a primary school education. Agroecological farmers had 

more nutrient-rich diets despite these socioeconomic circumstances, leading us to believe that such 

factors were not driving dietary differences. 

 

Although agroecology did not generate additional income for Imbabura’s farmers, it may alter the use 

of income. We found that agroecological farmers spent about 35% less money on food purchases than 

reference farmers, which they proudly explained to be because they acquire more foods from their 

own harvest and through barter. While higher food expenditures are usually expected to improve 

intake of nutrient-rich foods (Smith, El Obeid, and Jensen 2000; FAO, IFAD, and WFP 2015; Herforth 

and Harris 2014), agroecological farmers achieve stronger nutrient intake while spending less money.  

 

4.2.4 Social environment   

 

Our queries in community consultation with agroecological farmers focused on production, diet and 

health, with no questions asking about social dynamics. However, farmers consistently drove discussion 

in that direction, expressing that agroecological associations are spaces that strengthen shared values 

around production and food. Values that resonated fervently were the promotion of production 

diversity, participation in barter and consumption of own harvest. Farmers further recounted that their 

associations increased their knowledge around food and uniquely enabled exchange relationships for 

the barter of seed to increase production diversity as well as foods to increase dietary diversity. Some 

even spoke of agroecology as a communal space to "fight" for healthy lifestyles and exert cultural 

vitality. Such complex social dynamics have been previously observed among agroecological networks 

in Ecuador (Deaconu, Mercille, and Batal 2019; Sherwood et al. 2013) and elsewhere (Wezel et al. 

2009). Our findings specifically show how agroecology's social capital (i.e. interactions) translates to 

both human capital (i.e. knowledge) and material goods (i.e. seeds, food products) that can support 

healthy diets. Doing so, our results support previous assertions that agroecological social capital has 
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the potential to incubate fertile spaces for the co-creation of knowledge with potential to impact 

nutritional health (HLPE 2019; Deaconu, Mercille, and Batal 2019). Nutrition knowledge in particular 

has been recognized as fundamental for agriculture initiatives to achieve improvements in nutrient 

intake (Berti, Krasevec, and FitzGerald 2004), but making meaningful and lasting contributions to 

nutrition knowledge generally requires intensive and continuous investments (Murimi et al. 2017). That 

such attention to food is being integrated into agroecology-based social norms and values is promising, 

as it may create an endogenous venue for farmer-to-farmer dissemination of nutritional knowledge 

and healthy food practices.   

 

While community consultation made it clear that social capital has a place in pathways between 

agroecology and nutrition, our quantitative data was unfortunately not prepared to capture such 

complexity. Although our previous qualitative research signaled the importance of social capital 

(Deaconu, Mercille, and Batal 2019), we were unable to identify an appropriate method to assess it 

quantitatively. Our path analysis was, however, able to identify that agroecology exhibited direct 

effects on one dietary quality measure without passing through other mediators. Possibly, this 

observed linkage may be reflecting the role of social capital. Specifically, agroecology's direct positive 

effects on Dietary Diversity Score, a measure of nutrient adequacy, may reflect knowledge of the 

importance of consuming certain nutrient-rich foods, thereby contributing to agroecological farmers' 

higher consumption prevalence of dairy and fruit and perhaps dark green leafy vegetables. Further 

inquiry, including both qualitative methods and perhaps quantitative assessment through social 

network analysis (Valente and Pitts 2017), may highlight the health-promoting social mechanisms at 

play.  

  

4.3 Reflections on methodology 

 

In this mixed methods study, we aimed to give equal weight to qualitative and quantitative findings, 

with the understanding that both have advantages as well as limitations. In our qualitative work, focus 

group discussions with agroecological farmers were susceptible to subjective biases, as farmers were 

asked to compare themselves to a perceived “other.” However, these discussions produced unique 

insights that would otherwise have eluded us, such as how women’s time may impact dietary 

moderation. Integration of mixed methods also allowed us to identify new concerns with how the 
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relationship between production diversity and dietary diversity is assessed. We suggest that future 

researchers assess diet and the foods available from production diversity on the same time-scale (e.g. 

“What have you recently harvested or what are you currently producing that could be utilized today?”).  

 

Our sample size limited the number of variables that we could include in path analysis models and also 

limited the power for detecting potential differences between agroecological and reference farmers on 

certain variables. Nevertheless, our analysis was strengthened by the fact that the two groups of 

randomly selected farmers were almost perfectly matched on sociodemographic factors, allowing for a 

strong understanding of nutritional correlates of production practices even with a relatively small 

sample size. Further, the use of mixed methods informed by prior exploratory research (Deaconu, 

Mercille, and Batal 2019) allowed us to carefully select variables for inclusion in models as well as 

reduce the risk of statistical false positives.  

 

Path analysis is useful for exploring causality, but it cannot definitively establish it (Streiner 2005). It 

may be that farmers with particular dietary patterns are more likely to join agroecological associations. 

However, changing the order of our path analysis produced poor model fits, suggesting that alternative 

directions of causality are unlikely. This is further supported by community consultation, in which 

farmers made recurrent mentions of “before” and “after” joining their agroecological association and 

suggested causal mechanisms in their explanations of their own perceived dietary change. Such 

community consultation not only helped to establish likely directionality of the pathways between 

agroecology and nutritional health, but it also revealed the complexities in these pathways, as 

exemplified in the finding that poor nutritional health may have motivated some farmers to join their 

agroecological association.   

 

Finally, our study was a measure of agroecological participation, but beyond production diversity it did 

not capture farmers' adherence to the numerous farming practices that local agroecology networks 

promote, and it lacked a quantitative measure of social capital despite the importance of this variable. 

Exploring specific farming practices as well as social capital among farmers who do and do not 

participate in agroecological networks may enhance our understanding of relevant agriculture-nutrition 

linkages.  
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4. Policy implications 
 

In 2018, Ecuador’s Ministry of Health worked with the Ministry of Agriculture and other entities to 

develop a new national food guide to serve as a beacon for national policy. The product of this 

collaboration drew ties between nutritional health, environmentally sustainable agriculture and 

economically just value chains, recognizing that food consumption is inextricable from other food 

sectors (MSP and FAO 2018). This example is congruent with international calls for integrated, 

multisectoral actions to bridge the gap between agriculture and food (Gillespie et al. 2019). As Ecuador 

and other countries seek practical and just ways to unite sustainable production and dietary health, 

Imbabura province’s agroecology-based alternative food networks provide an existing example. The 

lessons of this experience may be particularly ripe because agroecology in the area did not begin with 

explicit nutritional objectives (Intriago et al. 2017; Deaconu, Mercille, and Batal 2019) and it is a 

“policy” that resulted primarily from an amalgamation of civil society initiatives rather than a 

coordinated national or institutional effort (Sherwood, Van Bommel, and Paredes 2016). 

 

The uniquely high production diversity documented on Imbabura’s agroecological farms also illustrates 

how investments in agroecology may simultaneously contribute to ecosystem regeneration and 

resilience (HLPE 2019; Frison and IPES-Food 2016). From an economic perspective, Imbabura farmers 

show that they can increase their intake of nutrient-rich foods while reducing their food expenditures. 

This empirically observed nexus between nutrition, environmental health, and economic access makes 

agroecology an exciting option for policy makers to continue to explore, both in Ecuador and 

elsewhere. The traction that agroecology has gained among the rural poor (Altieri and Toledo 2011; 

HLPE 2019) may make it particularly effective. As Sherwood and colleagues state, “any scientific 

orientation requires an endorsement from peoples’ grounded realities” (2013). Inter-sectoral initiatives 

may thus operationalize the linkages between agroecology and nutritional health by implementing 

policies that facilitate the creation and strengthening of agroecology-based alternative food networks. 

In Ecuador's case, policy environments that have enabled agroecology include the confluence of 

national and provincial decrees promoting the Indigenous vision of Sumak Kawsay, or "living well," 

sustainable production, social and solidarity based economies, and food sovereignty (Contreras Díaz, 

Paredes Chauca, and Turbay Ceballos 2017). 
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5. Summary and concluding remarks 
 

While agroecology is relatively new to Imbabura province (Deaconu, Mercille, and Batal 2019; Heifer 

2014), our data empirically demonstrate that farmers participating in agroecology-based alternative 

food networks have higher diversity on the farm as well as higher diversity on their plates. Moreover, 

agroecological farmers' associations that were created to support economic justice also seem to act as 

health-enabling social environments. Our analyses specifically suggest that participating in agroecology 

in Ecuador's Imbabura province: (i) promotes adequate nutrient intake through increased production 

diversity; (ii) creates a health-enabling social environment; and, (iii) supports dietary moderation by 

increasing consumption of unprocessed or minimally processed foods from own-harvest and barter and 

reducing consumption of processed foods from conventional markets.  

 

Doing so, our findings corroborate previous literature positing that agroecology should theoretically be 

associated with higher likelihood of meeting nutrient needs (Gliessman and Tittonell 2015; HLPE 2019; 

Deaconu, Mercille, and Batal 2019) and also shed light on linkages between agriculture and dietary 

moderation. The latter has not received sufficient attention (Popkin 2014), despite a pressing need in 

rural contexts where diet-related chronic diseases are becoming a paramount concern among 

populations that are still experiencing nutrient inadequacies (Freire et al. 2014; NCD RisC 2019), and as 

these chronic diseases are recognized as major risk factors for severity of infectious disease such as 

COVID-19 (Kimball et al. 2020). The association we identified between consumption of non-market 

foods and dietary moderation opens a path for future exploration. In particular, non-market food 

acquisition practices may help support diverse, predominantly plant-based diets, which may be key to 

managing diet-related chronic diseases (Tuso et al. 2013). Finally, our findings concur with other 

research in Ecuador that social action can act as a resource for health, particularly through the 

interface of knowledge, actors and social spaces (Sherwood et al. 2013; Sherwood, Van Bommel, and 

Paredes 2016; Deaconu, Mercille, and Batal 2019). In this sense, the social actions embodied in 

Imbabura’s agroecology associations may prove to be an especially compelling resource.  

 

Data availability:  The datasets analyzed during the current study are available from the corresponding 

author on reasonable request. 
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mean (95% confidence Interval) 
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  No 108 (78 - 139) 

  Yes 68 (54 - 81) 

  p-value 0.0168 

P-value obtained using the Student t-test with the Satterthwaite 
method to account for unequal variance. 

  
  
 

Supplementary Table 2: Production prevalence of livestock and plants, stratified by agroecological and reference 
farmers 

    Production prevalence 

  English or Latin name (for 
disambiguation) 

  Local name Agroecological 
(n=61) 

Reference 
(n=30) 

Livestock whose flesh, milk or eggs are typically consumed   

 Poultry (for eggs or meat)  Pollo o gallina 86.9% 66.7% 

 Guinea pig  Cuy 82.0% 66.7% 

 Pig  Chancho 63.9% 60.0% 

 Bovine livestock (for milk or 
meat) 

 Ganado 60.7% 30.0% 

 Rabbit  Conejo 27.9% 16.7% 

 Sheep  Borrego 9.8% 0.0% 

 Goat  Cabra o chivo 8.2% 0.0% 

 Pigeon  Paloma o pichón 4.9% 3.3% 

 Tilapia, trout or other edible 
fish 

 Tilapia, trucha u otro pez 
comestible 

4.9% 3.3% 

 Llama  Llama 3.3% 0.0% 

 Quail  Codorniz 0.0% 0.0% 

Livestock whose flesh, milk or eggs are typically not consumed   

 Duck  Pato 9.8% 10.0% 

 Alpaca  Alpaca 4.9% 0.0% 

 Horse  Caballo 3.3% 0.0% 

 Goose  Ganso 1.6% 0.0% 

Plant-foods   
 Bean (all varieties)  Frejol 95.1% 90.0% 

 Maize  Maíz 93.4% 90.0% 

 Potato  Papa 93.4% 90.0% 

 Onion (all varieties)  Cebolla (blanca, perla, paiteña, 
cebollín, puerro u otro) 

88.5% 76.7% 

 Fava bean  Haba 88.5% 76.7% 
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 Cabbage (all varieties)  Col (verde o morada) 85.2% 66.7% 

 Curcubita ficifolia  Zambo 85.2% 73.3% 

 Chard  Acelga 82.0% 60.0% 

 Ground cherry (Physallis 
peruviana) 

 Uvilla 82.0% 60.0% 

 Pea  Arveja 78.7% 53.3% 

 Passionfruit (all varieties)  Granadilla, maracuyá o tacso 78.7% 63.3% 

 Lemon or lime (all varieties)  Limón (verde o amarillo) o lima 77.0% 63.3% 

 Blackberry (all varieties)  Mora (de castilla, silvestre u 
otro) 

77.0% 53.3% 

 Radish  Rábano 75.4% 26.7% 

 Arracacha  Zanahoria blanca 75.4% 33.3% 

 Tamarillo (Solanum betaceum)  Tomate de árbol 73.8% 43.3% 

 Highland papaya (various 
species: Carica pentagona, 
Carica candamarcensis, and 
Carica chrysopetala) 

 Babaco, chihualcán o 
chamburo 

72.1% 36.7% 

 Carrot  Zanahoria amarilla 72.1% 40.0% 

 Lettuce (all varieties)  Lechuga (repollo, crespa u otra) 70.5% 46.7% 

 Beet  Remolacha 68.9% 43.3% 

 Zucchini  Zucchini o calabazín 65.6% 30.0% 

 Sweet potato (all flesh colors)  Camote 63.9% 30.0% 

 Yacón (Smallanthus 
sonchifolius) 

 Jícama 63.9% 26.7% 

 Watercress  Berro 63.9% 43.3% 

 Prunus serotina  Capulí 62.3% 40.0% 

 Amaranth (all varieties)  Amaranto, ataco o sangorache 60.7% 26.7% 

 Quinoa  Quinua 60.7% 40.0% 

 Peach  Durazno 59.0% 30.0% 

 Spinach  Espinaca 57.4% 33.3% 

 Pumpkin  Zapallo 52.5% 33.3% 

 Brassica napus leaves  Nabo 52.5% 46.7% 

 Broccoli  Brócoli 50.8% 20.0% 

 Andean lupin (Lupinus 
mutabilis) 

 Chocho 50.8% 33.3% 

 Avocado  Aguacate 49.2% 33.3% 

 Mandarin orange  Mandarina 49.2% 33.3% 

 Ullucus tuberosus  Melloco 49.2% 36.7% 

 Cauliflower  Coliflor 47.5% 23.3% 



 

208 

 Fig  Higo 47.5% 26.7% 

 Apple  Manzana 47.5% 23.3% 

 Refers locally to Napa cabbage, 
kale or other recently-
introduced leafy greens 

 Nabo chino 47.5% 20.0% 

 Cyclanthera pedata  Achojcha 44.3% 30.0% 

 Inga edulis  Guaba 44.3% 26.7% 

 Barley  Cebada 42.6% 20.0% 

 Oxalis tuberosa  Oca 39.3% 26.7% 

 Sweet pepper  Pimiento 39.3% 20.0% 

 Wheat  Trigo 39.3% 13.3% 

 Tropaeolum tuberosum  Mashua 34.4% 10.0% 

 Turnip (root)  Papanabo 31.1% 10.0% 

 Cherimoya  Chirimoya 29.5% 20.0% 

 Orange  Naranja 29.5% 23.3% 

 Strawberry  Frutilla 27.9% 16.7% 

 Oatmeal  Avena 24.6% 3.3% 

 Green bean  Vainita 24.6% 10.0% 

 Guava  Guayaba 23.0% 16.7% 

 Solanum muricatum  Pepino 23.0% 10.0% 

 Tomato  Tomate riñon 23.0% 13.3% 

 Cucumber  Pepinillo 21.3% 13.3% 

 Brussel sprout  Col de brussela 19.7% 0.0% 

 Loquat  Níspero 19.7% 16.7% 

 Plum  Reina claudia 19.7% 10.0% 

 Solanum quitoense  Naranjilla 18.0% 3.3% 

 Grape  Uva 16.4% 10.0% 

 Chayote  Cidra o cidrayote 14.8% 0.0% 

 Cherry plum  Cereza mirabel 13.1% 13.3% 

 Romanesco  Romanesco 13.1% 3.3% 

 Cactus fruit  Tuna 13.1% 13.3% 

 Artichoke  Alcachofa 11.5% 0.0% 

 Andean blueberry (Vaccinium 
floribundum) 

 Mortiño 11.5% 13.3% 

 Sorrel  Acedera, lechuga limón o 
vinagre 

11.5% 3.3% 

 Yuca  Yuca 11.5% 3.3% 
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 Sugarcane  Caña de azúcar 11.5% 10.0% 

 Taro  Papa china 8.2% 0.0% 

 Banana  Banano o orito 6.6% 10.0% 

 Asparagus  Espárrago 4.9% 0.0% 

 Plantain  Plátano verde 4.9% 3.3% 

 Juglans neotrópica nut  Tocte 4.9% 0.0% 

 Pear  Pera 3.3% 0.0% 

 Mango  Mango 3.3% 6.7% 

 Yellow dragon fruit  Pitahaya 3.3% 0.0% 

 Garbanzo  Garbanzo 1.6% 0.0% 

 Papaya  Papaya 1.6% 0.0% 

 Watermelon  Sandía 1.6% 0.0% 

 Spondius purpurea  Ovo 1.6% 0.0% 

 Macadamia  Macadamia 1.6% 0.0% 

 Raspberry (all varieties)  Frambuesa (roja, morada u 
otro) 

1.6% 0.0% 

 Arugula  Rúcula 1.6% 3.3% 

 Grapefruit  Toronja 1.6% 6.7% 

 Peanut  Maní 1.6% 0.0% 

 Soybean  Soya 1.6% 0.0% 

 Eugenia stipitata  Arazá 1.6% 0.0% 

 Rhubarb  Ruibarbo 0.0% 0.0% 

 Achras sapota  Zapote 0.0% 0.0% 

 Mangostine  Mangostino 0.0% 0.0% 

 Pineapple  Piña 0.0% 0.0% 

 Tamarind  Tamarindo 0.0% 0.0% 

 Soursop  Guanábana 0.0% 0.0% 

Plant-foods typically used in very small quantities (condiments, seasonings, aromatics and medicinal herbs) 

 Aromatic or medicinal plants  Plantas aromáticas o 
medicinales 

98.4% 76.7% 

 Chenopodium ambrosioides  Paico 93.4% 66.7% 

 Coriander  Culantro 86.9% 73.3% 

 Parsley  Perejil 78.7% 36.7% 

 Celery  Apio 70.5% 46.7% 

 Lovage  Hierba maggi 70.5% 6.7% 

 Oregano  Orégano 70.5% 23.3% 

 Hot pepper  Ají 63.9% 40.0% 



 

210 

 Alfalfa  Alfalfa 62.3% 53.3% 

 Aloe vera  Sábila 60.7% 46.7% 

 Garlic  Ajo 27.9% 6.7% 

 Basil  Albahaca 27.9% 6.7% 

 Flax  Linaza 26.2% 10.0% 

 Fennel  Hinojo 23.0% 6.7% 

 Agave (Agave americano 
andino) 

 Penco 23.0% 26.7% 

 Stevia  Estévia 21.3% 6.7% 

 Chia  Chía 18.0% 6.7% 

 Coffee  Café 3.3% 3.3% 

 Ginger   Jengibre 3.3% 0.0% 

 Turmeric  Cúrcuma 1.6% 3.3% 

  Cacao   Cacao 0.0% 0.0% 

Farmers were asked "of the following animals/products, which have you raised/produced in the past year, even if 
only in a very small amount?" The list of animals and products was established according to findings from 
ethnography and key informant interviews. All products in the table were included in the list, with the exception 
of the following, which were elicited using the prompt "do you raise/grow any other farm animals/products that 
were not listed?" : horse, papaya, dragon fruit, garbanzo, watermelon and Juglans neotrópica. Products that are 
exclusively used for purposes other than human consumption are not included. 

 
 

Supplementary Table 3: Focus Group Discussion (FGD) participants, by gender   

FGD number Male Female Total participants   

1  4 17 21   

2  3 13 16   

3  1 13 14   

4  5 13 18   

5  4 12 16   

6  2 9 11   

7  4 17 21   

8  1 10 11   

Total  24 104 128   

Percent  18.8% 81.3%    
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Table shows the number of individuals, by gender, that participated in FGDs for each of eight 
agroecological farmers' associations 

  

 
 
 

Supplementary Table 4: Correlates of dietary outcomes 

    

Dietary 
Diversity 
Score 

Food 
Variety 
Score 

NOVA 
Group 1 

NOVA 
Group 2 

NOVA 
Group 3 

NOVA 
Group 4 BMI 

Dietary outcomes               

  Food Variety Score 0.67*** –           

  NOVA Group 1     –         

  NOVA Group 2 -0.27** -0.30** -0.49*** –       

  NOVA Group 3     -0.72***   –     

  NOVA Group 4           –   

  BMI             – 

Sociodemographics               

  Age -0.22* -0.29**           

  Household size   0.26**           

  
Monthly income per 
capita     0.23* -0.23*       

  Time to market           0.31**   

  Education completed 0.33*** 0.36***   -0.26*       

Land and Production               

  Production diversity   0.24*           

  
Land size in agricultural 
use               

Food Expenditure per Capita               

Caloric share of diet acquired from 
diverse sources               

  Conventional markets   -0.22*   0.23*       

  Harvest   0.24* 0.26**         

  Social economy               

Correlations are reported using Pearson's or Spearman's Rho (R), according to variable distribution. Education completed is 
treated as a continuous variable with values from 0 (none) to 5 (post-secondary), and land size is treated as a continuous 
variable with values 1 (<1 hectare) to 4 (5-10 hectares). Correlations with R<0.20 are considered too small to be meaningful 
and are thus removed for clarity. *, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively. 
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Supplementary Table 5: Associations between non-ordinal, non-continuous variables and dietary outcomes 

      
Dietary Diversity 
Score 

Food Variety 
Score NOVA Group 1 NOVA Group 2 NOVA Group 3 NOVA Group 4 BMI 

Poverty level               

  No poverty 6.0 (5.6 - 6.5)** 
20.6 (18.9 - 
22.2)** 

76.7% (73.0% - 
80.4%)** 

13.3% (10.5% - 
16.1%) 

8.1% (5.0% - 
11.3%) 

1.9% (0.9% - 
2.9%) 28.2 (26.8 - 29.5) 

  Poverty 5.0 (4.4 - 5.7) 16.9 (14.5 - 19.3) 
79.2% (75.5% - 
82.9%) 

11.5% (8.8% - 
14.1%) 

7.9% (4.4% - 
11.4%) 

1.5% (0.4% - 
2.6%) 28.3 (26.2 - 30.4) 

  Extreme poverty 5.3 (4.7 - 6.0) 18.8 (16.7 - 20.8) 
70.1% (63.5% - 
76.8%) 

14.7% (11.0% - 
18.5%) 

11.7% (6.8% - 
16.7%) 

3.5% (0.7% - 
6.2%) 28.5 (27.0 - 30.0) 

Household member receives the Human 
Development Bonus               

  No 5.7 (5.3 - 6.1) 19.7 (18.1 - 21.3) 
75.8% (72.3% - 
79.3%) 

12.6% (10.3% - 
15.0%) 

9.9% (6.7% - 
13.1%) 

1.7% (0.8% - 
2.6%) 28.3 (27.0 - 29.6) 

  Yes 5.4 (4.9 - 5.9) 18.2 (16.6 - 19.8) 
74.2% (69.2% - 
79.2%) 

14.2% (11.4% - 
17.1%) 

8.4% (5.3% - 
11.4%) 

3.2% (1.0% - 
5.3%) 28.3 (27.2 - 29.5) 

Livelihood sources present in household               

  
Occasional or regular agricultural 
daily wage labor               

    No 5.5 (5.2 - 5.9) 18.7 (17.4 - 20.0) 
76.4% (73.1% - 
79.6%) 

12.9% (10.8% - 
14.9%) 

8.7% (6.0% - 
11.4%) 

2.1% (0.8% - 
3.3%)** 28.4 (27.2 - 29.5) 

    Yes 5.6 (4.9 - 6.4) 20.2 (17.8 - 22.6) 
71.7% (65.6% - 
77.8%) 

14.5% (10.8% - 
18.3%) 

10.8% (6.6% - 
15.0%) 

3.0% (1.2% - 
4.8%) 28.2 (26.8 - 29.6) 

  
Agricultural sales (excluding 
agroecological markets)               

    No 5.3 (4.9 - 5.7)** 
18.1 (16.6 - 
19.7)** 

73.7% (70.0% - 
77.4%) 

13.8% (11.4% - 
16.3%) 

10.4% (7.2% - 
13.6%) 

2.1% (0.7% - 
3.5%) 28.5 (27.3 - 29.8) 

    Yes 6.0 (5.5 - 6.5) 20.5 (18.9 - 22.1) 
77.4% (72.8% - 
82.0%) 

12.5% (9.9% - 
15.0%) 

7.5% (4.6% - 
10.4%) 

2.6% (1.1% - 
4.1%) 28.0 (26.8 - 29.2) 

  Other livelihood sources               

    No 5.6 (4.9 - 6.3) 20.2 (17.9 - 22.4) 
72.6% (66.5% - 
78.6%) 

14.8% (10.9% - 
18.7%) 

9.2% (5.4% - 
12.9%) 

3.5% (1.5% - 
5.5%) 27.6 (26.3 - 29.0) 

    Yes 5.5 (5.2 - 5.9) 18.6 (17.3 - 20.0) 
76.1% (72.8% - 
79.4%) 

12.8% (10.7% - 
14.8%) 

9.3% (6.5% - 
12.1%) 

1.9% (0.7% - 
3.1%) 28.6 (27.5 - 29.7) 

Irrigation               

  No 5.2 (4.8 - 5.6)** 
17.9 (16.4 - 
19.4)** 

74.6% (70.6% - 
78.6%) 

14.9% (12.4% - 
17.4%)** 

7.7% (5.1% - 
10.3%) 

2.8% (1.2% - 
4.4%) 27.7 (26.6 - 28.8) 

  Yes 6.0 (5.5 - 6.5) 20.6 (19.0 - 22.3) 
75.8% (71.5% - 
80.0%) 

11.3% (8.8% - 
13.8%) 

11.2% (7.3% - 
15.2%) 

1.7% (0.7% - 
2.7%) 29.1 (27.7 - 30.6) 

Table shows mean values of dietary health measures. NOVA scores are percentages of total caloric share. Differences by poverty level are assessed using ANOVA. Other differences 
are assessed using student t-test or U-test, depending on variable distribution. *, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively. 
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Supplementary Table 6: Select discussion quotations accompanying key themes from focus group discussions 

Discussion 
question-prompt 

  Key themes   Selected discussion quotations 

Who uses more land 
for agriculture and 
livestock? 

  Agroecological farmers do not own 
more land, but make better use of 
their land 

  We grow on more land because we are more dedicated. We have the same amount of land, but we use more of it. 

    Agroecological farmers, we grow on the steep slopes; we do not waste any space. Conventional farmers do not want 
to do difficult work. They only produce where it's easy. 

  Agroecological farmers rent or 
borrow additional land for use 

  Agroecological farmers own the same amount of land in the papers, we do not own more. But we use more land to 
produce because we rent it from others, or we use more of the land that we own for production. 

  Agroecological farmers own less land   I think it's the opposite of what the survey results show. The conventional farmers have more space, they have land by 
the hectare. We agroecological farmers only have a little bit. 

  Non-agroecological farmers use less 
land 

  The other farmers use chemicals, so in less land they produce more. They don't let the land rest. 

Who has a more 
diverse diet? 

  Agroecological farmers have more 
dietary diversity because they 
barter in the agroecological market 

  We have more diversity in our foods because of barter. If a friend has a product that we do not have, we barter. 

    We eat more diversity because we grow our food, and because we barter. We bring products from different regions 
and barter at the agroecological market. And we grow diversity: fruits, grains, vegetables. 

      In my family, there are two types of diversity. Bartering is interesting for increasing both diversity on the farm and 
diversity in our food. We diversify our food through our connection with the agroecological association. Without the 
agroecological market, there is no barter. 

  Agroecological farmers have more 
dietary diversity because they 
consume from the diversity of their 
own production 

  We eat more diversity because we eat from our own production. We only buy salt, oil, but vegetables we have at 
home, from what is left over [after sales]. We also bring foods back from the agroecological market. This also 
completes our diet. We trade with other farmers for what we do not have. 

      We [agroecological farmers] have diversity in our production, which contributes to what we eat. 

  Agroecological farmers have a more 
varied diet because they cook at 
home 

  In my community, several of my neighbors migrate to work with the flowers [flower industry], so they eat the same 
thing every day, whatever is fastest: rice, noodles. But in my case, we cook at home and we put variety in our foods 
because we do not cook in a hurry. 

Who produces more 
diversity on their 
farm? 

  Agroecological farmers have more 
production diversity because 
agroecological associations promote 
seed exchange and teach about 
production diversity 

  Now we trade seeds with each other to experiment and see if they adapt well on our land in order to keep building 
our biodiversity. 

    Having more products gives us more security... I went to an agroecology workshop in Tabacundo where I learned very 
much about that. Before, all I had was one type of potato, one type of corn. But now I have many varieties. Thanks to 
the agroecological association, I learned to grow this way. Before, all I had was five different products. Now, after four 
years of being in the agroecology association, I have something like 45 products. 

  Increased production diversity is the 
result of external assistance that 
promotes agroecology 

  The foundation [a local non-governmental organization] helped us with our gardens and with diversity. Thanks to the 
foundation, we have these changes. 

  Non-agroecological farmers have 
equal amounts of diversity 

  In our community, everyone has diversity, because even our neighbors who are not agroecological, they're traditional 
farmers. If I do not have something, I buy it from them. They do not use chemicals, and they also grow a little bit of 
everything. 

Who has more 
overweight or 
obesity? 

  Overweight levels are the same due 
to similar excesses   

I think all of us are overweight, whether we are agroecological or not, because we keep using excess sugar and salt. 
For example, I've made my diet more varied, but I can't lose weight. It's difficult. I like to eat very sweet and very salty. 

    I think everyone is the same on overweight because we still have not addressed the issue of food habits in 
agroecology. 

  Overweight levels are the same, 
despite different diets 

  Conventional farmers are overweight because they eat more fats and sugars and junk food, but agroecological 
farmers are overweight because we eat more quantity - healthier foods, but in bigger quantities. 

  Agroecological farmers are more 
overweight because their food is 
tastier 

  We have fresh products, which makes them more flavorful. When you cook tastier, you eat more. Our chickens are 
tastier... yum! The ones that eat [industrial] chicken feed are not so good. 
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  Agroecological farmers are less 
overweight because they purchase 
fewer foods and are more aware of 
healthy eating habits 

  We agroecological farmers take our own food with us when we travel so that we do not have to eat street food. 

    Conventional farmers are more overweight because they buy food with the money that they earn from sales. They do 
not have their own foods to eat. This is why they are more overweight. In our case, our ancestry makes us wide 
people, but the agroecological farmers, we are taking care of ourselves in what we eat. 

  Agroecology leads to weight loss   I've lost weight. Before, I was much heavier. Agroecology has been good for me. 

Who spends more 
money to buy food? 

  By increasing production quantity 
and diversity, agroecological 
farmers reduce food expenditures 

  The more we increase our production diversity, the less we have to buy. 

    We save money because we have our foods growing on our own lands. Before, we had to buy everything from the 
conventional markets. Now, if I do not have something, I trade for it or buy it from my friends at the agroecological 
market, and the product is more fresh. 

  Food expenditures depend on access 
to land for production 

  Those of us with little land, we have to buy more. It all depends on how much land you have. 

  Buying from supermarkets is 
perceived negatively 

  We still buy from supermarkets when we need something from there. We still need to be more conscious. We are 
contradicting ourselves. 

Who eats more 
carbohydrates? 

  Non-agroecological farmers consume 
more carbohydrates because of lack 
of production diversity 

  Conventional farmers eat more carbohydrates because they lack diversity to eat something else. 

  Agroecological farmers consume 
more carbohydrates because they 
produce them 

  Agroecological farmers consume more carbohydrates because they grow them. 

Who eats more 
sugar, brown sugar or 
raw cane sugar? 

  Consumption of sugar and salt has 
decreased with increased awareness 

  In my house, we no longer eat much salt or sugar. We got used to it. But when we eat elsewhere, I feel that everything 
is too sweet or too salty. Part of the process of reducing the quantity of sugar and salt is due to the awareness that the 
products themselves already have their own natural sugars and natural salts, like fruits for example. 

  Non-agroecological farmers consume 
more sugar due to lack of awareness 

  I think conventional farmers eat more sugar because they do not know have much knowledge on the matter, and we 
[agroecological farmers] at least have a little bit of knowledge. 

  Perception that raw cane sugar does 
not count as sugar 

  I don't eat sugar! I only eat panela [raw cane sugar]. 

Who has more food-
related illnesses, such 
as high blood 
pressure, high 
cholesterol, diabetes, 
heart disease or 
cancer? 

  Farmers join the agroecological 
association to mitigate disease 

  I joined agroecology because of my health situation, and I know of others who did the same. 

    Since the [agroecological] group was formed, they have invited us to various courses and outings where they teach 
which foods are good, which are not good.... in our house, we use a lot of vegetables, fruits. Because we are old, we 
have to be careful what we eat. This has been our objective for being a part of this process. 

    Our ancestors ate well. But now we are eating modern foods. Sodas, noodles. We acquired many diseases. Personally, 
I gained weight, I have diabetes, my eyesight is bad. And all of this happened because of a poor diet. But now I have 
recovered quite a lot. I'm much better. I've improved my dietary habits ever since joining the process of the 
agroecological market. 

    I used to go out to work every day, and I only ate what they [the employers] gave me. But I was starting to die from 
disease. I was sick here in my neck, like I was asphyxiated. My intestine was all black. I weighed twice what I do now. 
But now I am much better. I will never be all the way better, but now I am much better because I eat only from my 
own land. With the agroecological market, I don't go out to work as much [on others' land]. I work more on my own 
land. 

    I've changed my lifestyle very much with agroecology, and my health has changed too. I've lost weight and my gastritis 
got better. 

  Agroecological farmers have more 
disease because they have less time 
to eat healthy 

  Agroecological farmers, we have health problems because we do not eat at the right time. We are in a hurry to go sell 
at the market, so we eat a piece of bread instead of a healthy breakfast. This has consequences in terms of diseases, 
like diabetes and hypertension. 

    We have diseases due to poor eating schedules, because we have to milk the cow, harvest, go to the school meeting... 
so by three in the afternoon, I am finally eating breakfast. It's because we work in agriculture. 

  Agroecological farmers have less 
disease because they do not use 
pesticides 

  The others, they have more diseases. They spray their land and they do not eat organic, so they get sick. 
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  Disease levels are the same, because 
agroecology is still new 

  Agroecology has only been here for a few years, so we still have not changed the issue of diseases. We are on the right 
path, but we still need to increase awareness. We need to know not to eat too many carbohydrates. This is a long 
tradition that is difficult to change. 

My diet has changed 
since I am part of the 
agroecological 
association 

  Agroecology has increased 
awareness to improve food 
practices by increasing diversity, 
reducing processed foods, and 
eating more fruits and vegetables. 

  Personally, I've changed my habits. Before, I ate rice, noodles, whatever was in front of me. With the agroecological 
market, I eat more organic, more salads, fruits. The market is about to be two years old now. In this time, we've had 
courses, workshops, we've learned about the vitamins in the products. 

    We have to go little by little to change our diets. For example, I no longer buy sodas. If someone gives it to me, well I 
can't say no. 

    This process has been an opportunity to learn. In my case, before, I did not value what my parents and grandparents 
ate. Now I understand that the most nutritious is what we have in our own homes, on our own lands. Before, I ran a 
convenience store, and well, I drank soda. Since being in this process, I no longer drink soda. I eat organic. I began 
growing my own foods. Thanks to the workshops, I have learned. 

  Relationships formed in 
agroecological market introduce 
farmers to new foods 

  Because of the agroecological market, we know about new products. We eat more vegetables and new products, new 
vegetables especially. I eat amaranth, romanesco, chia. I put amaranth in my juice, and also alfalfa. 

    In the [agroecological] market, we are producers from all over, so I get to trade for products that I had never seen 
before: araza, breadfruit. 

  Agroecology promotes producing 
more for own consumption, leading 
to dietary change 

  I think each family has changed. Personally, I changed entirely because now we eat almost everything from our own 
homes. Before, we did not grow everything, and now we do. 

    When we entered the [agroecological] market, we began growing fruits. Tamarillo, pepino, chihualcan, banana 
passionfruit, lemon... before we had to buy them. 

  Diet has not changed, because 
always had healthy eating traditions 

  We always ate healthily and agroecologically, even before we called it that, so for us there has been no change. 

  The struggle for healthy foods 
creates community around healthy 
lifestyles 

  Here in this group, we are in this fight together, to live better, to live more healthily. We are fighting against 
conventional practices. Entering agroecology is difficult because you limit yourself economically, but the lifestyle is 
healthier - you eat well, you have friendships and companionship. This is why we are together in this fight. 

  Diet has not changed, even with 
increased awareness of healthy diets 

  They always say not to eat too much butter, too much bread, too much rice. But I still eat it. They say not to drink 
sodas, but still, if someone gives it to me... Change is little by little. 

Key themes emerged from eight focus group discussions with a total of 128 farmers participating in agroecological associations. Themes that appeared to have 
strongest agreement are in bold. Only select quotations are included, to avoid redundancy. 
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Supplementary Table 7: Linkages between agroecology participation, land use, production diversity and food 

acquisition 

Pathway Standardized estimate [SE] p-value 

Effects on Land amount in production   

 Agroecology participation 0.23 [0.10] 0.021 

Effects on Production diversity   
 Agroecology participation 0.51 [0.08] 0.000 

 Land amount in production -0.03 [0.09] 0.750 

Effects on Non-market food consumption   

 Agroecology participation 0.34 [0.10] 0.001 

 Production diversity 0.07 [0.10] 0.519 

 Land amount in production 0.30 [0.09] 0.001 

Effects on Harvest consumption   
 Agroecology participation 0.13 [0.11] 0.230 

 Production diversity 0.14 [0.10] 0.180 

 Land amount in production 0.40 [0.09] 0.000 

Effects on Social economy consumption   

 Agroecology participation 0.25 [0.12] 0.037 

 Production diversity -0.06 [0.12] 0.587 

  Land amount in production -0.06 [0.11] 0.550 

Path analysis models were used to assess linkage pathways between agroecology participation, production 
diversity, land amount in production and food consumption from non-market sources, including both foods 
from harvest and from social economy. Non-market sources are assessed together in one model, as well as 
separately in a model for harvest and another model for social economy. Agroecology participation is a 
dichotomous dummy variable (0 = reference, 1 = agroecological); production diversity is a continuous variable 
representing the number of species on the farm; land amount in production is an ordinal variable (1 = <1 
hectare, 2 = 1-3 hectares, 3 = 3-5 hectares, 4 = >5 hectares); and, non-market food consumption, harvest food 
consumption and social economy food consumption are percentages of total caloric intake (expressed as 0 to 
100). Non-market food consumption is the sum of harvest food consumption and social economy food 
consumption.  Standardized path estimate coefficients are shown with standard error [SE] in brackets. 



 

217 

6.5 Article 4: Market Foods, Own Production and the Social Economy: How 

Food Acquisition Sources Influence Nutrient Intake among Ecuadorian 

Farmers and the Role of Agroecology in Supporting Healthy Diets 

 

Ana Deaconua,b, Peter R. Bertic, Donald C. Coled,e, Genviève Mercillea,b and Malek Batala,b 

 

a Nutrition Department, Faculty of Medicine, Université de Montréal, P.O. Box 6128, succ. Centre-ville, 

Montreal, QC H3C 3J7, Canada 
bCentre de Recherche en Santé Publique de l’Université de Montréal et du CIUSS du Centre-Sud-de-

l’Île-de-Montréal (CReSP), 7101 avenue du Parc, CP 6128, Succursale Centre-Ville, Montréal (Québec) 

H3C 3J7 
cHealthBridge Foundation of Canada, 1 Nicholas Street, Suite 1004, Ottawa, ON KIN 7B7 
dDalla Lana School of Public Health, 155 College St, Toronto, ON, Canada M5T3M7 
eFair Fields, 221689 Concession 14, RR1 Neustadt, ON, Canada, N0G 2M0 

   
Abstract 
  
Rural Ecuadorians are experiencing a double burden of malnutrition, characterized by simultaneous 

nutrient inadequacies and excesses, alongside the social and environmental consequences of 

unsustainable agriculture. Agriculture can support farmer nutrition by providing income for market 

purchases and through the consumption of foods from own production. However, the nutritional 

contributions of these food acquisition strategies vary by context. We surveyed smallholder women 

farmers (n = 90) in Imbabura province to assess the dietary contributions of foods obtained through 

market purchase, own production, and social economy among farmers participating in agroecology—a 

sustainable farming movement—and neighboring reference farmers. We found that foods from 

farmers' own production and the social economy were relatively nutrient-rich, while market foods 

were calorie-rich. Consumption of foods from own production was associated with better nutrient 

adequacy and moderation, whereas market food consumption was associated with a worse 

performance on both. Food acquisition patterns differed between farmer groups: agroecological 

farmers obtained 44%, 32%, and 23% of their calories from conventional markets, own production, and 

the social economy, respectively, while reference neighbors obtained 69%, 17%, and 13%, respectively. 
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Our findings suggest that, in this region, farmer nutrition is better supported through the consumption 

of their own production than through market purchases, and sustainable farming initiatives such as 

agroecology may be leveraged for healthy diets. 

  

Keywords: agriculture-nutrition pathways; biodiversity; agroecology; social economy; food intake; 

dietary diversity; diet quality; cross-sectional survey; Ecuador; Indigenous people 

  

1. Introduction 
  

Smallholder family farmers feed the world: they produce an estimated 80% of the world’s food [1]. Yet 

paradoxically, many are malnourished [1,2]. Whereas in the past this primarily took on the form of 

nutrient inadequacies, now rural people, and especially Indigenous rural people, increasingly 

experience a double burden of malnutrition, wherein families or individuals have simultaneous nutrient 

inadequacies and excesses [3–5]. As a result, obesity and diet-related chronic diseases are becoming 

increasingly prevalent in rural areas even as the health problems associated with nutrient deficiencies 

continue [3,6]. This widespread double burden of malnutrition has been linked to the displacement of 

traditional food systems in favor of new productionist paradigms that deteriorate diversity at multiple 

levels, including in agricultural production from global to local scales, the availability of products in the 

food environment, household food access, and individual dietary intake [7]. 

 

In Ecuador, much of the Indigenous population is concentrated in the rural sector of the highland 

region, where smallholder farming is the predominant livelihood activity [8,9] and nutritional 

disparities are evident: 38% of rural children under five are stunted, compared to 27% of their urban 

counterparts [10], and Indigenous children are disproportionately affected [5]. Meanwhile, overweight 

and obesity prevalence among rural children (10%) is similar to that of their urban counterparts (8%). 

Among adults in the highland region, rural overweight and obesity prevalence (56%) is catching up to 

that among the urban population (64%), and so is the prevalence of associated chronic diseases [10]. 

Meanwhile, rural people’s access to health care services lags far behind that of their urban 

counterparts [11]. The nutritional inequalities lived by farming populations around the world have 

spurred much interest in how to effectively mobilize agriculture for nutritional health outcomes [12–

14]. 
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Discourse has reached a growing consensus that agriculture can positively impact dietary diversity of 

nutritious foods among farming populations through multiple pathways. Two pathways that have 

received strong attention are: (i) the purchase of foods using income generated by selling agricultural 

products and (ii) the subsistence consumption of foods from own production [15]. For both of these 

pathways, agrobiodiversity can be an important mediator; for example, by diversifying products for 

market sale or by producing diverse foods for own consumption [16,17]. Recently, a debate has 

emerged regarding which of these pathways is most effective and should be prioritized [18]. In some 

locations, subsistence consumption (i.e., consuming foods from own production) appears to be the 

main pathway by which higher agricultural diversity translates to higher dietary diversity [19,20]. 

Others challenge the role of own production as a primary source of farmer dietary intake [21], and 

instead propose that strengthening access to rural markets is key to improving dietary quality [22]. Still, 

others point out that heavy prioritization of the market purchase pathway can be problematic because 

of inequalities in market access [23], insufficient diversity of foods in local markets [18], or otherwise 

unhealthy market food environments [24]. 

 

These discussions often utilize dietary diversity as their outcome of interest, which serves as a useful 

proxy for nutrient adequacy [25], but unfortunately speaks little to the pressing problem of overweight 

and diet-related chronic disease. A body of literature is instead developing on how the types of foods 

obtained through the retail environment can differentially influence overweight and obesity 

prevalence, with special attention to the availability of processed and ultra-processed foods [26]. In 

high-income countries, the numerous studies assessing how the food environment affects obesity have 

produced uncertain and often contradictory results [27], reflecting the complexity of the relationship 

between environmental factors and dietary health [28]. This subject has received less attention in low- 

and middle-income countries, but the evidence thus far predominantly suggests that proximity to 

urban markets and consumption from supermarkets is associated with higher overweight and obesity 

prevalence and associated chronic diseases [29–31]. In these settings, retail markets appear to 

encourage the consumption of inexpensive calorie-rich and nutrient-poor foods [3,26], and 

increasingly, even the most remote regions are becoming flooded with products that supplant 

traditional diets and instead propagate a nutrition transition toward diets high in sugar, saturated fat, 
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and sodium [32,33]. This tendency may undermine the gains to nutritional health that may otherwise 

be made through market purchases [24]. 

 

The sum of these arguments underlines a need to better understand the nutritional contributions 

made by foods acquired through distinct pathways to farmers’ diets. Alongside this need, a growing 

chorus is now voicing the urgency of better understanding how agriculture-nutrition linkages can 

nurture positive feedback cycles with environmental sustainability [7,34,35]. This aligns with the 

growing understanding that undernutrition, obesity, and climate change constitute an inextricable 

global syndemic [36], and that food and agriculture need to be transformed together to systematically 

support planetary health [37]. In this article, we turn to Ecuador’s highland Imbabura province to assess 

the linkages between farmers’ food acquisition practices and their diets, and we further give special 

attention to farmers participating in the local agroecology movement to better understand how 

sustainable agriculture rooted in traditional farming practices may be mobilized for farmers’ nutritional 

health. 

 

1.1 Agroecology 

  

In the Ecuadorian highlands, Indigenous farmers’ organizations, NGOs, and other actors have coalesced 

around agroecological farming as a path toward environmentally and culturally restorative agricultural 

ecosystems, and for escaping the noxious health effects of heavy pesticide use [38,39]. As a result, 

some groups of smallholder farmers across the highlands are organized in agroecological farmers’ 

associations, through which they commercialize their products in alternative food networks such as 

farmers’ markets and share certain norms and values around food and agricultural practices; among 

these norms, they emphasize consuming foods from their own farms and through the social economy, 

perceiving these acquisition pathways to be better aligned with cultural traditions [40,41]. We are 

interested in the dietary dynamics of these farmers because agroecology in Ecuador has taken on the 

form of a social movement [42,43] that is expanding endogenously among farmers to influence their 

food practices, and that aspires to create a healthier, more sustainable food system for both producers 

and consumers [38]. Our previous research in the region identified that participation in the agroecology 

movement was associated with stronger performance on measures of nutrient adequacy and dietary 

moderation, even when controlling for socioeconomic variables. One of the outcomes of this research 
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was the need to better understand how participation in agroecology impacts farmers’ food acquisition 

practices, and whether this explains the relative nutritional advantage that agroecological farmers 

displayed over their neighbors [44]. 

  

1.2 Social economy 

  

While most studies on farmers’ food acquisition practices and nutritional outcomes distinguish 

between market foods and own production, the sociocultural context in rural Ecuador calls for 

consideration of a third food source, summarized as the social economy [40,44]. Related to the popular 

economy or solidarity economy, the social economy emphasizes transactions with social intentions that 

transcend profit maximization [45]. In Ecuador and elsewhere in the Andes, social economy practices 

are rooted in the Indigenous emphasis on reciprocity, and they include barter, gifting, and direct 

monetary transactions between people that have meaningful relationships with each other [40,46,47]. 

These three social economy practices—barter, gifting, and direct purchase—occur on a continuum, 

wherein goods, money, and services can simultaneously enter the exchange, and the relationship 

between the trading parties not only determines the terms of the transaction, but the transaction is 

also utilized to strengthen the relationship [48,49]. In Imbabura province, social economy practices are 

rooted in the region’s history as a bartering center for goods from the country’s coastal, highland, and 

Amazonian regions [48], and they have endured not only in spite of, but largely as a reaction to, 

modern capitalist economies [49]. Although the social economy has not received much attention for its 

potential to support farmers’ nutritional health, it may hold several relevant linkages. For example, 

Andean farmers utilize the social economy to exchange foods from distinct eco-zones, to support each 

other in times of need, and to exchange seeds, which can be sown to generate production diversity 

[40,47,50]. 

  

1.3 Study aims and overview 

  

A first objective of this study was to assess the nutritional contribution of foods obtained from market 

purchase, own production, and the social economy. We used dietary recall data with information on 

the acquisition source of each ingredient consumed to evaluate the types of foods consumed from 

each source and the contributions to measures of nutrient adequacy (i.e., meeting key nutrient needs) 
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and dietary moderation (i.e., avoiding harmful excesses). We further compared the micronutrient 

density and caloric density of the three food acquisition sources. A second objective was to explore the 

influence of the local agroecology movement on farmers’ food acquisition practices. To these ends, our 

study compared the food acquisition practices of female smallholder farmers from two groups: (i) 

farmers that participate in agroecological associations (hereafter, “agroecological farmers”); and (ii) 

neighbors of the first group who have never participated in agroecological associations (hereafter, 

“reference farmers”). 

  

2. Methods 
  

2.1 Setting and study population 

  

This study was conducted with women smallholder farmers in Imbabura province. Participants lived at 

altitudes between 1550 and 3570 m above sea level, spanning a range of ecosystems and agricultural 

zones from hot, humid subtropical valleys to the wet montane páramo ecosystem. Across the study 

region, rainfall patterns permit most farmers to grow a diversity of crops with little or no irrigation [51]. 

Imbabura has the third largest Indigenous population of Ecuador’s 24 provinces, most of whom identify 

as Kichwa and live in rural areas [9,52]. Rural poverty in Imbabura is estimated at 54% [53], with the 

highest poverty rates found among Indigenous people [9]. Rural highland diets are predominated by 

grains and tubers and by a nutrition transition that is increasing the intake of simple sugars, sodium, 

edible oils, and processed and ultra-processed foods [10,54]. 

  

2.2 Study design and instruments 

  

Data were derived from a survey applied to 90 smallholder women farmers in 2017. Only women were 

surveyed because of their predominant cultural role in household food procurement and preparation 

[55], and given previous studies suggesting that intrahousehold food distribution in rural highland 

Ecuador is not affected inequitably by gender disparities [56,57]. This study population was comprised 

of 60 agroecological farmers, who were selected at random from the rosters of agroecological 

associations, and 30 reference farmers, who were the randomly selected neighbors of the 

agroecological farmers. The survey included an open, quantitative 24-h dietary recall instrument [58], 
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as well as modules to collect socioeconomic and production data. Full details of this study’s 

conceptualization of agroecological and reference farmers, sampling methods, survey development, 

24-h recall instrument, and data collection protocols are described in Deaconu et al. [44]. 

  

2.3 Sociodemographic and production variables 

  

The sociodemographic variables in this study included age, monthly income per capita (in USD, the 

official currency of Ecuador), time to market (in the participant’s usual transport), household size, 

household livelihood sources, and education completed by the respondent. We used monthly income 

per capita to establish household poverty levels, based on the 2014 income-based poverty line [53]. For 

household livelihood sources, agroecological market sales were excluded because our sampling 

strategy stipulated that all agroecological farmers sold in these markets, whereas no reference farmers 

did. Participants also reported their monthly food expenditures. Production variables included 

production diversity, access to irrigation, and land surface in agricultural use. Production diversity was 

a species richness measure of crops and animals used for food. Land surface was a measure of land 

utilized, not land possessed, and could include land that was rented or borrowed. These variables are 

further described in Deaconu et al. [44]. 

  

2.4 Food acquisition variables 

  

The survey’s 24-h recall instrument collected the quantities of all foods and beverages consumed, and 

for each item, it queried on the source of food acquisition. Enumerators then coded responses 

according to the following categories: own production, wild harvest, direct purchase from other 

farmer, barter with other farmer, purchase from an alternative food network (e.g., farmers’ market), 

barter within an alternative food network, gifting economy, purchase from a conventional market (wet 

markets, supermarkets, corner stores, ambulatory salesmen, grocers, and all other points of sale). For 

meals that were not prepared at home, respondents listed the main ingredients that they could 

identify in the meal and all the products in the meal were categorized in their most appropriate 

category. Meals that were eaten at a neighbor’s house were categorized as gifted; meals that were 

purchased from a restaurant were categorized as purchased from a conventional market. 
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Food acquisition sources were then re-coded into three categories: (i) conventional markets; (ii) own 

harvest, including both own production and wild harvest; and (iii) social economy, including direct 

purchases from other farmers, barter with other farmers, purchases or barter from an alternative food 

network, and the gifting economy. Decisions on food source categorization were based on our 

exploratory qualitative research in the region, which involved ethnographic observation and key 

informant interviews [40]. This informed two decisions: (i) since farmers’ management of wild foods 

often meant that the line was blurred between their own production and wild harvest, these were 

grouped into “own harvest”; and (ii) all forms of direct monetary and non-monetary exchange between 

farmers, including that which occurs within alternative food networks, were grouped together because 

there was frequently no clear distinction between these types of exchange. 

 

2.5 Nutrient contributions of food acquisition sources 

  

We obtained calorie and other nutrient contents of each food item consumed in 24-h recalls using the 

United States Department of Agriculture nutrient database [59] as well as the Ecuadorian nutrient 

database for local foods that were not available in the former [60]. Doing so permitted us to 

understand the relative intake of foods from the three food acquisition sources, which we assessed as 

the proportion of total caloric energy obtained from each. Further, we assessed the contribution of 

each source to five other macronutrients (proteins, carbohydrates, fats, saturated fats, and fiber) and 

nine micronutrients (vitamin A, vitamin C, calcium, iron, zinc, thiamin, riboflavin, niacin, and folate). 

  

2.6 Dietary variables 

  

Given the double burden of malnutrition in our study region, we are interested in measures of both 

nutrient adequacy and dietary moderation. To assess nutrient adequacy, we utilized the 24-h recall 

data to apply both a food variety score (FVS) and a dietary diversity score (DDS). FVS counts individual 

foods eaten, whereas DDS separates foods into food groups [61]. Our DDS followed the 10 food group 

protocol established by the minimum dietary diversity for women score (where the 10 food groups are: 

grains, white roots and tubers, and plantains; legumes; nuts and seeds; dairy; eggs; meat; dark green 

leafy vegetables; other vitamin A-rich fruits and vegetables; other vegetables; other fruits.) [62]. Both 

FVS and DDS have been associated with numerous nutritional status indicators, including energy and 
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micronutrient adequacy, across multiple country contexts [25]. We applied both because the relative 

strength of each as an indicator of nutrient adequacy varies according to context [25,61]. 

 

Unfortunately, validated dietary indexes assessing moderation in low- and middle-income countries are 

largely lacking [63]. We evaluated dietary moderation by assessing processed food consumption 

following an Ecuadorian protocol [64] for applying the NOVA food classification system [26]. NOVA 

assesses the level of food processing in the diet by comparing the percentage of calories obtained from 

four food categories: (i) unprocessed or minimally processed foods, (ii) processed culinary ingredients 

such as oils and sugar, (iii) processed foods, and (iv) ultra-processed foods [26]. This classification 

system has successfully predicted overweight and diet-related chronic diseases in Latin American 

contexts [65]. Consuming foods from the first NOVA category is consistent with recommendations for 

healthy diets, whereas consuming an excess of foods from the remaining categories, and particularly 

the fourth, can lead to harmful nutrient imbalances [66]. In rural Ecuador, the most widespread 

manifestation of the nutrition transition up to this point appears to be in its propagation of culinary 

ingredients such as sugar and edible oils [10,54], making the second NOVA category particularly 

informative. 

 

2.7 Analysis approach 

  

We conducted bivariate analyses using SAS Software, version 9.4 (SAS Institute Inc, Cary, North 

Carolina, USA) to compare agroecological and reference farmers’ perfor-mance on sociodemographic 

and production variables, as well as on caloric intake from distinct food acquisition sources. To explore 

how the three food acquisition sources con-tributed to distinct DDS food groups, we generated line 

graphs representing pattern profiles; for each source, these profiles illustrated the proportion of 

farmers that had consumed a food item pertaining to a given food group. We then evaluated the 

relative nutrient contributions of the three food acquisition sources by assessing each source’s mean 

contribution to farmers’ daily intake of distinct nutrients, stratified by farmer group. That is, the mean 

contributions of conventional markets, farmers’ own harvest, and the social economy to a farmer 

group’s intake of a given nutrient were expressed as per-centages X, Y, and Z, respectively, which add 

up to 100% of daily intake for that nutrient. Using this information, we then evaluated the relative 

nutrient density of each food acquisition source. For this analysis, we divided each source’s 
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contribution to a given nutrient by its contribution to caloric energy. Values over 1 were considered 

relatively nutrient-rich and those under 1 were considered relatively calorie-rich. For example, a 

hypothetical source contributing to 40% of the mean daily iron intake and 30% of the caloric energy 

intake would produce an iron density of 1.33, meaning that it was rela-tively iron-rich. Finally, we 

assessed correlations between the three food acquisition sources and other study variables. 

Correlations producing r-values near or above 0.5 were considered strong, those with values near or 

above 0.3 were considered moderate, and the remainder were considered weak [67]. 

 
3. Results 
  

3.1 Socioeconomic and production variables 

  

Table 1 provides a sample description as well as a comparison of women agroecological and reference 

farmers on sociodemographic, land, and production variables. The two groups were largely similar on 

sociodemographic variables, and poverty emerged as a pressing concern in the study population. 

Agricultural income contributed to the livelihoods of both farmer groups, although the majority also 

had non-agricultural livelihood sources. Production diversity was high among the study population 

(pooled mean = 39). Agroecological farmers had significantly greater production diversity and utilized 

more land for productive purposes.  
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Table 1: Sample description and comparison of women agroecological and reference farmers on sociodemographic 
variables, food expenditures and production 

      Pooled sample (n=90)   Agroecological (n=60)   Reference (n=30)   p-value of 
differenc

e             

      
mean [SD] 
or % 

  median (IQR)   mean [SD] 
or % 

  median (IQR)   mean [SD] 
or % 

  median (IQR)   

Sociodemographics                           

  Age (years) 45 [13]   45 (37 - 52)   46 [13]   44.5 (37.5 - 53)   42 [13]   43.5 (34 - 49)   0.252t 

  Monthly income per capita (USD) 91 [90]   67 (37 - 109)   87 [81]   61 (37 - 110)   100 [105]   84.5 (40 - 109)   0.660u 

  Time to market (minutes) 47 [36]   40 (30 - 60)   49 [35]   37.5 (30 - 60)   43 [38]   43 (20 - 50)   0.492u 

  Household size 5.3 [2.6]   5 (4 - 6)   5.6 [2.7]   5 (4 - 6.5)   4.8 [2.3]   4 (3 - 6)   0.173t 

  Poverty by income                         0.560 

    No poverty 42%       38%       50%         

    Poverty 24%       27%       20%         

    Extreme poverty 33%       35%       30%         

  Livelihood sources present in household                           

    
Occasional or regular agricultural daily 
wage labor 27%       27%       27%       1.000 

    
Agricultural sales (excluding 
agroecological markets) 39%       37%       43%       0.541 

    Other livelihood sources 72%       70%       77%       0.506 

  
Education completed by interviewee (% 
of sample)                         0.424 

    None or partial primary 44%       39%       53%         

    Primary or partial secondary 38%       43%       30%         

    Secondary or postsecondary 18%       18%       17%         

Monthly food expenditure per capita (USD) 18 [18]   11 (7 - 20)   15 [16]   10 (6 - 20)   23 [21]   16 (8 - 30)   
  
0.039u 

Production                           

  Production diversity (products) 39 [17]   42 (27 - 51)   45 [15]   45.5 (36.5 - 54.5)   28 [14]   25 (17 - 41)   0.000t 
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Access to irrigation (% of sample with 
access) 43%       47%       37%       0.367 

  
Land surface in agricultural use (% of 
sample)                         0.027 

    <1 hectare 56%       45%       77%         

    1 - 3 hectares 33%       42%       17%         

    3 - 5 hectares 9%       12%       3%         

    >5 hectares 2%       2%       3%         

For categorical variables, prevalences are shown as percentages. For continuous variables, both sample means [standard deviation] and median 
(interquartile range) are shown to describe variable distributions. P-values are for the difference between agroecological farmers (farmers who 
participate in agroecological associations) and reference farmers (the neighbors of agroecological farmers, but who do not participate in 
agroecological associations), which are compared using the chi-square test, student T-test (indicated by a superscript "t") or the U-test (indicated by 
a superscript "u") according to variable type and distribution. We applied the Sattherthwaitte approximation to determine p-values when unequal 
variances were a concern. 
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3.2 Food acquisition sources and their nutrient contributions 
  
Farmers obtained different types of foods from a diversity of food acquisition sources, often relying on 
multiple sources for the same food group. Figure 1a, Figure 1b and Figure 1c show the proportions of 
agroecological and reference farmers who consumed items of each food group from conventional 
markets, their own harvest, and the social economy, respectively. Conventional markets stood out as a 
ubiquitous source of starchy staples (grains, white roots and tubers, and plantains) (Figure 1a), 
although these were also frequently obtained from their own harvest (Figure 1b) and the social 
economy (Figure 1c). Both conventional markets and farmers’ own harvest were important sources of 
vegetables and fruits for both farmer groups. Differences appeared between agroecological farmers 
and reference farmers with respect to their acquisition sources of distinct food groups. Compared to 
reference farmers, agroecological farmers relied less on conventional markets and more on their own 
harvest for the majority of the food groups assessed. Further, among agroecological farmers, the social 
economy made relevant contributions to starchy staples, dairy, meat, vitamin A-rich fruits and 
vegetables, other vegetables, and other fruits. Among reference farmers, the social economy was much 
less important, primarily contributing to starchy staples and vegetables. 
 
 

 
(a) 
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(b) 

 
(c) 

Figure 1. Proportion of farmers who consumed distinct food groups in a 24-hour period from (a) 
conventional markets, (b) own harvest and (c) the social economy, by farmer type. 
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Figure 2 illustrates that, for both farmer groups, conventional markets presented the greatest energy 

source of the three food acquisition sources. The two farmer groups exhibited differences in their 

reliance on distinct food sources for dietary energy intake. Compared to reference farmers, 

agroecological farmers obtained a significantly greater proportion of their dietary energy from their 

own harvest (p = 0.005) and the social economy (p = 0.002), and a significantly smaller proportion from 

conventional markets (p = 0.000). 

 
Figure 2. Sources of dietary energy among agroecological and reference farmers over a 24-hour period. 

  
Table 2 shows the mean contributions made by the three food acquisition sources to distinct 

macronutrients and micronutrients, stratified by farmer group. When compared to contribution to 

dietary energy, each food source’s relative contribution to each nutrient followed similar trends 

between the two farmer groups. We thus assessed the pooled sample for subsequent analyses on 

nutrient density. 
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Table 2: Mean relative contribution of conventional markets, own harvest and social economy 
to nutrient intake, by farmer category 

      Agroecological farmers   Reference farmers 

      
conventiona

l markets 
own 

harvest 
social 

economy   
conventiona

l markets 
own 

harvest 
social 

economy 

Macronutrients                 

  Energy 44% 32% 23%   69% 17% 13% 

  Protein 39% 38% 24%   67% 17% 16% 

  Carbohydrates 43% 32% 24%   65% 20% 14% 

  Fat 47% 30% 22%   75% 14% 11% 

  Saturated Fat 53% 23% 23%   83% 10% 7% 

  Fiber 30% 43% 26%   58% 27% 14% 

Micronutrients                 

  Vitamin A 25% 44% 31%   66% 23% 11% 

  Vitamin C 33% 35% 31%   59% 30% 11% 

  Calcium 34% 35% 30%   65% 20% 14% 

  Iron 36% 41% 23%   60% 20% 18% 

  Zinc 38% 36% 25%   65% 18% 16% 

  Thiamin 39% 38% 23%   62% 21% 16% 

  Riboflavin 38% 35% 27%   67% 18% 14% 

  Niacin 44% 33% 23%   69% 17% 14% 

  Folate 33% 41% 25%   61% 22% 17% 

Mean micronutrient 
contribution 36% 38% 26%   64% 21% 15% 

Table shows the average share of nutrient intake, by nutrient, that farmers obtained from each food source over a 
24-hour period. Mean micronutrient contribution is the average of contributions to  vitamin A, vitamin C, calcium, 
iron, zinc, thiamin, riboflavin, niacin and folate. 
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Figure 3a and Figure 3b illustrate the macronutrient and micronutrient contributions of each food 

acquisition source in terms of nutrient density. On a per-calorie basis, conventional markets made 

disproportionately high contributions to fat and saturated fat, and low contributions to fiber, protein, 

and to most micronutrients. In contrast, foods from farmers’ own harvest made disproportionately low 

contributions to fat and saturated fat and high contributions to fiber, protein, and most micronutrients. 

Nutrient density contributions of the social economy generally followed the same trends as those of 

farmers' own harvest, although they were generally less pronounced. 

 
(a) 
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(b) 

Figure 3. (a) Macronutrient and (b) micronutrient density contributions of food acquisition sources 
over a 24-hour period for the pooled population. Densities above 1 are relatively nutrient-rich; 
densities below 1 are relatively energy-rich. The pooled population is presented for clarity; trends were 
similar for agroecological and reference farmers. 

  
3.3 Sociodemographic, productive and dietary correlates of distinct food acquisition patterns 

  

Table 3 shows the correlations between dietary intake (as the proportion of caloric energy) from the 

three food acquisition patterns and sociodemographic, production, and dietary variables. In the pooled 

sample, dietary intake from conventional markets was positively correlated with monthly income and 

food expenditures and negatively correlated with education, production diversity, and land surface in 

use. Correlations were moderate (r-value near or above 0.3) or weak (r-value below 0.3). Intake from 

own harvest consistently demonstrated correlations of similar strength, but in the opposite direction of 

those identified for conventional markets. With respect to dietary measures, intake from conventional 

markets was negatively correlated with the food variety score and with intake of foods in the NOVA 1 

category (unprocessed and minimally processed foods). Instead, it was moderately positively 

correlated with consumption of foods from the NOVA 2 category (processed culinary ingredients). 
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Again, intake from farmers’ own harvest predominantly presented correlations that were of similar 

strength, but the opposite direction, to those found for conventional markets. No significant 

correlations were identified with the social economy. 

 

Identified correlations differed between the two farmer groups. For example, a higher monthly income 

was clearly identified to correlate with a higher dietary intake from conventional markets (r = 0.44) 

among reference farmers, but not among agroecological farmers. Moreover, most dietary correlates 

were only identified among agroecological farmers (n = 60) and the pooled sample (n = 90), for which 

sample sizes were substantially larger than for reference farmers (n = 30). However, the magnitude of 

correlation remained similar between the agroecological sample and pooled sample. For example, the 

correlation between consumption from markets and of foods from NOVA 2 (processed culinary 

ingredients) was similar in the agroecological (r = 0.29) and pooled sample (r = 0.32), indicating that the 

direction was likely similar among reference farmers, but the smaller sample size may have failed to 

detect it.  
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Table 3: Correlates of proportion of caloric intake from conventional markets, own harvest and the social economy 

    Pooled sample (n=90)   Agroecological farmers (n=60)   Reference farmers (n=30) 

    Conventional 
markets 

Own 
harvest 

Social 
economy   

Conventional 
markets 

Own 
harvest 

Social 
economy   

Conventional 
markets 

Own 
harvest 

Social 
economy 

Sociodemographics                       

  Age (years)                 -0.19 0.23   

  
Monthly income per capita 
(USD) 0.19* -0.24** -     -0.2     0.44** -0.25*   

  Time to market (minutes) -0.16       -0.24 0.15 -         

  Household size         -0.18 0.31**           

  Education (score 0-5) -0.19* 0.28***             0.16     

Food expenditure per capita 
(USD) 0.24** -0.34***       -0.38*** 0.22*   0.23     

Production                       

  
Production diversity 
(products) -0.25** 0.24**                 -0.17 

  
Access to irrigation (no = 0, 
yes = 1)                 0.15   -0.20 

  Land surface in use -0.38*** 0.44***     -0.36*** 0.43***     -0.23 0.17   

Dietary indicators                       

  Dietary Diversity Score                     0.21 

  Food Variety Score -0.26** 0.25**     -0.22* 0.24*         0.22 

  
NOVA 1 - unprocessed & 
minimally processed foods -0.18* 0.21**     -0.18 0.26**         -0.17 

  
NOVA 2 - processed 
culinary ingredients 0.32*** -0.15 -0.15   0.29** -0.16 -0.15   0.16     

  NOVA 3 - processed foods           -0.16 0.23*         

  
NOVA 4 - ultra-processed 
foods           -0.16     -0.27   0.22 

Correlations are reported using Pearson's or Spearman's Rho (R), according to variable distribution.  *, ** and *** indicate significance at the 10%, 5% 
and 1% levels, respectively. Proportion of caloric intake from each source is the calories obtained from the given source divided by the total calories in 
the diet. Caloric intake and all dietary indicators are based on a single 24-hour recall period. Education completed is an ordinal variable with values from 0 
(none) to 5 (post-secondary). Land surface in use is an ordinal variable where: 1 = <1 hectare (ha), 2 = 1-3 ha, 3 = 3-5 ha, 4 = >5 ha. Correlations 
coefficients below |+/-0.15| are left blank for clarity. 
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4. Discussion 
  

In the interest of better understanding how agriculture can be mobilized to impact farmers’ nutritional 

health, this study turned to smallholder women farmers in Ecuador’s Imbabura highland province to 

evaluate the dietary contributions of foods obtained from three different sources: conventional 

markets, farmers’ own harvest, and the social economy. We further assessed how food acquisition 

differed between agroecological farmers (i.e., women farmers who are members of agroecological 

associations) and reference farmers (i.e., women farmers who are the neighbors of the first group, but 

are not involved with agroecology), with the intent of better understanding how sustainable agriculture 

initiatives may interact with farmers’ dietary practices. 

  

4.1 Food acquisition sources and dietary health 

  

Our findings shed light on how different food sources contribute to the nutrient intake and dietary 

health of farmers in this region. On balance, market foods consumed by study participants tended to 

be more calorie-dense than micronutrient-dense, and they made disproportionately high contributions 

to fat and saturated fat intake on a per-calorie basis. On the other hand, foods that were obtained from 

farmers’ own harvest tended to be more micronutrient-dense than they were calorie-dense, and they 

also made key contributions to dietary fiber. Meanwhile, foods obtained through the social economy 

(e.g., gifting, barter, or direct purchase from other farmers) tended to follow the same trends as those 

obtained from a farmer’s own harvest, although to a lesser degree; this is not surprising, as these are, 

for the most part, foods that are simply obtained through another farmer’s harvest. 

 

These distinct nutrient contributions were reflected in dietary outcomes. Farmers with higher energy 

intake from markets tended to fare worse on indicators of both nutrient adequacy and of dietary 

moderation: they consumed a lower diversity of foods, obtained a smaller share of their daily energy 

from unprocessed and minimally processed foods (such as fruits and vegetables), and they obtained a 

greater share of their daily energy from processed culinary ingredients (such as sugar and oils). This 

resounds with the growing concerns implicating retail environments in promoting access to unhealthy 

foods [3,26], particularly in low- and middle-income settings [29–31]. Meanwhile, we found higher 

energy intake from farmers’ own harvest to be associated with both stronger nutrient adequacy and 
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dietary moderation, aligning with previous research demonstrating that the consumption of foods from 

farmers' own production remains an important resource for farmer health in many settings [17]. 

Although the relationship between food acquisition practices and dietary outcomes appeared for our 

pooled farmer sample, the correlation was significant among agroecological farmers, but not among 

reference farmers. As the magnitude of the correlation was similar across the agroecological sample 

and pooled sample, the direction of these relationships between food acquisition and dietary outcomes 

were likely similar for reference farmers, but not significant due to their smaller sample size. 

 

Our findings also appear to be consistent with previous research in Ecuador. An early study from the 

Ecuadorian highlands found that families who consumed a greater share of foods from subsistence 

production had higher dietary adequacy [68]. In more recent studies in the highlands, greater reliance 

on market foods was associated with protein deficiencies and carbohydrate excesses [69], and markets 

were posited to supplant nutritious foods from the farm with less nutritious sugars, oils, refined grains, 

and sugar-sweetened beverages [70]. Studies with Indigenous people in the Ecuadorian Amazon found 

that greater subsistence orientation and lower market integration was associated with healthier 

outcomes among children in terms of both stunting and overweight prevalence [71], and that higher 

consumption of market foods was associated with higher cholesterol levels among adults [72]. Despite 

pronounced cultural, economic, and ecological differences across the rural sectors of Ecuador’s 

biogeographic regions [8], it appears that foods from farmers’ own harvest are consistently healthier 

than those purchased from markets. 

 

4.2 Social economy 

  

Although the social economy made the least important contribution to dietary intake of the three food 

acquisition pathways assessed, it nevertheless contributed close to a quarter of agroecological farmers’ 

energy intake, and for reference farmers, it was nearly as important as their own harvest. The social 

economy can be effective for obtaining products that are not available on one’s own farm, but are 

otherwise available locally [47], as well as for filling dietary and other resource gaps during times of 

difficulty, as was evidenced during market disturbances related to the Covid-19 pandemic [50]. The 

social economy is largely distinguished from other food acquisition strategies because of its reliance on 

social capital [48,49], a resource that is constructed through the norms, relationships, and interactions 
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in a network, and is particularly important in farming communities [73]. Numerous studies have 

illustrated how social capital can beget other forms of capital, including by providing access to 

resources and lowering transaction costs [73]. Through the social economy, farmers may mobilize 

social capital to bridge other resource gaps (e.g., money, livestock, productive land) that may limit their 

ability to obtain certain foods. This may be a particularly important means to supplement food 

acquisition for farmers who otherwise lack sufficient resources to engage in equal financial or material 

transactions (i.e., paying the full cost for food, or exchanging foods of equal monetary value). 

 

The social economy has been documented for its relevance as a traditional source of food not only in 

the rural Andes [47,48], but also among other farming communities [74–76]. Nevertheless, it has not 

received explicit attention in predominant agriculture-nutrition linkage frameworks [44]. Even so, the 

connection is tenable, as farmers can mobilize the social economy both for productive resources (e.g., 

seeds) as well as directly for foods, both of which can contribute to their dietary health. We sustain 

that the Ecuadorian agroecology movement clearly illustrates the role of the social economy in 

agriculture-nutrition pathways. Although the movement is rooted in specific agricultural practices, it 

has evolved to transcend agriculture per-se, and to also create norms around the importance of 

engaging in barter, gifting, and direct purchase of seeds and foods with other farmers [40,44]. As our 

data show, the social economy contributed to agroecological farmers’ privileged access to a wide 

variety of food groups, including dairy, meat, vitamin A-rich fruits and vegetables, and other fruits and 

vegetables, and provided a quarter of their daily caloric intake. Some caution is warranted, as foods 

obtained through the social economy are not guaranteed to be healthy. For example, in the Ecuadorian 

highlands, processed foods, such as soft drinks and sweets, play an increasing role in norms around 

gifting and sharing, especially in celebratory contexts [77]. However, we found the foods obtained 

through the social economy to be overall more micronutrient-dense than calorie-dense, suggesting 

that this is a promising local pathway for supporting nutritional health. 

  

4.3 Food acquisition among agroecological and reference farmers 

  

The different approaches to food acquisition among agroecological and reference farmers in our study 

may provide key lessons on how to support health-promoting practices. In general, agroecological 

farmers obtained a greater share of their energy intake from their own harvest and the social economy 
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than did their reference neighbors, who instead relied more heavily on conventional markets. 

Moreover, the acquisition of distinct food groups varied between the two farmer groups. For example, 

farmers' own harvest and the social economy were much more important sources of fruits and 

vegetables for agroecological farmers than for reference farmers, who instead were more likely to 

purchase fruits and vegetables from markets. Additionally, agroecological farmers obtained animal 

source foods from all three food acquisition sources, while the vast majority of reference farmers 

exclusively obtained them through conventional market purchase. Previous studies have linked key 

protein and micronutrient deficiencies in the Ecuadorian rural highlands to a low intake of animal 

source foods [57,78]. A national nutrition study also identified important deficiencies in vitamin A, iron, 

zinc, and calcium, which are primarily present in animal source foods, as well as in fiber and vitamin C, 

which are primarily present in fruits and vegetables [10]. By maintaining diversified food acquisition 

strategies that include farmers’ own harvest and the social economy, agroecological farmers may have 

superior access to critical food groups and nutrients. 

 

These findings are not surprising in light of our previous research showing that social norms developed 

in Imbabura’s agroecological farmers’ associations promote consumption from farmers' own harvest as 

well as from the social economy [40,44], and that agroecological farmers take advantage of a higher 

production diversity—which is a central practice in agroecological farming [35,79]—in order to support 

dietary diversity [44]. Specifically, our previous analyses found that agroecological farmers achieved a 

mean dietary diversity score (DDS) of 5.9 food groups (out of a maximum of 10) and a mean food 

variety score (FVS) of 20 food items; this was significantly larger than the mean DDS and FVS among 

reference farmers, which were 4.8 and 17, respectively [44]. Agroecological farmers’ privileged access 

to animal source foods may also be a result of agroecology’s emphasis on the integration of livestock, 

which is raised not only as a source of food, but also to support soil fertility [35,79]. These connections 

between ecologically restorative farming practices and farmers’ food acquisition underline how 

agroecology may simultaneously serve as an environmentally-sustainable and as a nutrition-sensitive 

agricultural paradigm. 

 

The socioeconomic correlates of distinct food acquisition practices also revealed a curious difference in 

how the two farmer groups mobilized income in their food practices. Among reference farmers, higher 

incomes were strongly associated with consumption from conventional market purchases. This was not 
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observed among agroecological farmers, despite a larger sample size that would otherwise make 

detecting correlations easier. Interventions to increase incomes have been frequently proposed and 

implemented as a means to support farmers’ dietary health [80,81], albeit to varying degrees of 

success [80]. However, among reference farmers in our study, who are presumably more 

representative of farmers in the region than are the agroecological farmers, higher incomes seemed to 

support food acquisition patterns that undermine, rather than support, dietary health. The fact that 

this was not the case for agroecological farmers is compelling, especially because their low-income 

levels were comparable to those of the reference farmers and market purchases also made the largest 

relative contribution to their caloric intake. Possibly, the knowledge around food, nutrition, and 

agriculture developed in agroecological associations [40,44] may be intervening to determine how 

incomes are used. If this is the case, it would be valuable to better understand how the knowledge that 

is spread among farmers participating in agroecology could be scaled outward. 

  

4.4 Relevance for agriculture-nutrition pathways 

  

Pathways between agriculture and nutrition have been observed to operate differently in distinct 

contexts [17,80]. Because there is no one-size-fits-all approach, it is necessary to have a contextual 

understanding of how agriculture can impact nutrition in order to leverage promising pathways. Our 

data suggest that, for farmers in the Ecuadorian highlands, it is more appropriate to support dietary 

health through the consumption of farmers’ own production rather than through income generation 

for food purchases. The foods that the farmers in our study population obtained from their own 

harvest were nutrient-rich, and farmers who consumed a greater share of their dietary energy from 

this source performed better on indicators of nutrient adequacy and moderation. 

 

Previous research in the Ecuadorian highlands [44,70,82] points to a role for production diversity in 

supporting this outcome. Indeed, our data show that farmers who relied more strongly on their own 

harvest also had higher production diversity, although the relationship was not strong. This is 

consistent with numerous studies showing that production diversity can support farmers’ nutrient 

adequacy when they consume the foods that they produce [17]. However, the low magnitude of the 

correlation that we detected, and that has otherwise been detected in Ecuadorian studies [70,82], calls 

into question whether this relationship is being measured and analyzed appropriately. This issue has 
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received increased attention [17,83], with multiple explanations available for the dissonance between 

the relationships that farmers perceive between production diversity and dietary diversity, and that 

which is quantitatively measured [44]. Regardless of the precise role of production diversity, what 

remains clear in our data is that the consumption of foods from farmers’ own harvest is associated with 

healthier dietary habits. 

 

Regarding income generation for market food purchases, our findings corroborate concerns that 

markets can promote access to the calorie-dense, micronutrient-poor foods that characterize the 

nutrition transition and drive the increase in overweight and obesity prevalence in low-income settings 

[3,29–31,70]. Even so, many studies support the role of markets in providing access to dietary diversity 

and in reducing acute and chronic malnutrition [18,22,29]. As a result, some scholars have proposed 

that markets are in need of a healthier equilibrium between their simultaneous potentials to 

strengthen and to undermine dietary health [29]. However, in our study context, farmers who relied 

more strongly on market foods performed worse on both dietary moderation and nutrient adequacy 

assessments, suggesting that the potential of markets to make positive contributions to health in this 

particular food environment is severely compromised. This recalls the concerns voiced by Herforth and 

Ahmed, who proposed that the agriculture-nutrition evidence base needs to lend more attention to the 

role of market food environments, and that better tools for assessing food environments in rural, low-

income settings can enable a stronger understanding for how to support nutritional health [24]. 

 

Conventional markets nevertheless represented the greatest source of food intake for our study 

population, in terms of both energy intake and the consumption of distinct food groups, and they were 

particularly important for accessing animal source foods. It would therefore be imprudent to attempt 

to ignore the role of markets. Instead, local programs and policies would be wise to support nutrition-

sensitive markets alongside nutrition-sensitive agriculture approaches. In Afghanistan, for example, 

well-functioning markets with a strong diversity of healthy foods made important contributions to rural 

people’s nutritional health [18]. However, until we have a greater understanding of how Ecuadorian 

farmers can utilize markets to their nutritional advantage, our data suggest that income generation for 

market purchases is unlikely to achieve positive dietary effects, whereas foods from farmers’ own 

harvest deserve greater protagonism. 
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Agroecological farmers in the Ecuadorian highlands provide a unique example of how a farmers’ 

agriculture movement, rather than a top-down intervention, can influence food acquisition practices 

[44], and our data further show that their food acquisition practices are more likely to result in healthy 

diets. It is recognized that norms and knowledge around food and nutrition are important for 

agriculture initiatives to have meaningful nutritional impacts [15], and agroecology may be well-

positioned to curate and facilitate the spread of these norms. Agroecology’s orientation around 

sustainable agriculture, rooted largely in traditional practices [35], may also mean that pathways to 

human health can simultaneously support environmental health through culturally-appropriate means, 

thereby acting as a much-needed interdisciplinary resource for tackling the global syndemic of 

undernutrition, obesity and climate change [36]. 

  

4.5 Methodological reflections 

  

Like most dietary research in low- and middle-income countries [84], this study relied on 24-h recall. 

While this instrument has numerous practical advantages [84], it also has several recognized 

limitations, including a tendency to underestimate energy intake and overestimate micronutrient 

intake [85], as well as an inability to capture intraindividual variation when a single recall is deployed 

[86]. Our study also had a relatively small sample size, which undoubtedly affected our ability to assess 

certain relationships between variables. Among reference farmers in particular, where the sample size 

was only 30, we were unable to detect certain statistically significant correlations that otherwise 

appeared for both the agroecological (n = 60) and pooled sample (n = 90). We thus inferred the likely 

relationships within the reference farmer group by comparing the difference in the magnitude of 

correlations between the agroecological and pooled samples, though this practice runs the risk of 

producing spurious correlations [87]. 

 

These limitations notwithstanding, we found that our assessment of food acquisition practices by 

querying for the source of each item in 24-h recalls provided a useful means of measuring how farmers 

obtain distinct foods and nutrients. This differed from the approaches observed in many other studies, 

such as those reviewed by Jones [17], that primarily rely on more distant proxies (e.g., market distance, 

cash crop production, self-reported reliance) to infer the pathways by which farmers acquire their 

foods. Additionally, we believe our attention to nutrient-density—calculated as a ratio between a food 
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source’s relative contribution to key nutrients and its relative contribution to caloric energy—is well-

suited for better understanding how different food acquisition sources contribute to nutritional health 

in the context of the double burden of malnutrition, particularly given the complexity of interactions 

between food environments and diets [28]. Despite a breadth of research on farmer nutritional health, 

we have not identified previous studies that have measured how all three food acquisition sources 

assessed (market foods, farmers’ own production, and the social economy) contribute to nutrient 

density. Finally, we echo the words of others [7] who encourage future studies concerning rural 

populations in low- and middle-income settings to consider not only measures of nutrient adequacy, 

but also of moderation. While we found the NOVA classification scheme to be suitable for assessing 

dietary moderation in our context, we are aware that new indexes are currently being developed that 

may be even more appropriate. 

 

5. Conclusions 
  

Several salient points emerged from our study on food acquisition and dietary health among 

smallholder women farmers in the Ecuadorian highlands. First, we found that foods obtained from 

farmers’ own harvest and the social economy tended to be micronutrient-dense, whereas those 

purchased in conventional markets tended to be more calorie-dense and micronutrient-poor. Similarly, 

farmers who obtained a greater proportion of their caloric intake from their own harvest tended to 

perform better on indicators of both nutrient adequacy and dietary moderation, whereas those who 

relied more heavily on conventional markets tended to perform worse on both. This finding supports 

the notion that, in this particular food environment, farmers' consumption of foods from their own 

production is likely a more effective means for agriculture to support dietary health. In contrast, 

increasing agricultural income for food purchases may inadvertently undermine both nutrient 

adequacy and moderation. We further identified the social economy as a traditional food acquisition 

source that remains relevant in this sociocultural context, and that has an underexplored potential to 

contribute to farmers’ dietary health. Our evidence from Ecuador’s agroecological farmers indicates 

that this movement toward sustainable farming practices may also be an existing means to support 

healthy food acquisition practices. In doing so, it can contribute to the much needed systemic 

transformation of the food system, which holds the formidable duty to simultaneously support human 

and environmental health in both agricultural production and in the food environment [7,24,36,37]. 
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6.6 Supplementary results: deliberative results dissemination and 

interpretation 

 
6.6.1 Introduction 
 
This research project committed to a participatory research approach. Participatory research involves 

key communities and actors throughout all stages of research, from study conceptualization to results 

interpretation, dissemination and use (Cornwall and Jewkes 1995). Discussing the study through a 

deliberative process allows researchers, participants and stakeholders to maximize comprehension of 

the research results and identify appropriate means to utilize them in practice (Gauvin 2009). This also 

provides an opportunity to reflect on the study’s implementation process and identify lessons for 

future work (Cornwall and Jewkes 1995). This section thus describes this project’s deliberative results 

dissemination and interpretation process, presents its main findings, and reflects on the findings as 

well as on the process itself. 

 

6.6.2 Methods 

 

Consistent with the deliberative process (Gauvin 2009), results dissemination activities were conducted 

with study participants and other relevant stakeholders to meet four objectives: (i) sharing results; (ii) 

co-interpretation of results; (iii) reflection on the research process; and, (iv) discussion on translation of 

results into practice. This involved three forms of participatory engagement, which I conducted 

between May 3 and April 24, 2019. The activities received ethics approval along with other study 

components presented in this thesis (Annex 1). The three forms of participatory engagement were: 

 

(1) focus group discussions (FGDs) with agroecological AFNs that had participated in the 

research project’s cross-sectional survey; 

(2) semi-structured key informant interviews (KII) with agroecological AFN leaders; 

(3) semi-structured KIIs or group meetings with other stakeholders, including representatives of 

NGOs active in Imbabura, civil society organization leadership, local authorities and state 

agencies at different scales (municipal, provincial, national).  
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The first form of participatory engagement, FGDs, targeted individuals who had participated in the 

quantitative phases of the research project (i.e. cross-sectional survey). This activity was critical for 

achieving supporting the first two objectives of the results dissemination process (sharing and co-

interpretation of results). Methods and results related to this activity are presented in Section 6.3: 

Article 2 and Section 6.4: Article 3. The second form of participatory engagement, KIIs with AFN 

leaders, was intended to contribute to all four results dissemination objectives. The third form, KIIs and 

group meetings with other stakeholders, was primarily oriented toward the first objective (sharing 

results) as well as the fourth objective (discussing next steps).  

 

Additionally, I presented results to a broader audience through public fora and media appearances. 

These public activities and media were intended to further support the first results dissemination 

objective (sharing results), but we did not submit them to further analysis. A visual lay report (Annex 5) 

and a summary flyer (Annex 6) facilitated all results dissemination activities. These materials were 

developed to promote comprehension by people from diverse educational backgrounds and they 

currently remain for use by agroecological associations and key local partners from EkoRural. 

 

Analysis 

 

Notes from KIIs with AFN leaders and KIIs (or group meetings) with other stakeholders were examined 

using a thematic analysis (Hsieh and Shannon 2005). We assessed the following themes, which were 

related to the objectives of the results dissemination process: (i) perceptions on implementation of the 

research project; (ii) interpretation of study results; and, (iii) opportunities and next steps for 

translating research findings into practice.  

 

6.6.3 Results 

 
The results dissemination process resulted in the following activities: eight focus group discussions 

(FGDs) with agroecological AFNs (n = 128 total participants); 7 KIIs with AFN leaders; 10 semi-

structured KIIs and 5 group meetings (for a total of 78 participants in group meetings) with other 

stakeholders. Public results dissemination activities included presentations in three public fora (in the 

cities Ibarra, Quito and Riobamba), one appearance on a radio program with national reach and a 



 

257 

bulletin on the website of the Que Rico Es responsible consumption campaign35. Analysis of activities 

with AFN leaders and other stakeholders provided helpful insights on the three themes that were 

anticipated by our analysis approach. An additional, unexpected theme emerged among a minority of 

the stakeholders consulted: challenges to the research premise.  

 

Perceptions on implementation of the research project 

 
KIIs with agroecological AFN leaders provided new insights regarding study implementation, specifically 

relating to how the project was presented to the AFN, how the survey component was conducted, and 

how results were returned in FGDs. All leaders consulted expressed a positive overall perception 

regarding study implementation, and some also offered constructive ideas for how future research 

projects may be improved.  

 

Regarding community engagement for the initial presentation of the project, several AFN leaders 

expressed their appreciation that the project’s survey component was explained and discussed with 

both AFN leaders as well as other AFN members prior to implementation. One AFN leader, Alberto36, 

emphasized the importance of this process to building trust: “Sometimes, research projects can be very 

overwhelming for our people. For example [a different research project] did not do a good job 

explaining the who-what-why. This can lead to a lot of distrust, so it was good that you explained your 

project beforehand and everyone could understand what you were here to do, and not just the 

leaders.” On this same subject, both Mayra and Francisco (other AFN leaders) suggested that for future 

studies it would be helpful to provide a more detailed explanation of how study results would be 

utilized so that AFN members would have a stronger understanding of why their participation in 

research was important. 

 

Regarding survey implementation, some AFN leaders found the survey length to be long and tiring, 

while others found it to be appropriate in length. Those of the latter opinion suggested the survey 

length was a reasonable burden given the value that the survey provided, and one cited other surveys 

that were much more extensive, yet ultimately failed to deliver valuable information to the 

 
35 Available at: https://www.quericoes.org/category/investigaciones/diversidad-de-la-tierra-al-plato/ 
36 Names in this section have been altered. 
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participating community. When asked how survey implementation could be improved, AFN leaders 

Carla and Amaranta suggested that researchers be accompanied by a community member when 

conducting surveys to increase the project’s credibility and connection with the community. Carla and 

Amaranta also expressed that the survey, and therefore the scope of the research, should be expanded 

to include other variables as well as participants in other regions. Some of the subjects they suggested 

included: comparing Imbabura to other provinces, assessing economic rentability of agroecology, and 

field assessments for more detailed characterizations of agroecological practices. Carla also suggested 

that the study should be replicated in other provinces that have a longer history with agroecological 

AFNs, specifically the provinces in the southern highland region of the country.  

 

AFN leaders were enthusiastic about the participatory methods used to share and co-interpret results 

with other AFN members in FGDs, and they contrasted this to previous research projects that either 

never returned results or failed to do so in a meaningful way. One AFN leader, Carla, stated: “Many 

people have come to study our [AFN], and they all promise that they will come back to return the 

results. But of all the people who have come, you are the only one to actually come back and return 

the results.” Upon further inquiry, she specified that other researchers had indeed attempted to return 

results, but they often failed to present them using effective communication strategies; they instead 

relied on powerpoints or lectures that presented complex graphics, statistics and technical terms that 

were inappropriate for the education backgrounds of most AFN members. They emphasized that many 

AFN members have difficulty understanding Spanish (they instead speak Kichwa), let alone know how 

to read or understand statistical charts. When asked how results dissemination could be further 

improved, Alberto suggested that future projects include thorough training workshops for how to use 

data and implement results. 

 

Interpretation of study results 

 

In close discussion regarding preliminary results from our quantitative methods, AFN leaders provided 

multiple insights and perspectives that helped inform our understanding of themes relevant to our 

project’s research objectives, as well as revealed subjects of future research interest for the 

community. These insights are summarized in Table 4. 
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Table 4: AFN leadership insights on study results 

Theme Summary  

Origin of calories 
and nutrients 

One AFN leader, Carla was concerned by the results that show where agroecological and 
conventional farmers get their calories and nutrients (conventional purchase, own harvest, or 
social economy), because she believes that agroecological farmers are still obtaining too 
much of their food from conventional purchase. In contrast, Alberto and Esperanza saw this 
result as overwhelmingly positive, because it shows that agroecological farmers obtain 
substantially more of their food from their own harvest and the social economy than do 
reference farmers, suggesting that their initiatives to promote these food acquisition 
strategies have been successful. 

Dietary diversity 
and nutrients 

Several AFN leaders believed that agroecological products are more nutritious due to their 
agroecological nature (e.g. agroecological products contain more nutrients).  

Overweight and 
obesity, and 
diet-related 
chronic disease 

Most AFN leaders were disappointed to find that agroecological farmers did not perform 
better on overweight and obesity or on associated diseases. Some had expected that, by 
virtue of people’s diversification of their diets, their consumption of traditional products, 
their rejection of certain “modern” foods, their avoidance of toxic pesticides, or their 
dedication to agricultural work, they would perform better on these indexes. Aiming to then 
understand why agroecological farmers do not perform better, they suggested several 
reasons: agroecology is too new to have had an impact on overweight and associated 
diseases; not enough attention has been given to the general problem of overweight or 
specifically to excess consumption of calories, sugar, salt, and fat; farmers eat well at home, 
but when they go to the city, including to participate in the agroecological market, they do 
not eat well. They discussed this as a priority area to address through workshops or other 
means.  

Pathways 
between 
agroecological 
markets and 
dietary diversity 

AFN leaders generally perceived that agroecology may promote nutritional health by 
increasing production diversity (and therefore dietary diversity), by creating a space for 
barter (thus increasing access to dietary diversity), and by sharing food knowledge. They also 
strongly believed that people’s participation in the agroecological market has a causal effect 
in generating positive change. As Carla said, “agroecological production without the 
[agroecological] markets has no impact.” She went on to say, “you build a family within the 
group. What one person does influences the others. This generates differences in lifestyle 
and diet.”  

Production 
diversity 

While AFN leaders spoke of production diversity as an inherent part of agroecology, some 
also referred to it as a response to consumer demand. Amaranta explained that, “in the 
markets, consumers demand diversified production. This is why we learn to plant this way, to 
meet consumer demand.” She further specified that this is a unique characteristic of AFNs, as 
they have a unique consumer base.  

Barter AFN leaders emphasized the role of barter in increasing dietary diversity, especially in 
markets in which people come from different ecological zones. Alberto discussed how his 
AFN had worked to strengthen barter in order to strengthen cultural roots and support food 
sovereignty. 
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Traditional foods AFN leaders were not at all surprised that the data showed that agroecological farmers 
consume and produce more traditional foods. Specifically, they said that agroecological 
farmers consume more traditional foods because they produce more traditional foods. 
Francisco explained that traditional foods are largely coherent with agroecological 
production strategies, because they grow better on marginal lands, do not require as much 
water, and are more resistant to pests, so agroecological farmers choose to grow them. Carla 
and Amaranta drew the connection between consumer demand for traditional foods in 
agroecological markets and farmers’ production to meet that demand. Several market 
leaders also mentioned that traditional foods are a part of their Indigenous identity, and 
strengthening this identity is a priority in the social environment of the agroecological 
markets. For example, Carla explained that the organizations that supported the market from 
the beginning explicitly promoted traditional food production as a means of strengthening 
identity.  Esperanza mentioned her AFN’s affiliation with FICI (Imbabura Indigenous and 
Peasant Federation) as an additional impulse toward the valorization of Indigenous identity 
and thus of traditional foods. Additionally, Francisco mentioned that traditional foods have 
medicinal properties or are generally more nutritious or healthy.  

Land surface in 
production 

While some AFN leaders disputed the result that agroecological farmers would have more 
land surface in production than their neighbours, others saw it as logical. For example, 
Esperanza and Francisco stated that agroecological farmers might not necessarily own more 
land, but that they certainly used more land, either by making better use of the land that 
they own, or by renting space from others. Further, they said that agroecological farmers 
value farming more, making them more likely to make productive investments in purchasing 
more land. Some also suggested that this question on the survey led to confusion, with some 
people responding regarding how much land they own, even though the question asked 
about how much land they used for productive purposes.  

Irrigation Carla suggested the importance of access to irrigation in providing access to dietary diversity 
(through production yield and production diversity). 

Migration Paula summarized the importance of AFNs in attenuating rural-urban migration: “Market 
participants do not migrate; they join the market to be able to capture economic funds from 
production and not have to migrate.” 

 

Translating research findings into practice 

 

KIIs with AFN leaders as well as KIIs and group meetings with other stakeholders were an opportunity 

to discuss how research outputs (i.e. the lay report and other publications related to the results) could 

be utilized, and how findings could ultimately translate into tangible practices within AFNs or within 

stakeholder organizations. 
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With respect to research outputs, AFN leaders found the lay report to be particularly useful in 

providing an evidence base and lending scientific credibility to their initiatives. Alberto stated that he 

would use these results in a municipal ordinance that he is currently developing to support responsible 

consumption in Ibarra (the capital of Imbabura province). He specified: “This information allows us to 

substantiate what we do. It gives us indicators.” He further identified the results as a tool to support 

efforts related to the Movement for Social and Solidarity-based Economy, in which he is also a local 

leader. Another AFN leader, Francisco stated he would use the lay report as a tool in capacity-building 

activities that he leads with other (non-agroecological) farmer associations. Similarly, Carla found the 

study’s lay report to be a useful tool for supporting her AFN’s efforts to spread understanding of the 

benefits of agroecology. Several AFN leaders expressed that study findings would support in planning 

their association’s future because it provides them with a basis to assess what the association is doing 

well and what it can improve. AFN leaders also expressed hopes that the research results could garner 

increased support for agroecology at a provincial and national level, particularly for public policy. To 

these ends, several AFN leaders identified additional audiences (e.g. local ministry representatives, 

NGOs) for which they believed the study results would be useful, and placed me in contact with the 

relevant people to coordinate the meeting.  

 

Given the findings of the study, AFN leaders also brainstormed ideas on how to use their activities to 

strengthen impacts on nutritional health. Some targeted the issue that farmers do not have time to eat 

well on their AFN’s market day, and they thus considered means to provide healthy meals at the 

market as well as to set a good example in meals that the association members eat together. For 

example, Patricia was interested in introducing more wild leafy greens into the foods that the 

association members share during their planning meetings and market days, such as making the 

commonly consumed “papa con berro” (potatoes with watercress), but instead adding greens such as 

amaranth leaves, bledo, taraxaco, lengua de vaca or verdolaga. She also considered ways to “include 

more Indigenous foods” that mixed grains with legumes, such as hominy with beans. She suggested 

these practices would serve to both provide nutritious meals for AFN members, who are otherwise 

very busy on market days, as well as to promote traditional foods. Other AFN leaders suggested that 

they would increase emphasis on discussing dietary excesses that lead to overweight and associated 

diseases. 
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To further support linkages between agricultural practices and nutritional health, AFN leaders also 

discussed the importance of connections with ally organizations. For example, Carla spoke of the role 

of the NGOs Agronomists and Veterinarians without Borders, Oxfam and Vibrant Village in funding 

activities related to the Que Rico Es responsible consumption campaign. Through this funding, her 

association was able to organize and participate in multiple replicas of the Que Rico Es responsible 

consumption educational workshops, which she identified as being particularly effective in sharing 

nutritional knowledge. Patricia cited the importance of gastronomy workshops given by Vibrant Village 

for learning how to translate production diversity into dietary diversity. Given the results of the study, 

AFN leaders proposed that strengthening engagement with NGOs and other civil society organizations 

would serve to build on existing successes and to continue working on areas that need further 

attention. 

 

For some of the other stakeholders consulted, discussing results was useful for identifying ways in 

which agricultural programming could become more nutrition-sensitive. For example, the Imbabura 

Minister of Agriculture expressed interest in strengthening initiatives aimed at increasing production 

diversity, and particularly diversity of traditional crops and varieties. To support this goal, he organized 

for me to facilitate a half-day workshop with his entire staff, with the dual objectives of presenting 

research results and facilitating activities for his staff to brainstorm specific actions they can take to 

strengthen agriculture-nutrition linkages. Similarly, two NGOs discussed how they could more 

systematically include activities promoting pathways from agriculture to nutrition, such as through 

gastronomy workshops that support healthy dietary practices or through competitions where prizes 

are given to farmers who stand out in their ability to accomplish certain feats related to agroecological 

practices. Representatives from these same two NGOs also found the research methods shared to be 

useful in supporting their own monitoring, evaluation and research activities. For example, one 

requested training on the dietary methodology utilized in the project such that they may use the same 

methods in forthcoming work. Subsequently, we met to discuss the use of the 24-hour recall 

instrument and the methods available for analyzing dietary data.  

 

Challenges to the research premise 
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Stakeholders from agroecological AFNs, NGOs, other civil society organizations and state authorities 

overwhelmingly found the study’s methods and findings to be coherent with their own knowledge, 

experiences and observations. However, in two meetings with agencies within the Ministry of 

Agriculture, a small minority of meeting participants challenged the methodological validity of the 

study as well as the study’s conclusion that agroecology may be an appropriate avenue to support 

nutritional health among farmers. Their concerns cited: the “impossibility” of using statistical methods 

to compare average values of farming groups of different sample size (“of course the average 

production diversity is bigger in the agroecological group if you surveyed twice as many people”); the 

unfounded “satanization” of industrial processed foods, which they perceived to be preferable from a 

microbiological food safety point of view than non-industrial foods; food safety of foods consumed 

from own-production and sold in agroecological AFNs, which they sustained could be contaminated 

with bacteria; the “fundamental flaw” in our research of not assessing potential heavy metal 

contamination in agroecological products; the “impossibility” of agroecological AFNs as a means of 

supporting farmer nutrition through lower food expenditures, given that foods sold in AFNs are often 

more expensive than in other food outlets; and, the “backwardness” of “anti-modern” agricultural 

approaches. The statements of these two individuals were surprising, both to myself and apparently to 

other meeting participants, because they were voiced with strong emotions that were discordant with 

the tones otherwise being used by the group. They also appeared out of context, as they did not 

connect with other subjects being discussed by the group, and the two individuals also did not 

contribute in other ways to the group’s discussions. It seemed possible that these were attempts to 

derail discussion and distract from other subjects. 

 

6.6.4 Discussion 

 
We believe the deliberative results dissemination and interpretation process was effective in 

supporting our participatory research approach, providing valuable insights and points of reflection for 

the research team as well as the AFN leaders and other stakeholders who participated. Moreover, 

although our research framework had not explicitly adopted an “Indigenous approach” (Drawson, 

Toombs, and Mushquash 2017), results interpretation activities with AFN leaders divulged the ways in 

which our research engaged responsibly with Indigenous communities, and the ways it could be further 

improved. 
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Study implementation 

 

Although we had consulted AFN leaders throughout the research process to design appropriate study 

protocols, obtaining their retrospective feedback on research implementation was key for 

understanding how we had been effective and how we could improve in the future. AFN leaders 

highlighted the importance of community engagement in multiple steps of the research process and 

offered three key lessons. First, presenting the project effectively prior to research is key for building 

trust and garnering support for the research project. While they found our process to be effective in 

supporting a trusting relationship, they suggested that we could have offered stronger levels of detail 

on the utility of the project in order for participants to understand the value of their involvement. 

Establishing a stronger sense of purpose with respect to the research would perhaps assuage concerns 

regarding the time burden of responding to the survey questions. Building trust and empowering 

participants in the research process are recurring themes, particularly for research with Indigenous 

communities (Drawson, Toombs, and Mushquash 2017).  

 

Second, AFN leaders expressed the importance of engaging community members in the data collection 

process to further support trust between the researchers and the participants. While members of our 

team had prior experience working with community researchers in Indigenous contexts and could 

attest to their role in supporting appropriate study protocols (Chan et al. 2019), we chose not to do so 

because we were uncertain of our ability to effectively identify and train community researchers. 

However, AFN leaders alerted us to what would have likely been a favorable alternative, wherein the 

non-community researcher could be accompanied by a community researcher, thereby taking 

advantage of the strengths offered by each.  

 

Finally, AFN leaders highlighted the importance of a diligent process for returning results to 

participants. This appeared to be our strongest success, and AFN leaders’ satisfaction with our process 

pointed to the effectiveness of the interactive, participatory activities that we utilized in FGDs. Such 

activities are gaining stronger support in nutritional programming and research (CARE 2013). The 

assertion by one AFN leader that this was the first time researchers returned results in a way that was 

meaningful for her AFN is a call for pause and self-reflection within the research community. It 
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underlines the importance of not only presenting study results, but of carefully developing appropriate 

means to effectively communicate results and promote participatory reflection among the 

communities that participated in the research process and that may hold the greatest direct 

investment and interest in the research findings.  

 
Interpretation and translation of results 
 
In the co-interpretation of results, insights provided by AFN leaders on key themes were largely 

consistent with those that emerged during FGDs (Section 6.3: Article 2 and Section 6.4: Article 3). 

Moreover, AFN leaders were able to identify the successes of their groups’ activities (e.g. promoting 

own-consumption and barter, promoting traditional foods) as well as the areas that need further 

attention (e.g. addressing overweight, finding ways for AFN farmers to eat well on market days, 

promoting wild traditional foods). This process also identified themes that were not discussed in FGDs 

(e.g. irrigation, migration) and signaled areas of future research that may be of interest to participating 

communities. For example, our future research may consider further exploration of the nutritional 

value of foods produced through agroecological farming, the medicinal value of traditional foods, the 

role of irrigation in supporting nutritional health, and how agroecology may impact rural-urban 

migration. These discussions not only contributed to our understanding of the research results, but also 

provoked meaningful, formative reflections for both AFN leaders and for the research team as we each 

approach future objectives in our activities. These discussions further allowed us to identify points of 

mutual interest on which we may continue to collaborate, thereby strengthening the foundation of 

trust and alignment around shared objectives that are key to both participatory and Indigenous 

research (Macaulay et al. 1999; Drawson, Toombs, and Mushquash 2017). 

 

Discussions on how research outputs could be utilized and how the findings could be translated into 

practice demonstrated how the research could hold value and provide benefit not only to the research 

team, but to the participating community as well as to other stakeholders. This is consistent with the 

goals of participatory research and Indigenous research paradigms, both of which aim to implement a 

research process and produce findings that mutually benefit the participating communities and the 

researchers (Macaulay et al. 1999; Drawson, Toombs, and Mushquash 2017). Moreover, the level of 

specificity that AFN leaders and other stakeholders provided for their use of study outputs and for how 

they may translate findings into practices—and the urgency with which they organized follow-up 
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meetings—suggested that the deliberative results dissemination process was effective in strengthening 

benefits to the study community and to other stakeholders; it did not appear to merely be an 

expression of positive platitudes intended to appease or otherwise please the research team. 

Additionally, the ideas they brainstormed provided tangible examples of how practices can be 

nutrition-sensitive.   

 

Challenges to research premises 

 

The heated challenges to the validity of research methods and findings that were brought forth by two 

members from different groups within the Ministry of Agriculture were a cause for reflection within the 

study team. The points they brought up were not only unexpected because they were tangential to the 

discussion37, but because they made unfounded jumps in logic38 or seemed to intentionally distort 

facts.  During later discussion with Ekomer research team members, one member identified the 

discourse used by the two individuals as being consistent with the talking points promoted by the 

Asociación Nacional de Fabricantes de Alimentos y Bebidas (ANFAB; national association of food and 

beverage manufacturers), which is the special interest group representing processed foods and 

beverages in Ecuador. He described similar tactics—creating confusion around scientific methods; 

conflating food safety with food security; misrepresentation of facts; unusual leaps in logic—used by 

industry actors in attempts to alter the efficacy of Ecuador’s “stoplight” nutritional labeling system for 

content of fat, sugar and sodium in processed foods. Similar actions from the processed food industry 

have been reported in Brazil (Mialon et al. 2020) and in Canada (Vandenbrink, Pauzé, and Kent 2020). 

That we would hear similar rhetoric during the results dissemination process of the present research 

project was concerning, possibly signaling the extent to which the processed food and beverage 

industry has infiltrated state agencies in order to undermine efforts to support nutritional health. 

 

 
37One such tangential discussion subject was their concern with microbiological food safety (i.e. possibility of 
contamination with E. coli or other pathogens) of unprocessed foods sold by farmers versus that of industrially 
processed foods. This subject was not relevant to discussions on how farmers can leverage their farming 
strategies to obtain nutritious foods, yet it was used to suggest that agroecological farming is unsafe. 

38 For example, their concern on heavy metal contamination in foods produced through agroecology is 
unfounded because agroecological farmers do not grow on soil that would have distinct heavy metal content 
than that of their non-agroecological neighbours. Even so, our lack of assessment of heavy metal contaminants 
was used as an argument to suggest that our research was fundamentally flawed. 
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6.6.5 Conclusions 

 

The themes discussed with participating communities, AFN leadership and other stakeholders 

illustrated the importance of a participatory approach including a deliberative results dissemination 

process. Participating communities and other stakeholders were able to not only obtain results in a way 

that was relevant to them, but they also took the opportunity to reflect on the results, provide input 

for future research, and identify tangible means of translating research results into future 

programming and practice. For the research team, this was key for both obtaining a deeper 

understanding of our results and for engaging in a research process that could make meaningful 

contributions to programming and practices around food and agriculture. We gleaned actionable 

lessons on how to improve our research protocols, identified new subjects of mutual interest for the 

research team and participating communities and strengthened bonds for continued collaboration. The 

unexpected confrontation with what appeared to be food industry actors gave us insights on the 

challenges that we face in supporting nutritional health, but also strengthened our resolve to continue 

meaningful research in this field. 
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7. General discussion  

This thesis was guided by the goal to explore agroecology’s potential to support farmers’ nutritional 

health in the Ecuadorian highlands, and to contribute to knowledge on how agroecology may act on 

agriculture-nutrition linkage pathways to address the double burden of malnutrition. This chapter 

synthesizes the findings from the different components of the study to respond to the hypotheses that 

drove this research and to offer an integrated portrayal of nutrition and food relationships identified 

among agroecological farmers in Imbabura, Ecuador. Further, it highlights directions for future 

research, discusses the contributions of this study and offers reflection on key methodological lessons. 

 

7.1 Linkages between agroecology and nutritional health 

 
Predominant agriculture-nutrition linkage frameworks identify pathways for agriculture to positively 

affect nutrition through consumption of own-production, agricultural income used for food purchases 

and women’s empowerment (Hawkes and Ruel 2008; Arimond et al. 2011; Herforth and Harris 2014), 

and many of these pathways are expected to be mediated by agrobiodiversity (Jones 2017; Frison and 

IPES-Food 2016; Powell et al. 2015). In our research we posited that agroecology, as a farmers’ 

agricultural movement, would act on similar pathways to promote nutritional health among farmers 

participating in agroecological alternative food networks (AFNs) in Imbabura province. Given previous 

research and NGO experience with agroecological AFNs in the Ecuadorian highlands (Deaconu, Borja, 

and Oyarzún 2015), the specific pathways we proposed to lead from agroecology to farmer nutritional 

health differ somewhat from the predominant framework laid out by previous agriculture-nutrition 

linkage literature, but nevertheless have multiple key points of interaction. We began with the 

hypothesis that agroecology would increase not only production diversity, but also social capital. In 

turn, we expected these to promote consumption of foods from own-production, foods from the social 

economy as well as traditional foods. Finally, we expected these consumption practices to be 

associated with stronger nutrient adequacy and dietary moderation, leading to overall better 

nutritional health in the face of the double burden of malnutrition. 

 

Through a mixed methods research design, we found empirical evidence to support the validity of each 

of these hypotheses among agroecological AFN farmers in our study region. Figure 5 summarizes the 
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linkages that our qualitative and quantitative findings identified with respect to our hypothesized 

pathways. The sections that follow provide further discussion of each linkage presented in Figure 5 

(beginning with agroecology to production diversity), and place our findings in context of existing 

agriculture-nutrition frameworks as well as other literature. 

 

Figure 5: Linkages detected supporting the pathways from agroecology to stronger nutritional health 
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7.1.1 Mobilization of production diversity 

 

One of the most salient differences that emerged between 

agroecological and reference farmers in our study was that 

agroecological farmers had much higher production diversity. 

This was no surprise, given that the use of agrobiodiversity is a 

practice that has become fundamental to agroecology in Ecuador 

(Macas and Echarry 2009; Heifer 2014) and around the world 

(HLPE 2019). Numerous studies (Jones 2017), including two in 

Ecuador (Oyarzun et al. 2013; Melby et al. 2020) have identified 

an association between production diversity and dietary diversity, using dietary diversity as a proxy for 

nutrient adequacy (Ruel 2003). The mediators of this relationship are complex (Berti and Jones 2013), 

but two have attracted much attention: (i) farmers can utilize production diversity to generate 

agricultural income, thereby obtaining more money for purchase of diverse foods; and, (ii) farmers can 

consume the diverse foods that they grow on the farm, leading to more diversity on their plates (Jones 

2017). In our study context, we found greater support for the latter. 

 

A potential role for agricultural income from AFNs 

 

The agroecological farmers who participated in our study demonstrated that they had exceptionally 

high production diversity compared to reference farmers; however, they did not suggest that their 

production diversity increased their income or their capacity to purchase foods. Indeed, we found that 

they obtained stronger dietary diversity than reference farmers despite lower food expenditures. We 

further found that, among all farmers, consumption of foods purchased from markets was negatively 

correlated with one of our dietary diversity indicators (Food Variety Score). While we did not find 

evidence linking production diversity to dietary diversity through income generation, evaluations of 

agroecology interventions in Brazil and India found participation in agroecology to improve both 

incomes and dietary outcomes (Chappell et al. 2018). Among Imbabura’s AFNs, it also remains plausible 

that agroecology may support an income pathway to nutrition, albeit indirectly. For example, in Section 

6.2: Article 1, we discuss how agroecological markets create a space where farmers can sell a diversity 

of products in small quantities, as opposed to requiring them to sell in bulk to intermediaries—a 
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market pathway to which many smallholder farmers and particularly women have limited access 

(Contreras Díaz, Paredes Chauca, and Turbay Ceballos 2017). Doing so, it is possible that agroecological 

markets may mobilize production diversity to place income directly in the hands of women. Even if 

there is no net increase in household income and no net increase in the amount of money spent on 

food, women’s control of income can nevertheless support food purchases that are more nutritious 

(Alkire et al. 2013) and other care practices that ultimately impact nutrition (Kadiyala et al. 2014). Given 

the complexity of agriculture-gender-nutrition linkages (Kadiyala et al. 2014), the relationship between 

agroecology participation, women’s empowerment and nutritional health merit further research. 

 

From production diversity to diets 

 

Consumption of own-production is considered the most proximal means by which diversity on the farm 

can lead to diversity on the plate (Herforth and Harris 2014). Likewise, the farmers we consulted 

expressed that greater diversity on their farms directly provided greater diversity for their meals, with 

one farmer memorably referring to her land as her “refrigerator” (Section 6.2: Article 1). Our statistical 

analyses verified the correlation between production diversity and dietary diversity, but our 

quantitative results were inconclusive as far as the mediating role of consumption of own-production. 

However, we believe this inconsistency was a product of our methodological decisions in quantitative 

research rather than an error of perception made by farmers. 

 

For example, our small sample size led us to make certain analytical decisions that likely compromised 

our ability to assess this relationship. In Section 6.4: Article 3 we collapsed foods from own-production 

together with foods from the social economy in order to facilitate path analysis, arguing that together 

these represented a “non-market” alternative to conventional market purchases. The fact that we did 

not find production diversity to support non-market food consumption in this path analysis may have 

been a result of this decision. Instead, in Section 6.5: Article 4, we did find production diversity to 

correlate with consumption of foods from own-production. Even so, the correlation was rather small 

(r=0.24) and only appeared for the pooled sample, rather than for either of the two farmer groups 

when assessed separately. 
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Another explanation may be that our study instruments and analysis methods were not adequate for 

capturing the relationships between production diversity and diet more generally. Just as the 

correlation was small between production diversity and consumption from own-production, the 

relationship was also small between production diversity and measures of dietary diversity. In our path 

analysis on dietary outcomes of agroecological farming, production diversity produced a standardized 

path estimate of 0.19 for the Dietary Diversity Score (DDS) and 0.28 for the Food Variety Score (FVS). 

Among the pooled sample, correlation analysis produced an r-value of 0.31 for DDS and 0.37 for FVS 

(data not shown). This weak relationship was similar to those found by other studies in Ecuador 

(Oyarzun et al. 2013; Melby et al. 2020) and elsewhere (Jones 2017).  

 

We nevertheless suspect that multiple factors attenuated the magnitude of the correlation in our 

study, and these factors are likely relevant to other studies as well. We had expected the correlation to 

be smaller when utilizing DDS than FVS because our production diversity measurement is species-based 

whereas DDS is food group-based. This creates inconsistent scales of measurement, as previously 

discussed by Berti (Berti 2015). Another factor that would have affected the relationship with all our 

dietary measures was the inconsistency in temporal scales used in assessment: while we measured 

production for an entire year, we only measured diet based on a 24-hour period of consumption. Foods 

that people grow throughout the year cannot be expected to be ripe and available for consumption on 

every single day39. Finally, other scholars explain that the relationship between production diversity 

and dietary diversity may be difficult to capture because it is not necessarily linear, particularly in highly 

agrobiodiverse settings (Sibhatu, Krishna, and Qaim 2015), such as that in our study context.  

 

Given these considerations, we believe that the agroecological farmers we spoke with were likely 

correct in their assessment that production diversity impacted dietary diversity through consumption 

of own-production, and this relationship is likely stronger than was detected by our quantitative 

analyses. Moreover, if production diversity indeed promotes consumption of own-production, then it 

 
39 The analyses we conducted specific to traditional foods [TF] production and consumption (Section 6.3: Article 
2) demonstrate that using equivalent measurement and temporal scales can produce more robust results. For 
these analyses, we measured both TF production diversity and TF consumption diversity on a species-basis and 
both were measured for the past year, rather than for a single day. The resultant standardized estimate from 
path analysis for agroecological farmers was 0.35, and the correlation analysis between TF production diversity 
and TF consumption diversity for the pooled sample produced a strong r-value of 0.61. 
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may also be indirectly involved in the downstream relationship we found in Section 6.4: Article 3 

between consumption of non-market foods (including both own-production and social economy) and 

dietary moderation. If this is the case, then this is particularly interesting because most literature on 

the role of production diversity in nutrition focuses solely on nutritional adequacy, not moderation 

(Jones 2017; Herforth et al. 2019). Potentially, production diversity may be playing an undercredited 

role in mitigating the harmful nutrient excesses implicated in overweight and obesity as well as 

cardiometabolic chronic disease. 

 

Production diversity as a complex behaviour 

 

Our statistical findings notwithstanding, our ethnographic observations (Section 6.2: Article 1) served 

as a reminder that farming and eating are behaviours that are ultimately subject to the complexities of 

human decision-making. The economist Daniel Kahneman received the Nobel prize for his work 

establishing that human behavioural decisions do not follow the calculated rationality of economic 

theory (Kahneman 2003). Similarly, we found that farmers do not always follow a cause-and-effect 

rationality of growing more diversity to eat more diversity, but also grow certain otherwise edible 

products for aesthetic reasons, sentimental reasons, or out of a sense of experimentation. At times, 

these decisions can dilute the relationship between production and diet. For the farmer who 

intentionally planted papaya trees at an altitude that was too high to bear fruit because “it looks nice 

and the birds seem to like it,” it is arguable that she is contributing to a healthy ecosystem by creating 

habitat for wildlife. Downstream, supporting healthy ecosystems can certainly impact diets (Frison, 

Cherfas, and Hodgkin 2011; Berti and Jones 2013), but such a relationship may be so indirect and 

complex that it eludes our causal framework. These observations align with the commentary of 

Natividad and colleagues, who criticize that many discussions on production diversity and nutrition 

create the “abstraction that agriculture, food and nutrition are the product of a series of highly 

instrumental, independent, and linear chain-like linkages composed of discrete value” (Natividad et al. 

2021). They instead propose that agrobiodiversity and nutrition are better understood through a 

relational perspective, in which people, their agrobiodiversity and their food are closely 

interconnected, rather than spatially segregated or otherwise cleanly compartmentalized (Natividad et 

al. 2021). In our research, we are guilty of precisely the “abstraction” that Natividad and colleagues 

criticize, in that we prioritized understanding chain-like linkages over the complex, nonlinear processes 
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that underlie the relationships we explore. We believe both approaches have value, and our qualitative 

observations around production diversity stood out in their ability to illustrate that each statistical 

trend we detected contains deviations and complexities that can throw off-course our intention to 

simplify our understanding of the relationship between agrobiodiversity and nutrition.  

 

7.1.2 Strengthening of social capital 

 

The social movement orientation of agroecology in Ecuador, the 

intricate connectivity between agroecological organizations 

(Sherwood et al. 2013; Gortaire 2016) and the positive social 

relationships formed within agroecological AFNs (Contreras 

Díaz, Paredes Chauca, and Turbay Ceballos 2017; Deaconu, 

Borja, and Oyarzún 2015) led us to hypothesize that social 

capital (i.e. the resources inherent in relationships) may 

contribute to nutrition outcomes among participating farmers. 

Indeed, our qualitative observations, particularly those described in Section 6.2: Article 1, bore witness 

to the role that agroecology plays in constructing and expanding farmers’ social networks: for some 

women, their AFN gave them a unique opportunity to engage with people outside their village; for 

others, their AFN even opened the door to travel outside the country and engage with an international 

agroecology community. Moreover, farmers described how the types of relationships they forged 

through their AFNs were different in quality than many of their prior relationships, allowing them to 

find like-minded people and mutual respect. Although the literature on agroecology and social capital is 

limited, in a recent longitudinal study in Malawi, Kansanga and colleagues also found that agroecology 

participation was associated with sizable improvements to participants’ social capital endowment 

(Kansanga et al. 2020). 

 

Agroecology’s social capital begets other forms of capital for dietary outcomes 

 

In their valuable exploration of agroecology and social capital, Kansanga and colleagues discussed how 

strengthening social capital enabled agroecology to also indirectly strengthen other, more tangible 

forms of capital that are frequently obtained through social relationships, such as productive resources 
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and knowledge (Kansanga et al. 2020). Kansanga and colleagues’ study concentrated on the role of 

social capital in advancing agricultural practices, but they did not extend the link into nutritional 

outcomes. This link is instead supported by Kumar and colleagues, who reviewed studies on rural 

women’s groups in South Asia to understand how social capital can ultimately lead to nutritional 

outcomes. They sustain that the social capital created through women’s groups enable women to 

better mobilize financial resources, agricultural income and outputs, health and nutrition information 

and access to services for their nutritional advantage (Kumar et al. 2018). 

 

While our own research did not directly measure social capital, our qualitative analyses nevertheless 

indicate that the social capital formed in agroecology can act on food and nutrition norms and 

knowledge, which are considered key mediators between agricultural practices and dietary outcomes 

(Herforth and Harris 2014). Agroecological farmers repeatedly credited their social relationships for 

leading them to adopt or strengthen certain norms and knowledge related to agriculture and food. 

Farmers described, for example, that their AFNs allowed them to discuss food uses, health benefits and 

recipes with other farmers and with AFN clients. Their relationships with other farmers within their 

own AFN as well as from other AFNs also enabled them to increase their barter networks, both of foods 

and of seeds. They further described how the social expectations around food differed between their 

AFN and village communities: unlike in their village, in their AFN, industrial processed foods are taboo 

while home-made and traditional foods are prized. Moreover, AFN farmers expressed great pride in 

obtaining food from their own production or through the social economy. Similar to the findings of 

Kansanga and colleagues (Kansanga et al. 2020), these examples show how social capital begets other 

forms of capital, such as human capital in the form of food literacy and nutrition knowledge as well as 

material capital in the form of diverse foods and seeds. Importantly, these specific resources have 

recognized potential to positively impact the quality of dietary intake (Perry et al. 2017; Herforth et al. 

2019), particularly when they are mobilized concomitantly (Berti, Krasevec, and FitzGerald 2004).  

 

Social bonding and bridging in agroecology 

 

Kansanga and colleagues also offered a helpful description of how agroecology contributes to both 

“bonding” and “bridging” social capital, with the former referring to the capital created through 

farmers’ ties to others with similar social characteristics, such as other farmers, whereas the latter 



 

276 

refers to the capital derived from ties extending beyond their immediate social connections (Kansanga 

et al. 2020). Our study aligns with their findings: the farmers we consulted also expressed that they 

developed their social capital through a diversity of relationships, including with other AFN farmers, 

with urban AFN clients and with various organizations extending beyond their AFN, such as national 

agroecology networks, civil-society food activist movements, NGOs and Indigenous federations. 

Bonding and bridging social capital have been shown to influence health outcomes in different ways; 

the former can contribute to strengthening internal norms and identity, whereas the latter can bring in 

new resources and information (Eriksson 2011). The diversity of relationships enabled through 

agroecology may thus support multiple social mechanisms for influencing nutritional health among 

farmers. 

 

Quantifying social capital’s impacts on dietary intake 

 

Our qualitative data and the existing literature provided support for the role of agroecological networks 

in mobilizing social capital for dietary outcomes. Unfortunately, we were unable to directly assess the 

quantitative relationship between social capital and dietary measures, as our survey did not include an 

adequate instrument for measuring social capital. However, some of our results in path analysis hinted 

at its role. For example, in Section 6.4: Article 3, we detected that agroecology acted both on one of 

our measures of nutrient adequacy (Dietary Diversity Score) as well as on non-market food 

consumption without passing through other mediators. It is plausible that this linkage is a reflection of 

the role of social capital, especially given that agroecological farmers expressed that their social 

networks promote the consumption of diverse foods, as well as the consumption of foods from own-

production and from the social economy (which together made up our non-market food consumption 

variable). If social capital is indeed acting on these food acquisition sources, and particularly on 

consumption of foods from own-production, then it may be enabling the associated positive effects on 

nutrient adequacy and dietary moderation. 
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7.1.3 Nutritional contributions of foods from own-production  

 

Growing foods for own-consumption, also known as 

“subsistence farming,” has received a bad rap among some 

actors in the development economics community. Despite 

certain recent shifts in discourse, the World Bank has an 

extensive history of portraying subsistence farming as the 

bottom rung on the development ladder and instead espousing 

the view that market integration forges the path to a better life 

(McMichael 2009). This perception is repeated to a certain 

extent in the agriculture-for-nutrition literature, in which some scholars express that agriculture is 

better positioned to improve nutritional outcomes through market pathways than through own-

consumption (Sibhatu 2019). While it is possible this may hold true in some regions, we believe 

agroecological farmers in our study context would squarely reject this perspective. Farmers in our 

study and in previous work in Ecuador (Contreras Díaz, Paredes Chauca, and Turbay Ceballos 2017; 

Deaconu, Borja, and Oyarzún 2015) did express benefitting from integrating into AFN markets; 

however, much of this benefit was derived from evading the harms they had otherwise experienced 

when operating in conventional market spaces, including price volatility, incompatible product quality 

and quantity expectations, and distressful interactions with intermediaries (Contreras Díaz, Paredes 

Chauca, and Turbay Ceballos 2017; Deaconu, Borja, and Oyarzún 2015). Agroecological farmers in our 

study instead repeatedly emphasized the value of own-consumption as a means to maintain 

sovereignty over their culture, production and food, and to access healthier foods. Their view is 

consistent with a body of evidence that shows consumption of own-production to improve food 

security (Baiphethi and Jacobs 2009) and provide access to diverse diets (Jones 2017).  

 

In our own quantitative assessment, presented in Section 6.5: Article 4, we also found that among both 

agroecological and reference farmers, the foods they consumed from their own-production tended to 

be more nutrient-dense than those obtained through market purchase, which were instead more 

calorie-dense and nutrient-poor. Farmers who relied more heavily on own-production for their foods—

which we assessed according to the proportion of their caloric intake that came from this source—

tended to have higher dietary diversity, which we used as a measure of nutrient adequacy. Meanwhile, 
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farmers who relied more heavily on market purchase tended to perform worse both on measures of 

nutrient adequacy and of moderation: their diets were less diverse and included a greater relative 

caloric proportion of processed culinary ingredients such as added sugars and oils. Given that these 

foods contribute to the looming increase of the double burden of malnutrition in Ecuador’s rural sector 

(Freire, Ramírez, and Belmont 2015; Freire et al. 2014), we believe that production for own 

consumption may be a more appropriate means of supporting access to nutritious foods in the food 

environment of our study context. 

 

The importance of access to land 

 

While we already gave careful consideration to the role of production diversity as well as social capital 

in supporting production for own-consumption, another factor that emerged in Section 6.4: Article 3 

was the amount of land in production. It makes sense that greater land can enable greater yield for 

own-consumption, regardless of the diversity being produced or consumed. This is also consistent with 

findings reported elsewhere in the Ecuadorian highlands, wherein greater land holdings enabled 

greater consumption of own-production up to a certain threshold, at which point additional land was 

primarily dedicated to agriculture income rather than own-consumption (Oyarzun et al. 2013). Access 

to land for smallholder farmers in Ecuador has been a wrought issue for decades, if not centuries. 

Inequality in land access is so extreme that, in Imbabura, 86% of farmers are considered smallholders, 

but they only occupy 16% of total agricultural land by area, and women and Indigenous farmers 

disproportionately occupy the smallest parcels (Brassel et al. 2008). Indigenous people’s access to land 

remains affected by the history of colonization and centuries of subjugation, and is also complicated by 

modern forces, including rising costs of buying land, incentive to sell land and limited access to credit. 

Further, inheritance-based subdivision practices, in which children split the land inherited from their 

parents, mean that without opportunity to acquire additional land, parcels can only become smaller 

and smaller with the passing of generations (Goodwin 2021).  

 

Our survey results showed that agroecological farmers had greater land surface in production than did 

reference farmers, and path analysis revealed that greater land surface in production enabled greater 

consumption from non-market food sources. Agroecological farmers sustained that they did not have 

privileged access to land, but rather that placing land into production was a greater priority for them 
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due to their agroecological practices. They cited that some neighbours, including their own family 

members, had moved away from agriculture as a livelihood strategy, meaning that they left land 

unused. Agroecological farmers thus borrowed or rented land from their neighbours to expand their 

production possibilities. Some farmers also expressed maximizing production surface by utilizing parts 

of their land holdings that are more difficult to farm, such as steep slopes or otherwise marginal lands. 

These findings bring up several complicated concerns. First, if accessing more land for consumption of 

own-production depends on having neighbours who have minimized their dedication to agriculture, 

then this may not be a strategy that can operate at a larger scale within the community; however, this 

may be where production diversity becomes the key protagonist by replacing some of the land 

dedicated to cash crops with more diverse production for own-consumption. Second, if farmers are 

placing new lands into production, and particularly highly sloped lands and ravines near waterways, 

this may degrade soil, waterways and non-agricultural biodiversity (Fonte et al. 2012), thereby 

contradicting agroecology’s intentions to regenerate ecological function.  

 

Although agroecological farmers insisted that they did not in fact own more land than their neighbours 

(but simply used more land), it would nevertheless be valuable to have a more systematic 

understanding of this issue. Previous research suggests that smallholder farmers with more secure land 

tenure make stronger long-term investments in the health of their land and also have greater 

production diversity (Abbott 2005). This would present a tenable link between access to land, 

production diversity, own-consumption, the ability to participate in agroecological networks, and 

ultimately to downstream nutritional health impacts.  

 

7.1.4 Nutritional potential of foods from social economy 

 

The social economy (i.e. gifting, barter, direct purchase) is 

important in many agricultural communities around the world 

(Ferraro 2011; Argumedo and Pimbert 2010; Kegel 2003; Wilkie 

et al. 1998; Singh, Singh, and Sureja 2007), and it was clearly so 

for farmers in our study, who named it as an important means 

for accessing both food and productive resources. Despite this, 

social economy does not explicitly figure into predominant 



 

280 

agriculture-nutrition linkage frameworks. Based on both our qualitative and quantitative results, we 

believe that the social economy is an important part of the food system in our study context and that it 

holds potential to impact both agricultural practices and dietary outcomes. 

 

We found that agroecological and reference farmers obtained substantial portions of their caloric 

intake from the social economy, although agroecological farmers obtained nearly double that of 

reference farmers (32% and 17% of caloric intake, respectively). Our observations and discussions with 

agroecological farmers, presented primarily in Section 6.2: Article 1 and Section 6.4: Article 3, allowed 

us to understand the cultural value that they placed on social economy. Other studies suggest that this 

is not unique to agroecological farmers, but rather an integral part of rural culture in the region 

(Ferraro 2011; Robelly Espinoza 2019). Because we did not also conduct qualitative research with 

reference farmers, we cannot say whether foods from the social economy played a bigger role in 

agroecological farmers’ diets because they place stronger value on it, because they have greater access 

through their AFNs, or for other reasons. 

 

Regardless of the reason behind agroecological farmers’ greater engagement in social economy for 

obtaining food, what is perhaps more important is the dietary outcome. We found that, for both 

farmer groups, foods obtained through the social economy tended to be slightly more nutrient-dense 

than calorie-dense (Section 6.5: Article 4). While consuming a greater proportion of daily caloric intake 

from the social economy was not associated with any specific positive or negative dietary outcomes, it 

may nevertheless play an interesting role in mitigating the negative dietary effects that we observed to 

be associated with greater relative intake from conventional markets. Given that farmers primarily 

exchange what they produce themselves, it follows that the foods in social economy transactions 

generally exclude the unhealthy industrially processed and ultra-processed products that are widely 

available in conventional retail markets (Monteiro et al. 2019; Popkin, Adair, and Ng 2012). A similar 

phenomenon is observed in other non-conventional food acquisition channels, such as in community 

gardens and farmers’ markets in high income countries, where healthy diets are supported by the 

predominant supply of fruits and vegetables (McCormack et al. 2010). 

 

The farmers we consulted with had a broader perspective that extended beyond the nutritional quality 

of the foods they exchanged: they found social economy to provide access to diverse seeds, thus 
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improving production potential; they found it to be an important means to access foods from different 

eco-zones or to try foods they were less familiar with; and, they saw it as a means to support each 

other in times of need. These benefits have also been described elsewhere in the Andes (Argumedo 

and Pimbert 2010), and the last point resonated very strongly over the past year, when the Covid-19 

pandemic disrupted market chains (Córdoba, Peredo, and Chaves 2021). Thus, even though our 

quantitative analyses did not detect a clear dietary impact of consuming more calories from the social 

economy, we believe that the underlying links between the social economy and rural diets are tangible. 

As such, we believe that greater research attention is warranted regarding farmer food practices and 

nutritional health.  

 

7.1.5 Traditional food consumption 

 

Traditional food (TF) practices warrant special attention in the 

Ecuadorian highlands given the local agroecology movement’s 

relationship with Indigenous federations, which became 

interested in agroecology largely for its potential to support 

traditional practices and reclaim cultural sovereignty (Gortaire 

2016). What constitutes “traditional” food varies vastly across 

the world, but examples from numerous contexts show TFs to 

be associated with healthier dietary patterns that hedge against the negative consequences of the 

nutrition transition (Johns and Sthapit 2004; M.-J. Lee, Popkin, and Kim 2002; Receveur, Boulay, and 

Kuhnlein 1997). In our research, we were interested in understanding how traditional food practices 

can be supported in the Ecuadorian highlands. Specifically, we assessed production and consumption of 

12 indicator TF products, including several common TFs and several considered to be underutilized, as 

well as consumption of wild foods. Through this process, we found that the same agricultural pathways 

relevant to supporting nutrient-rich diets are also relevant to supporting traditional food consumption. 

Moreover, our attention to TF practices proved to be a rich case study on how these pathways play out 

when tracing specific TFs from production to consumption. 

 

Through path analysis, we found a strong relationship between farmers’ overall production diversity 

and their TF production diversity. This relationship set off a clean linkage pathway in which greater TF 
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production diversity was associated with greater TF consumption diversity, which in turn was 

associated with greater TF consumption frequency. As discussed in Section 7.1.1: Mobilization of 

production diversity, the correlation coefficients and standardized path estimates for these 

relationships were strong, abetted by the fact that we measured production and consumption on 

comparable scales (i.e. both were species-based and over a one-year time span). As in our assessment 

of other food practices, we also found that agroecology and the social capital associated with it plays a 

likely role in supporting these TF practices. Indeed, agroecological farmers discussed at length how 

their AFNs supported TF practices and even re-introduced them to TFs that they had previously 

forgotten. Similarly, we found agroecological farmers to strongly outperform reference farmers on 

measures of TF production diversity, consumption diversity and consumption frequency. The only TF 

practice in which the two groups were equivalent was in wild food consumption diversity. 

 

Our attention to TFs also highlighted the variables that did not predict stronger TF practices. Namely, 

we did not find consistent associations with age, education, income or distance to markets. We found 

this compelling, because previous research suggests that TF practices are disproportionately the 

purview of the old, poor, remote and otherwise marginalized (Peñafiel et al. 2016; Keller, Mndiga, and 

Maass 2005; Smale et al. 2004). That this was not the case in our context is cause for optimism. 

Possibly, some farmers in the region may be re-valorizing traditional foods in the same way that these 

foods have gained new breath in other localities, such as has been described in Europe (Balogh et al. 

2016). For agroecological farmers in particular, the social capital embedded in the diverse relationships 

constructed around AFNs seems to be key in supporting this process. This was best expressed by one 

AFN farmer and market leader who said that, “in the [agroecological] markets, the consumer began to 

understand and request these [traditional] products, and the farmers also began to assimilate them in 

their diets. Traditional products are nothing new for the most conscious consumers, and these are the 

consumers that come to our market.” This was remarkably similar to the experience another farmer 

described in Section 6.2: Article 1 that led her to integrate spring onions—a novel and largely unknown 

product in this region—into her regular production. In this sense, the same diverse relationships that 

inspire AFN farmers to reclaim traditional Andean products also lead them to adopt new, globalized 

ones. Doing so, the promotion of traditional foods in agroecological networks may paradoxically be a 

form of cosmopolitanism, or a positive expression of globalization.  
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Studies in other countries also demonstrate how traditional foods have taken on new societal roles and 

meanings. In Lebanon, wild plants retain their long standing medicinal value, but they have escaped 

from their role as a means to cope with crop failures and wartime famines; instead, collecting wild 

plants is valued as a social activity and an enjoyable means of “getting some fresh air” (Marouf et al. 

2015). Meanwhile, in Palestine, the production, sale and consumption of traditional foods has emerged 

as an act of subversion against the hegemony of the oppressive Israeli regime (Nadar and Deaconu 

2021)40. These examples coincide with our own findings to suggest that, in numerous contexts, TFs are 

not a mere relic of the most marginalized populations, but rather a dynamic part of “modern” food 

practices. We believe this subject warrants greater attention in both research and programming; 

because TF production and consumption practices have been shown to support both environmental 

(Chivenge et al. 2015; Cook 2018) and human health (Johns and Sthapit 2004), they may present a 

culturally-appropriate means for supporting sustainable food systems. If so, they belong in the 

agriculture-nutrition tool box, and deserve to be supported not only by the agroecology movement but 

also by national food policies and local-level programming. 

 

7.1.6 Nutrient adequacy and dietary moderation 

 
In our assessment of agroecological and reference farmers, we 

found that agroecology was associated not only with measures 

of nutrient adequacy, but also of dietary moderation. This is a 

compelling result in context of the body of agriculture-nutrition 

linkage literature, which continues to lean heavily toward a 

focus on nutrient adequacy (Herforth et al. 2019), despite the 

rapidly growing double burden of malnutrition in rural areas 

around the world (Popkin 2021). Moreover, the importance of consumption of own-production in 

mediating pathways from agroecology to both nutrient adequacy as well as dietary moderation 

underlines the role that agriculture can play, not only in providing access to diverse foods, but in 

fostering eating patterns that moderate harmful nutrient excesses. The role of foods from social 

economy and traditional foods in mediating dietary outcomes was less clear; however, plausible 

 
40 An English version of this publication is provided in Appendix 4. 
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linkages exist that also make these relevant to initiatives for supporting nutritional health in farming 

communities.  

 

Dietary diversity 

 

Regardless of the precise mechanisms at play, the potential for Ecuador’s agroecological AFNs to 

promote dietary diversity is very meaningful for health outcomes given that they operate among 

populations that are disproportionately affected by nutrient deficiencies. Nearly half of Indigenous 

children in Ecuador are stunted (Ramírez-Luzuriaga et al. 2020), and much of this is connected to an 

inadequate nutritional environment dominated by starchy staples and with insufficient intake of 

nutrient-rich foods such as animal-source foods (Freire, Ramírez, and Belmont 2015; Berti, Krasevec, 

and Cole 2004). We found agroecology to be associated with higher dietary diversity in terms of both 

individual foods (FVS) and food groups (DDS). With respect to food groups, we found that 

agroecological farmers were more likely to consume dairy and fruits than their reference neighbours, 

and they were possibly more likely to also consume pulses, green-leafy vegetables and other 

vegetables. Any improvement in dietary diversity is associated with stronger probability of nutrient 

adequacy (Ruel 2003), and these food groups hint at which specific nutrient intake improvements 

might be expected (WHO 2018). Beyond vitamins and minerals, higher dietary diversity can also 

contribute beneficial secondary metabolites, such as certain flavonoids that can support 

cardiometabolic health and other physiological functions (Egert and Rimbach 2011). Downstream, 

dietary diversity is associated with cognitive function (Wengreen et al. 2009; Yin et al. 2017), lower 

incidence of cancer (Jansen et al. 2004), lower incidence of metabolic syndrome (Azadbakht, Mirmiran, 

and Azizi 2005) and lower mortality (Tao, Xie, and Huang 2020; Kobayashi et al. 2020).  

 

Food processing 

 

Given the paucity in the literature on linkages between agriculture and dietary moderation (Herforth et 

al. 2019), our use of the NOVA food classification system (Monteiro et al. 2018) produced what we 

consider one of our most compelling findings. In Section 6.4: Article 3, we detected a pathway between 

agroecological AFN participation and lower consumption of foods from NOVA group 2, or processed 

culinary ingredients; further, in Section 6.5: Article 4, we found a positive association between 
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consumption of foods from conventional markets and consumption of processed culinary ingredients. 

Just as our own results found that processed culinary ingredients comprise 12% and 16% of mean daily 

caloric intake among our agroecological and reference populations, respectively, previous research in 

Ecuador has identified that such ingredients—including sugars, edible oils and processed seasonings—

have become heavily established in rural diets (Gross et al. 2016; Freire, Ramírez, and Belmont 2015) 

and characterize the state of the nutrition transition among the rural highland population (Gross et al. 

2016). In this context, our finding that agroecological AFN participation may mitigate consumption of 

processed culinary ingredients—whose excess consumption has been implicated as part of unhealthy 

diets associated with chronic disease (WHO and FAO 2003)—provides a specific and tangible means for 

agriculture to link to dietary moderation.  

 

Even so, our use of the NOVA food classification system to understand dietary moderation, and 

particularly our attention to NOVA group 2, was likely also our most provocative methodological 

decision. Although NOVA-based consumption patterns have been previously studied successfully for 

their associations with cardiometabolic health and chronic disease, this body of research has focused 

heavily on NOVA group 4, or ultra-processed foods (Moubarac et al. 2014; Monteiro et al. 2019). In our 

study population, both NOVA groups 3 (processed foods) and 4 (ultra-processed foods) made only 

minor contributions to farmers’ diets, representing 9% (standard deviation: 10%) and 2% (standard 

deviation: 5%) of the pooled population’s mean caloric intake, respectively. The large standard 

deviations also suggest that many participants’ true intakes are far from these means. For example, the 

median consumption of NOVA group 4 foods represented 0% percent of caloric intake, meaning that at 

least half of farmers did not in fact consume any foods from this group during the day that we 

assessed. As such, our statistical capacity to detect associations between consumption of these two 

NOVA groups and key study variables (including farmer category) is severely limited. Yet given the 

reality that these foods are also making inroads into rural settings (Popkin 2014) coupled with the 

unambiguous negative health outcomes of excessive ultra-processed food consumption (Monteiro et 

al. 2019) makes it all the more important to understand which factors may be associated with these 

food categories. Doing so could contribute to efforts to forestall unhealthy food patterns related to 

ultra-processed food consumption before they become more deeply ingrained in this already 

vulnerable population. 
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Links between nutrient adequacy and dietary moderation 

 

Although our study only assessed the diets of adult women, previous research on intrahousehold food 

distribution in Ecuador’s rural highlands (Berti, Leonard, and Berti 1997) provides reason to believe that 

improvements in women’s diets are likely to extend to others in the household. Yet even if that is not 

the case, maternal dietary diversity can set the stage for intergenerational health. For example, higher 

maternal dietary diversity is associated with higher infant birth weight and reduced preterm birth 

(Zerfu, Umeta, and Baye 2016; Saaka 2013), which are in turn associated with healthier 

cardiometabolic outcomes later in the life course (Z. Yang and Huffman 2013).  

 

It nevertheless remains possible for dietary diversity to create a trade-off with overweight and obesity, 

for example if increases to diversity lead to excessive intakes of calories, or if the foods contributing to 

higher dietary diversity measures are unhealthy. This was observed in Guatemala and Malaysia, where 

higher dietary diversity was associated with body mass indexes indicating overweight and obesity 

(OW/OB) (J. Lee et al. 2010; Saibul et al. 2009). Responding to such concerns, a growing chorus is 

beseeching the global community to better understand the double burden of malnutrition in order to 

promote “double-duty actions” for simultaneously addressing both undernutrition and overweight 

(WHO 2017; Hawkes et al. 2020); within this chorus, there are also admonitions to, at the very least, 

“do no harm” to one side of the double burden while attempting to mitigate the other (Popkin 2021) .  

 

In our study, we did not identify any correlation between body mass index and nutrient adequacy 

measures. However, we also did not find agroecological farmers to perform better on body mass index 

or diet-related chronic disease, despite their stronger dietary moderation. Our data described OW/OB 

among 80% of our study population, which is comparable to national data for women of the age group 

that was most present in our sample (Freire, Ramírez, and Belmont 2015). Section 6.4: Article 3, 

discusses multiple explanations for agroecology’s lack of delivery on healthier body weights and 

chronic disease, including that some agroecological farmers reported that they had joined their AFN 

specifically with the intention of improving their pre-existing health conditions. Further, a body of 

evidence demonstrates that OW/OB is influenced by many life course factors beyond unbalanced diets 

(Davis, Stange, and Horwitz 2012; R. E. Black et al. 2013; Gluckman and Hanson 2008). It remains to be 

seen whether, in the longer term, agroecology in Ecuador will succeed as a double-duty action with 
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meaningful improvements to OW/OB among participating farmers, or if potential improvements to 

OW/OB will be limited to downstream intergenerational linkages precipitated by stronger nutrient 

adequacy. 

 

7.2 Methodological reflections 

This section reflects on the methodology applied in this research. It begins with a discussion of how we 

operationalized our theoretical framework throughout our study design, then turns to specific 

limitations and accompanying lessons identified in the application of our study instruments and 

analyses. 

 
7.2.1 Theoretical framework and study design 
 
For this research, we adopted a salutogenic, strength-based approach operationalized through the 

deployment of a participatory process involving a sequential, exploratory mixed methods design as well 

as a deliberative results dissemination and interpretation phase. A mouthful to describe, we 

nevertheless found the numerous paradigms shaping our research to interact synergistically and 

together build a rigorous and responsible research project that produced findings relevant to our 

research goals, to the greater academic community, to research participants and to other local 

stakeholders. 

 

Salutogenic frameworks, which emphasize understanding the drivers of health rather than those of 

illness (Antonovsky 1979) are similar to strength-based approaches, which prioritize identification of 

strengths over that of weaknesses (Brough, Bond, and Hunt 2004). We found that participatory 

research was an appropriate means for attaining these objectives. In participatory research processes, 

the aim is for researchers and communities to collaborate on research projects in a way that develops 

valid, generalizable knowledge, benefits the participating community and improves research protocols 

(Macaulay et al. 1999). We found that this process enabled the identification of drivers of health (i.e. 

“salutogens”) as well as the strengths in farmers’ existing practices to reinforce health. The 

participatory research process, including its deliberative results dissemination component (Gauvin 

2009), emerged to be consistent with Indigenous research frameworks (Drawson, Toombs, and 

Mushquash 2017). Although we had not anticipated an Indigenous framework when planning this 
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research, it would have been prudent to explicitly do so given our study population. Our mixed 

methods design afforded us the space and flexibility to integrate the multiple research paradigms that 

we endeavored to respect. Moreover, this design provided opportunity to triangulate qualitative and 

quantitative results and increase internal and external validity of our findings. 

 

Operationalization of the theoretical framework and study design 

 

Our salutogenic approach began with our interest in agroecology, which we hypothesized to be a driver 

of health, and extended into our analyses that focused on the mechanisms by which agroecology may 

support nutritional health. We aimed to emphasize a strength-based approach in our qualitative data 

collection protocols. In ethnography, our recruitment protocol expressed to farmers that we were 

interested in learning from their experiences, thereby placing emphasis on the strengths that each 

participating farmer had to offer. Similarly, our activity protocol for focus group discussions opened a 

space for farmers to reflect on their agricultural and dietary accomplishments and the pathways that 

supported them. Our participatory approach was rooted in the depth of experiences and long-standing 

relationships nurtured between members of the Ekomer study team and the Imbabura AFN community 

prior to the onset of this research. For example, I first met several of the Imbabura AFN leaders in 2013, 

and participated in numerous events with them between then and the onset of data collection, in 

2017. Other Ekomer members had a much longer and deeper history of involvement in the region. This 

history of engagement profoundly informed the goals of this research project, as well as the specific 

hypotheses and methodological approach. 

 

Once this research project formally commenced, we believe that the qualitative instruments deployed 

in our mixed methods approach—key informant interviews (KIIs), ethnography and focus group 

discussions (FGDs)—were effective in supporting the objectives of participatory research. Many of our 

KIIs were with the leaders of the AFNs that comprised the study community. An initial phase of KIIs 

with AFN leaders served to refine study objectives and develop appropriate protocols. The second 

phase of KIIs, which culminated the data collection process, were used to share and interpret the 

preliminary results of our quantitative instrument (the cross-sectional survey), thereby improving the 

validity of the knowledge obtained. Further, KIIs were also used as a space to reflect on how this 

research may be relevant to the participating community, and what next steps could support 
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translation of results into practice. In our ethnography protocol, the last day of each ethnographic 

homestay was utilized to reflect on the ethnographic process, discuss the upcoming phases of the 

research project41 and provide input on study instruments. For example, ethnography participants 

tested the evolving drafts of the cross-sectional survey and provided detailed feedback. Finally, FGDs 

were instrumental for obtaining study participants’ interpretations of our survey results, which also 

contributed the validity of the knowledge obtained, as well as dedicating a structured space for study 

participants to collectively reflect on the results shared. This latter element aligns with “formative” 

participatory research strategies, in which research activities support participants’ ability to reflect on 

or otherwise engage with the subject of interest in such a way that it may provide benefit to them or 

their communities (CARE 2013). 

 

Section 6.6: Supplementary results describes how sharing and discussing survey results with AFN 

leaders in KIIs and other study participants in FGDs was not only fruitful from a research perspective, 

but also obtained an overwhelmingly positive response from the study communities. One AFN leader 

expressed that although her community had frequently been studied, this was the first time a 

researcher returned to share results in a way that was accessible for the community. While we believe 

that our qualitative methods were effective in supporting a participatory research process that 

included deliberative return of results, we acknowledge that we only applied these methods with 

agroecological AFN farmers. In the future, we aim to find ways to extend this approach to our entire 

study population, which in this case also included “reference” farmers who were not involved with 

agroecological AFNs. 

 

Beside integrating a participatory approach, adopting a mixed methods design further allowed us to 

triangulate different forms of data and thereby improve the validity of our results. We believe one of 

the successes of our strategy was our use of qualitative and quantitative data in integrated analyses, 

rather than analysing the two forms of data in parallel. This is best illustrated by the analyses described 

in Section 6.4: Article 3, in which we deferred to both our FGD data and our survey data to decide 

which variables to include in path analysis and in what order to include them; our subsequent 

 
41 Prior to this reflection day, ethnography participants knew that the researcher aimed to learn about 
their food and agricultural practices, but were not privy to other details of the study so as not to create 
bias in their participation. 
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discussion integrated interpretation of both qualitative and quantitative results. Given the recognized 

complementary strengths of qualitative and quantitative data (Creswell 2009), we believe integrated, 

mixed methods approaches deserve stronger protagonism in nutritional health research.  

 
7.2.2 Limitations and lessons learned  
 
Qualitative instruments and analyses 

 

We found the greatest limitation of our qualitative methods to be that they did not also include the 

reference participant sample, thereby forgoing the possibility of obtaining helpful input and returning 

results among this group. While we could have, and perhaps should have, also conducted ethnography 

with families that are not involved with agroecological AFNs, the design of our FGDs precluded the 

possibility of also including the reference sample. This was because the design of FGDs called on 

participants to compare agroecological farmers to “other” farmers. Most farmers who are not part of 

an agroecological association are unlikely to have sufficient awareness (if any) of agroecology to have a 

basis for making such a comparison. A viable option may have been to adopt a distinct FGD protocol for 

reference farmers, perhaps through activities to provoke reflection on linkages between agriculture 

and dietary practices, but not specific to agroecology. We intend to carry this lesson forward into our 

future research.  

 

Another limitation of our qualitative instruments was the possibility of subjective bias. Such bias could 

have especially been provoked by our emphasis on the comparison between agroecological AFN 

farmers and non-agroecological AFN reference farmers. In FGDs, AFN farmers may have been more 

likely to judge themselves as performing better than a perceived “other.” Similarly, KIIs with AFN 

leaders and with other actors invested in the agroecology movement, such as NGOs, may have also 

elicited biases in favour of agroecological farmers. In ethnography, there was much potential for social-

desirability bias, as participating farmers may wish to be welcoming hosts for the researcher and make 

a good impression. As part of the ethnography protocol, I aimed to spend enough time with families 

that they may become accustomed to my presence and let down some of their boundaries, but this 

inevitably remained a limitation of the instrument. While such subjective biases are difficult to avoid in 

qualitative research, integration of qualitative and quantitative methods help attenuate this issue 

(Creswell 2009). 



 

291 

 

Finally, another limitation to our qualitative data collection was that we did not systematically 

document KIIs or FGDs through audio recording, and we also did not employ the support of research 

assistants for note-taking. This likely compromised the completeness of our data, and provided fewer 

data points for subsequent analyses. We hesitated to implement audio recording so as not to cause 

discomfort to participants. In future research we may reassess this decision, and would certainly 

consider soliciting note-taking support. 

 

Quantitative instruments and analyses 

 

We conducted quantitative assessment by deploying a survey with multiple instruments and 

components. As with surveys in other studies, we had to make careful decisions regarding what 

information to collect in order to not overly saturate participants. Although we utilized existing 

literature as well as ethnography and KIIs to inform survey development, there are nevertheless 

multiple components that could have been improved. This is also the case for the analytical methods 

used to assess survey data. Many of the limitations we identified and the lessons learned are detailed 

in previous chapters, and they are also summarized in Table 5, below. 

 

Table 5: Summary of limitations in quantitative research methods 

Topic Limitations identified and lessons learned for future research 

Cross-sectional design The cross-sectional design of our study limited our ability to assess cause-and-effect 
relationships related to agroecology. We aimed to mitigate this by employing path 
analysis (which can provide support for cause-and-effect relationships, although it is 
not conclusive) and by also utilizing qualitative methods (in which farmers could 
explain cause-and-effect relationships based on their own experiences). However, 
future studies would benefit from a longitudinal design.  

Sample size We planned for a small sample size in order to facilitate the data collection process. 
Although our analysis with this sample size succeeded in providing many interesting 
results, we were nevertheless limited in our capacity to fully assess certain subjects. 
In particular, this limited the number of variables that we could include in regression-
based analyses such as path analysis. In the future, we would aim for a larger sample 
size.  

Social capital At the time of the study, we did not identify an appropriate instrument and analytical 
method to assess social capital. However, future studies may consider available tools 
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such as social network analysis of people’s connections to each other (Valente and 
Pitts 2017) or the Integrated Questionnaire for the Measurement of Social Capital 
(Grootaert et al. 2004).  

Conceptualization of 
agroecology 

Our conceptualization of agroecology was based on farmers’ participation in 
agroecological AFNs. This decision was based on previous literature and our team’s 
knowledge of the trajectory of agroecology in Ecuador. However, this 
conceptualization places stronger focus on the social organization element of 
agroecology than it does on agricultural practices. Our survey would have been 
capable of bridging this gap by integrating assessment of agricultural practices 
relevant to agroecology. However, in the interest of limiting participant burden, we 
only assessed production diversity. Other practices relevant to agroecology in 
Ecuador that we could have assessed include the use of green manure, agroforestry, 
crop rotation practices, livestock integration, and application of organic and synthetic 
inputs (Macas and Echarry 2009; Heifer 2014).  

Production diversity We measured production diversity by using a list to query for all products grown over 
the past year. When we assessed the relationship between production diversity and 
dietary outcomes, this created an inconsistency in temporal scales, because our 
dietary measures were based on a single, 24-hour period. Future research should 
instead query for the products from the farm that are available for consumption on 
the day of the 24-hour recall (e.g., either because they are left over from the harvest, 
or because they are ripe and ready to pick).  

Dietary assessment 
through 24-hour recall 

Conducting dietary assessment through a single 24-hour recall has known limitations. 
Specifically, it can underestimate energy intake and overestimate micronutrients, and 
does not reflect long-term food intake trends for individuals (Poslusna et al. 2009). 
We believe this to be one of the most important systematic limitations of our study 
instruments, affecting the level of confidence in our dietary results. Future research 
should address this by conducting at least one follow-up 24 hour recall and applying 
algorithms for dietary corrections to nutrient intake (Jahns et al. 2005) and/or by 
complementing 24-hour recall with an appropriate food frequency questionnaire for 
assessing nutrient adequacy and dietary moderation among the study population. 
The decision on how to proceed with follow-up 24-hour recalls or other dietary 
methods should also be weighed against the additional burden it presents to 
participants. 

Food frequency 
questionnaire on 
traditional foods 

We assessed traditional foods consumption using a food frequency questionnaire 
(FFQ). Because traditional foods are often only available during certain seasons, we 
attempted to improve the accuracy of our data by asking farmers for the duration 
that the given food is available to them, and then asking about frequency during that 
time period. Even so, we believe this did not entirely mitigate the cognitive difficulty 
of FFQs (i.e. the need to remember and estimate past consumption) (Kristal, Peters, 
and Potter 2005) nor the complexity of addressing seasonality with FFQs (Tsubono et 
al. 1995), thereby affecting the reliability of the data on traditional food consumption 
frequency. 
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Waist circumference Although our research protocol collected waist circumference data, we ultimately 
discarded this information because of the use of corsets among some Indigenous 
women. Guidelines used for measuring waist circumference (Centers for Disease 
Control and Prevention 2007) specify the need to wear loose clothing and remove 
garments that impede measurement; however, doing so felt intrusive. Future studies 
should make appropriate adjustments to field protocols. 

Ethnicity We did not query for participants’ ethnic identity. This could have provided a 
stronger understanding of the dynamics affecting Indigenous people.  

Anthropometric 
reporting to participants 

Participants were told their body weight, height and waist circumference as the 
measurements were taken. However, participants frequently sought more 
information, asking whether their body weight was healthy for their size. In the 
future, it would be helpful to have systematic guidelines for providing participants 
with feedback on their results. Given that anthropometric cut offs (e.g. BMI, height to 
waist circumference) have not been thoroughly validated for an Indigenous Andean 
population, the appropriate individual return of anthropometric results requires 
careful consideration. Future research may consider applying the cardiometabolic risk 
cut-off points proposed by Medina-Lezama and colleagues (2010) for Andean 
populations, which are derived from waist circumference measurements. This would 
need to be done in conjunction with field protocols that address the cultural use of 
corsets among some Indigenous women. Although a comparable population-specific 
BMI has not been proposed to date, it would be worth closely following any advances 
on this subject.  

 

7.3 Implications for the Ecuadorian context 

 
The sum of our research findings shed light on how agroecological AFNs in Ecuador’s highland 

Imbabura province support women farmers in obtaining healthier dietary outcomes. We found 

evidence along this pathway to suggest that production diversity, social capital, consumption of foods 

from own-production and social economy as well as the promotion of traditional foods could be key to 

supporting healthy diets. For actors working to create a more sustainable and regenerative food 

system in Ecuador, this evidence supports tangible courses of action. In light of our findings, we outline 

several recommendations: 

 

Promotion of agroecology should continue. Agroecology in Ecuador has been promoted through the 

actions of a multitude of organized actors. In Imbabura, these include farmers’ associations (e.g. 

Asociación de Productores Agroecológicos de Intag), Indigenous associations and federations (e.g. 

Unión de Comunidades Indígenas de Gonzales Suárez, Federación Indígena y Campesina de Imbabura, 
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among others), NGOs (e.g. Agrónomos y Veterinarios sin Fronteras, Vibrant Village, Fundación Heifer, 

among others) and various nationally-active civil-society groups (e.g. Movimiento de Economía Social y 

Solidaria del Ecuador, Colectivo Agroecológico, Campaña ¡Que Rico Es!, among others). Moreover, it 

has been promoted through the actions of certain state authorities, such as parish- and municipal-level 

Gobiernos Autónomos Descentralizados (decentralized autonomous governments). The activities and 

policies of such a diversity of actors have supported farmer-to-farmer knowledge-sharing, provided 

technical support and capacity building, supported the creation and continuity of agroecological AFNs, 

and otherwise contributed to an enabling environment for agroecology. Part of the success in fostering 

favourable nutritional outcomes may be from the diversity of actors involved. For example, while some 

actors may focus primarily on agricultural techniques, others may be more concerned with food 

practices, gastronomy and nutrition. Farmers in our study, and particularly the AFN leadership we 

interviewed, recognized the importance of these various actors for helping spark agroecology as an 

organized initiative in their farming communities, and for providing support in key points along each 

AFN’s trajectory (see Section 6.6: Supplementary results).  

 

The pathways connecting agroecology to nutrition outcomes should continue to be strengthened. 

AFNs and their allies should continue to engage in activities that increase production diversity, create 

social capital around food, promote consumption of foods from own-production and social economy, 

as well as promote traditional foods. Because production diversity has received much recognition for 

its role in creating regenerative agro-environments as well as in providing access to a diversity of foods 

for own-consumption (Johns and Sthapit 2004; Frison, Cherfas, and Hodgkin 2011; Cook 2018), this 

pathway has perhaps received unique attention, particularly from NGOs. On the other hand, the 

construction of social capital is less-established in development literature and it may be more 

challenging for certain actors to justify it as a programming priority. While activities with other 

objectives—such as to promote specific agricultural practices, strengthen food literacy or 

commercialize agroecological products—have served the dual-purpose of also supporting social capital, 

we believe that the strengthening of social relationships is valuable as an objective in-and-of itself. One 

positive example of purposefully inserting activities to promote social capital in encounters with 

multiple other objectives comes from the Colectivo Agroecológico: in their meetings, this group has 

dedicated time and space to both structured bonding activities (e.g. ice-breaker games, youth 
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encounters) as well as unstructured bonding activities (e.g. down-time during farm visits, down-time to 

get to know each other during lunch breaks) (Colectivo Agroecológico del Ecuador 2018).  

 

In the attempt to strengthen agroecology’s positive impacts on nutrition, we believe it is important to 

simultaneously invest in multiple pathways. Previous research in the Andes on the relationship 

between agrobiodiversity and nutrition in NGO initiatives concludes that progress toward regenerative 

agriculture and healthy food is achieved more readily through intensification of experience rather than 

extensification, with the former referring to diversification and deepening of experiences and the latter 

referring to scaling in size or number (Natividad et al. 2021). Similarly, our research shows that many 

pathways interact to connect to a meaningful outcome in dietary quality; the effect of following a 

single pathway would likely be too small to have any noticeable impact. As such, we also believe that 

intensification needs to be prioritized before extensification can have any meaningful effect. 

 

Agroecology should remain a social movement. The farmers whom we consulted placed value on the 

shared identity created through agroecology, and this sense of identity appeared to strengthen their 

dedication to certain norms around food and agriculture as well as foster a sense of agency in holding 

and sharing knowledge. Other research in Ecuador has suggested that farmers who feel an affective tie 

with a broader movement may feel more compelled to share their knowledge and connect others to 

the movement (Sherwood, Van Bommel, and Paredes 2016). Perhaps part of the success in spreading 

agroecology as a social movement in Ecuador is because so much of its evolution is closely tied to civil-

society organizations such as farmers’ associations and Indigenous groups, with which farmers already 

hold close affective ties. As agroecology gains attention at both a national and international scale 

(Sherwood et al. 2013; Gortaire 2016; FAO 2018b; HLPE 2019), it is important that it not become 

institutionalized in such a way as to deteriorate the affective, movement-oriented ties. The agency of 

respected leaders in the agroecological movement in defining courses of action may be especially 

important. For NGOs in particular, an approach that may be consistent with these intentions is that of 

“participatory development.” Natividad and colleagues describe how participatory development pays 

attention to the quality of learning-action processes in order to create trust, build confidence, and 

enhance local ownership, thereby enabling innovation (Natividad et al. 2021). 
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7.4 Implications for agriculture-nutrition linkage frameworks 
 
Through our empirical research, we find that predominant agriculture-nutrition linkage frameworks are 

useful for exploring and understanding how agroecology can relate to farmer health. Our findings 

further reflect the need to respect heterogeneity of context; among our study population in the 

Ecuadorian highlands, certain pathways stood out to be more relevant than others. Specifically, we 

detected a stronger role for pathways linking agriculture to nutrition via own-consumption rather than 

via agricultural income generation. Even so, within a bounded “context,” the pathways that are most 

relevant for one farmer may be different than those that are most relevant for their neighbour. This 

became most evident in our qualitative research, where the practices observed for each individual 

“n=1” did not always align with the broader trends of the “n=90” that we measured using our survey 

instrument. This may serve to better understand why the magnitude of correlations measured for 

specific agriculture-nutrition linkages, such as that between production diversity and dietary diversity, 

often fail to deliver on expectations.   

 

Our findings further explored how two additional components, social capital and social economy, can 

be relevant to agriculture-nutrition pathways. There is documented evidence from around the world on 

the importance of social capital in farming communities (Pretty 2003), on how agricultural initiatives 

can impact social capital (Kansanga et al. 2020) as well as on the importance of social capital to health 

outcomes (Eriksson 2011), yet its mediating role in agriculture-nutrition literature has been largely 

neglected. Similarly, social economy has been largely unexplored as a means of obtaining nutritious 

foods, despite its usage and cultural importance in some populations. In the rural Andes in particular, 

social economy is an important means of food acquisition, especially among Indigenous communities 

(Argumedo and Pimbert 2010; Ferraro 2011), and studies in this region are unlikely to form a complete 

portrait of how people obtain their food without also considering social economy. Such was the case in 

our exploration of underutilized, traditional foods, wherein social economy was key for certain farmers 

to obtain products that they neither grew themselves, nor could purchase in conventional markets.  

 

Our research provides empirical support for a link between agroecology and nutritional health among 

farmers in Imbabura. However, agroecology is a dynamic concept operationalized through distinct 
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agricultural and social experiences across the world (Wezel et al. 2009). As such, there is no guarantee 

that the experience in Imbabura would be replicated in other countries or even in other provinces of 

Ecuador. Yet the adherence of our findings to recognized agriculture-nutrition pathways, which have 

been developed based on findings from numerous localities (Haddad 2000; Arimond et al. 2011; 

Herforth and Harris 2014; Kadiyala et al. 2014), provides support for this relationship to also be present 

in other contexts, although not necessarily in all contexts. For example, impact studies of three 

agroecology initiatives funded by MISEREOR found strong evidence for a positive relationship between 

agroecology and dietary outcomes in Brazil, modest evidence in India, and very little if any evidence in 

Senegal (Chappell et al. 2018). Given the support for the notion that agroecology is not just an 

agricultural intervention, but rather a social movement based in strong relationship networks of 

farmers and other allies (Wezel et al. 2009), further exploration is needed to understand how 

agroecology can impact dietary practices, and how this relationship can be leveraged for greater 

nutritional health impact.  

 

7.5 Key contributions of this research 

 
On a local level, a key contribution of this research was in providing empirical evidence for how 

agroecology may support farmer nutritional health in the Ecuadorian highlands. The preliminary results 

of our research informed the development of a much broader study in Ecuador assessing the role of 

AFNs in supporting nutritional health; to do so, this study will assess not only dietary intake but also 

physiological outcomes through anthropometry, biochemical assessment of nutritional status and 

clinical assessment of hypertension and diabetes mellitus (Batal and Paredes 2018). Further, the results 

dissemination process contributed to the knowledge of Imbabura’s AFNs and other stakeholders on the 

mechanisms by which agroecology can be leveraged for nutritional health.  

 

More globally, this research situated agroecology within an agriculture-nutrition framework and 

extended this framework’s impact pathways to include not only nutrient adequacy but also dietary 

moderation. Our findings empirically demonstrated that agroecology’s promotion of production 

diversity positions it squarely within predicted pathways, and also uniquely integrated social capital 

and social economy into this framework. Moreover, we provided an empirical exploration of how 
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traditional foods can also be integrated into agricultural practices to precipitate dietary outcomes that 

support nutritional health. 

 

From a methodological perspective, this study illustrated the utility of mixed methods for enabling a 

participatory research process grounded in a salutogenic, strength-based approach. One of the most 

provocative observations obtained from integrating participatory qualitative methods with more 

conventional quantitative methods was that participants in qualitative instruments reliably predicted 

many of the results from our quantitative survey (Section 6.4: Article 3); this served as an important 

reminder that people know their own realities and do not depend on us, as researchers, to explain 

their lives to them. Our methods also highlighted specific analytical lessons, including the need to 

assess the relationship between production diversity and dietary diversity on comparable temporal 

scales. It is our hope that these contributions will inform ongoing and future practices and 

programming for multiple actors, including but not limited to the research community.   

 

7.6 Unknowns and future research directions 

 

This research also illuminated many gaps that remain in our understanding. The following section 

presents several subjects that we believe would support local initiatives aiming to use agroecology to 

benefit nutritional health, as well as the broader agriculture-nutrition community. 

 

Broadening scope to include other family members: Our assessment focused on adult women due to 

their stronger presence in agroecological networks as well as their cultural role in food practices. While 

previous studies assessing intrahousehold dietary dynamics (Berti, Leonard, and Berti 1997) give us 

reason to believe that the diets of their household may be similar, it is nevertheless worth exploring 

the dietary outcomes for other members of the household, and particularly for children. Future studies 

may consider broadening their scope to include other members of the household. 

 

Inquiry on use of income liberated from food purchases: We found that agroecological farmers obtain 

healthier diets with lower food expenditures, despite equivalent incomes. The question remains of how 

agroecological farmers utilize the income that is liberated from food purchases, and whether this 

income supports present and future family well-being. For example, investments in education may 
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have long-term intergenerational impacts (Akresh, Halim, and Kleemans 2018). Moreover, our findings 

on income and expenditures among agroecological AFN farmers bring into question the longitudinal 

effects of AFN participation on income: for example, it may be that some farmers began with lower 

incomes than their neighbours, but AFN participation allowed them to level up. Qualitative 

instruments, such as interviews with farmers or focus group discussions, may support a stronger 

understanding of the use of liberated income as well as of income changes related to AFN participation. 

 

Systematic evaluation of agroecology’s impact on women’s empowerment: Women participating in 

agroecological AFNs discussed many benefits to their participation; however, they also expressed 

certain sacrifices, such as strong requirements on their time. This points to the need for further 

exploration of women’s empowerment in agroecology, and careful consideration of whether the 

requirements on women’s time may compromise their well-being or their ability to perform other 

activities, such as those related to diet or childcare, or time for leisure and physical activities. For 

example, future studies may consider adapting surveys to apply the Women’s Empowerment in 

Agriculture Index (Alkire et al. 2013). 

 

Enhanced exploration on social capital in the community: Our exploration of social capital focused on 

agroecological AFN spaces. However, social capital is certainly also present in agroecological farmers’ 

families, village communities and throughout other networks. It would be relevant to understand 

whether and how the health-promoting practices of AFN farmers spread through their other 

relationships. For example, is there a trickle-down effect on their neighbours? Social network analysis 

provides tools (Valente 2010) that can be integrated into surveys to explore this subject. 

 

Improved assessment of land tenure and land surface in use: We identified that agroecological 

farmers utilized more land surface for production, and that this was relevant to the ability to obtain 

non-market foods. Agroecological farmers sustained that they did not own more land, but simply 

utilized more land because they placed higher priority on agriculture. In future surveys, it would be 

prudent to design questions that more carefully distinguish between land tenure and land use. Further 

qualitative assessment (e.g. through focus group discussions) would also be helpful to understand how 

access to land may interact with the ability to participate in agroecological AFNs, as well as with 

production diversity and consumption from non-market sources.  
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Longitudinal assessment: Despite a cross-sectional design, both our qualitative and quantitative 

analyses provide support for a “before” and “after” effect related to agroecology. However, it is 

possible that there is also a certain degree of bidirectionality. For example, agroecological farmers may 

have already had higher production diversity or social capital prior to joining the AFN, and this 

presumably may have even influenced their decision to join. Even if these factors were measurably 

strengthened through joining agroecology, this does not negate any comparative advantages that they 

already held. Such bidirectionality was previously detected in a study based in Malawi regarding social 

capital in agroecology (Kansanga et al. 2020), and this subject would also warrant further attention in 

the Ecuadorian highlands through a longitudinal study.  

 

Interdisciplinary exploration between ecosystem health and food systems: Agroecology in the 

Ecuadorian highlands emerged as Indigenous farmers and their allies recognized multiple failures of the 

trajectory of “modern” industrialized agriculture, including its environmental consequences. Around 

the world, ecosystem health and abundance play a critical role in the food systems of Indigenous 

people, and threats to the ecosystem harm people’s food (Kuhnlein et al. 2009). It would be valuable to 

better understand this in the Ecuadorian context through an interdisciplinary exploration of the 

feedback cycles and other interactions by which environmental change and ecological decline impact 

the dietary practices and nutritional health of farmers. For example, research on this subject with 

Indigenous people in the Arctic has highlighted how environmental constraints can create important 

discrepancies between people’s desired diets and their actual diets (Kenny 2017).  
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8. Concluding remarks: diversity from farm to plate 

 
In many ways, this research affirms what farmers and other actors organized around agroecology in 

Ecuador had already sensed: that the impacts of agroecology extend far beyond environmental 

regeneration and occupational well-being (i.e. avoiding pesticides) to include farmers’ nutritional 

health. In a food system where the preponderant conventions for how to grow, commercialize and 

consume foods converge to ultimately attack people’s nutritional health from multiple angles, 

recognizing, understanding and encouraging healthier alternatives is urgent. In this sense, Ecuador’s 

agroecology movement, rooted in Indigenous people’s aim to exert cultural sovereignty and presently 

tied together by its alternative food networks, presents a compelling example of how the relationships 

between and around agriculture and food can support both stronger nutrient adequacy and dietary 

moderation among farmers.  

 

The title of this thesis established the intention to examine the role of “diversity from farm to plate” in 

agroecology. The bookends to this exploration were the diversity in agricultural production and in 

dietary intake; however, we found the importance of diversity to also extend into other realms. Social 

capital rooted in a variety of social relationships enabled farmers to beget other forms of capital that 

can ultimately support healthy food practices. Similarly, diversifying food acquisition sources to 

transcend conventional retail outlets supported farmers in accessing healthy products. Meanwhile, an 

assortment of motivations lead farmers to assert the importance of traditional foods as part of 

nutritious diets. Numerous societal ills, from unsustainable food systems to loss of cultural sovereignty, 

have been traced back to a phenomenon of homogenization. In contrast, our research supports the 

growing understanding that agroecology’s contributions to diversity in agriculture and food pave a 

pathway to a more sustainable food system and healthier society.  
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10. Annexes 

10.1 Description of the annexes 

 

Annex 1: Ethics certificates:  

This contains the initial project ethics certificate obtained from the Université de Montréal review 

board, as well as yearly renewals. 

 

Annex 2: Ethnography protocol:  

This contains the protocol followed for ethnographic homestays (in Spanish).  

 

Annex 3: Cross-sectional survey:  

This contains the cross-sectional survey (in Spanish). 

 

Annex 4: “Conversations without borders” book chapter:  

This contains an English version of the following Spanish-language book chapter published in 2021:  

Nadar, Danya, and Ana Deaconu. 2021. “Conversaciones Sin Fronteras: ¿Qué Podemos Aprender 

de Alimentos Tradicionales En Redes Alternativas de Palestina y Ecuador?” In Distribución, 

Comercialización y Acceso a Alimentos de Calidad En América Latina, edited by Sebastián 

Grenoville, Julie Le Gall, and Julien Noel, 22–42. Buenos Aires, Argentina: INTA Ediciones. 

 

The chapter was co-authored with equal contributions from Danya Nadar and myself, and is a cross-

cultural comparison between Palestine and Ecuador on traditional food practices. The results 

pertaining to Ecuador were obtained through the research for this thesis.  

 

Annex 5: Lay report:  

This contains a Spanish-language report on study findings, prepared for a lay audience. 

 

Annex 6: Summary flyer:  

This contains a Spanish-language flyer on key study findings, prepared for a lay audience. 
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10.2 Annexes 

 



Annex 1: Ethics certificates 



















Annex 2: Ethnography protocol

Protocolo de Investigación para Etnografía en el Proyecto: "Strengthening impact on the Healthy
Food Consumption Campaign “250.000 Families in Ecuador"

Selección de Familias: Se utilizará un enfoque basado en los actores (actor-oriented approach) para
escoger un mínimo de 3 y un máximo de 6 familias de cada cuenca alimentaria (Riobamba, Quito,
Ibarra). Los criterios para escoger las familias serán los siguientes: (1) productores agroecológicos; (2)
participación activa en organizaciones o redes sociales que promueven la agroecología y el consumo
responsable, por ejemplo el Movimiento de Economía Social y Solidaria de Ecuador (MESSE) o el
Colectivo Agroecológico. En trabajo etnográfico, es importante tomar en cuenta las relaciones que se
mantienen con los y las participantes, y es imprescindible que la familia esté de acuerdo con participar.

Para escoger y contactar las familias, se van a movilizar las relaciones que existen entre el grupo de
investigación con el MESSE, el Colectivo Agroecológico, y otras redes. Se les va a preguntar a las
familias si están dispuestas a (1) participar en el estudio y (2) recibir a la investigadora en su hogar por
aproximadamente una semana. Es necesario avisar a las familias que este proyect es para aprender
más sobre las prácticas de alimentación en la comunidad, y que es importante que las familias no
cambien sus hábitos alimentarios durante el tiempo que esté la investigadora. La investigadora no es
huéspeda en el sentido convencional de la palabra, y no se debe preparar nada especial para ella.

Etnografía: La investigadora Ana Deaconu, estudiante de doctorado, se quedará con cada familia por un
tiempo de 4 a 6 días. Posiblemente, un otro estudiante participará como asistente. En este caso, el
asistente se quedará con otras familias desde el grupo seleccionado. Los dos investigadores no se
quedarán con las mismas familias. Preferiblemente, los días de estancia con cada familia serán
secuenciales, y los días precisas se van a anotar en los cuadernos de campo. Siempre cuando sea
posible, la investigadora se quedará a vivir con la familia. Caso contrario, pasará la mayor parte de las
horas del día con la familia. Cada periódo de etnografía va a culminar en tres días de pensar, escribir
notas, organizar información, reflexionar, y relajar.

Se van a compensar a las familias participantes con $5 por día, pagados al final de la estancia. Esto es
para cubrir los costos incurridos por el hecho de hospedar y alimentar a la investigadora. Se intentará de
no alterar el estado económico de la familia, ni tampoco sus hábitos alimentarios durante el tiempo de
observación etnográfica.

La investigadora utilizará un pequeño cuaderno de campo para anotar observaciones al rato que ocurren,
o poco tiempo después. Usará estos apuntes para hacer una sistematización todas las noches.
Comenzando el primer día, la investigadora debe ofrecer su ayuda en la cocina, para estar en contacto
directo con la persona quien prepara la comida. Además, debe averiguar si hay algún evento social o
reunión durante el tiempo que está presente, y pedir si puede asistir, siempre cuando no vaya a
incomodar a la familia o los demás de la reunión. También debe averiguar si es que se realizará alguna
actividad agrícola durante el tiempo que esté, y procurar visitar los sembrillos. En el primer día, la
investigadora debe hacerse amigos y comenzar a comprender los papeles de cada miembro de la
familia. Debe escuchar y observar, y tomar apuntes.

Una de las tareas principales de la investigadora es de documentar que se consume, de donde se
consigue, como se prepara, y otras acciones, relaciones o conversaciones que giren entorno a la



alimentación. La otra tarea es de comprender el entorno social de la familia -- con quien se relacionan, de
donde toman sus influencias sobre la alimentación, con quien comparten sus ideas sobre la alimentacion,
posiciones políticas o éticas sobre temas de alimentación, etc. Mientras en la primera tarea el papel de la
investigadora es netamente como observante, en la segunda tarea puede ser necesario hacer preguntas
claves para abrir el tema de conversación. Es importante anotar si una información es de segunda mano
(e.g. la esposa cuenta sobre los opiniones de su esposo).

Otras actividades que la investigadora debe completar durante su estadía con cada familia

1. Implementar la encuesta de hogar.
2. Dibujar un árbol de parentesco de los miembros del hogar, e incluír las edades de cada miembro.
3. Dibujar un árbol de relaciones sociales dentro de la información que se ofrece sobre otras

personas de la comunidad. Recolectar información sobre redes sociales, incluyendo formales
(e.g. participation en asociaciones, grupos religiosos, otras organizaciones) e informal (e.g.
relaciones con vecinos).

4. Preguntar qué es que la familia ha aprendido sobre la alimentación y nutrición, y de donde
aprendió.

5. Preguntar qué es los que la familia considera como comida “sana”, y como “consumo
responsable” si el término es dentro de su léxico.

6. Si hay una madre lactante o madre de hijos menos de cinco años, prestar atención especial
sobre las prácticas de amamantar o de alimentar.

7. Pasar mucho tiempo en la cocina con la persona quien prepara la comida. Se puede ayudar en
la preparación. Anotar las prácticas de cocinar. Que ingredientes se combina? Que estilo de
preparación su usa (hervir, freír, asar, etc.). Se hace algo especial para preparar los alimentos de
niños pequeños? Notar las prácticas de higiene. Se lavan las manos e los implementos de
cocinar? El agua para los alimentos está hervida? Por cuánto tiempo? De donde viene el agua?

8. Prestar atención a las prácticas de usar el baño. Donde está ubicado el baño? Se lavan las
manos?

9. Pregunta sobre temas de enfermedades y salud, y profundizar en temas que puedan estar
relacionadas con la alimentación (e.g. diabetes, hipertensión).

10. Acompañar en las compras o en otras maneras de procurar alimentos (cosecha, intercambio,
etc). Anotar todo lo comprado y de donde. Preguntar sobre los productos que ya están en la casa
-- de donde vienen, desde cuando los tienen. Preguntar qué se compra en las tiendas o
mercados cercanos, y que les gustaría poder comprar y porque no pueden. Cuáles son las
barreras para conseguir los alimentos que desean? Preguntar donde más compran, y donde más
consiguen alimentos. Preguntar a dónde van para conseguir alimentos para los animales.

11. Visitar la tienda más cercana. Que venden? Preguntar a la persona quien atiende donde
consiguen los productos.

12. El último día, conseguir alimentos de los que se consumen frecuentemente en el hogar. Pedir a
la madre y a cada uno de los hijos mayores que clasifiquen los productos en grupos diferentes.
Ellos tienen que describir los criterios con que clasifican cada grupo, y darle un nombre a cada
grupo. Dejar los alimentos con la familia como agradecimiento.



Annex 3: Cross-sectional survey

NOID:___________________

Diversidad de la Mata a la Olla: Nutrición y Relaciones Alimentarias de los Productores Agroecológicos Ecuatorianos

Encuesta para productores en las ferias agroecológicas

A. Datos iniciales

Consentimiento: Da usted su consentimiento para
participar?

□ Si (Continúa)
□ No (termina la entrevista)

Fecha
Hora

Nombres y Apellidos
Comunidad
Parroquia
Canton
Feria

Latitud
Longitud

Nombres y Apellidos de la No-Feriante vinculada  _____________________________

1



B.  CONSUMO   B1. Recordatorio 24 horas. ***Si mencionan algún alimento/ingrediente sorprendente, preguntar de como llegó a conocerlo y comerlo!***

Momento Plato Cant. porción Ingredientes principales    [tipo, preparación, procesamiento, marca] Cantidad ingrediente Orígen

PP = producción propia; TF = trueke en feria; TC = trueke en comunidad o con otros; RP = regalado de la producción propia de otro; R = regalado (no de prod propia, o no se sabe orígen del regalo) CF =

comprado en la feria; CP = comprado directo de productores en la comunidad, otro mercado de compra directa, u otro directo de productor; CM = comprado en un mercado, supermercado o tienda

convencional, o comprado en la calle de intermediarios. PC = plato entero comprado (especificar de donde). E = encontrado en el monte, bosque, quebrada, etc.

0 = antes del desayuno, 1 = desayuno, 2 = refrigerio AM, 3 = almuerzo, 4 = refrigerio PM, 5 = merienda, 6 = refrigerio post-merienda, 7 = otro

2



Momento Plato Cant. porción Ingredientes principales    [tipo, preparación, procesamiento, marca] Cantidad ingrediente Orígen

PP = producción propia; TF = trueke en feria; TC = trueke en comunidad o con otros; RP = regalado de la producción propia de otro; R = regalado (no de prod propia, o no se sabe orígen del regalo) CF =

comprado en la feria; CP = comprado directo de productores en la comunidad, otro mercado de compra directa, u otro directo de productor; CM = comprado en un mercado, supermercado o tienda

convencional, o comprado en la calle de intermediarios. PC = plato entero comprado (especificar de donde). E = encontrado en el monte, bosque, quebrada, etc.

0 = antes del desayuno, 1 = desayuno, 2 = refrigerio AM, 3 = almuerzo, 4 = refrigerio PM, 5 = merienda, 6 = refrigerio post-merienda, 7 = otro

3



Tal vez tomó alguna vitamina o otro suplemento alimentario? (detallar)_________

Ayer hubo algo especial en su día que pudo haber afectado su alimentación normal (ej. fiesta, enfermedad)? ____________

B2. Productos tradicionales. Ahora me gustaría preguntarle sobre algunos alimentos específicos que tal vez coma, cada cuánto los come, y de donde los consigue.

v/ día v/ sem v/ mes v/ año Muy
raro

nunca No conoce
producto

Duración temporada Dónde consigue

Hoja de quinua

Quinua (grano)

Hoja de ataco/Sangorache

Amaranto/Sangorache/ataco  (grano)

Chocho

Melloco

Mashua (comida o remedio)

Oca

Zanahoria blanca

Jicama

Chulpi

Camote

PP = producción propia; TF = trueke en feria; TC = trueke en comunidad o con otros; RP = regalado de la producción propia de otro; R = regalado (no de prod propia, o no se sabe orígen del regalo) CF =

comprado en la feria; CP = comprado directo de productores en la comunidad, otro mercado de compra directa, u otro directo de productor; CM = comprado en un mercado, supermercado o tienda

convencional, o comprado en la calle de intermediarios. PC = plato entero comprado (específicar de donde). E = encontrado en el monte, bosque, quebrada, etc.

En el último año, tal vez ha consumido alguna de las siguientes hierbas de monte o frutas de monte? .....Tal vez consume alguna otra?

bledo Lengua de vaca (wagrahayu) Uvilla de lobo Otros:

nabo de monte Quinua de monte (allpa quinua) Taxo de monte

Rábano de monte Mora de monte (mora silvestre) Chimbalo

Berro de monte Uvilla de monte Mortiño

B3. Hábitos alimentación y compra

Más o menos cuánto gasta su familia cada mes (o semana o quincena) para comprar alimentos?   ___________/mes

Cuánto tiempo se demora en llegar al lugar donde más hace sus compras?  Caminando____________ + Transporte __________

Qué transporte toma? Círcula el principal. •Carro propio.    •Taxi o carro contratado.    •Bus/taxi colectivo.     •Pie.       •Otro_________
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Cada cuánto compran [productos de matriz debajo] para el consumo en la casa?  Y cuánto compran?

Producto Compra cada....
semana/mes/año/etc.

Cantidad Producto Compra cada....
semana/mes/año/etc.

Cantidad

Azúcar Aceite (no incluír oliva)

Azúcar morena Margarina (mantequilla pesada)

Panela Mantequilla (de leche)

Sal Manteca vegetal

Cubo maggi,
ajinomoto, ranchero

Manteca de animal (chancho,
pollo, vaca)

***Si compran sal para hacer queso para vender, o azúcar para mermeladas para vender (etc.), pregunta cuánto se ocupa para el consumo en la casa.

C. Redes Sociales.

Ahora le quiero preguntar sobre su participación en las ferias.  En que ferias nomás participa ahora? Y antes ha participado en alguna otra feria?

Feria _____________________ Feria _____________________ Feria _____________________

Cuánto tiempo ha participado en la feria? •Ya no participa •Ya no participa

Ocupa alguna posición de liderazgo en la feria? •No.   •Sí___ •No.   •Sí___ •No.   •Sí___

Más antes ha ocupado alguna posición de liderazgo? •No.   •Sí___ •No.   •Sí___ •No.   •Sí___

Más o menos cada cuánto va a vender en esta feria? _______/________ _______/________ _______/________

Cómo es que llegó a participar en esta feria?

Usted conoce el término agroecología, o usa este término en su feria?   •No.   •Si.   •Ha escuchado pero no sabe que es.
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Ahora quiero preguntarle sobre algunos procesos sociales que tal vez conozca, o tal vez no conozca.

Conoce al MESSE (El Movimiento de Economía Social y
Solidaria de Ecuador, con Rosita Murillo?

Asista a las reuniones o encuentros o otras actividades

del MESSE?

•No.   •Sí:

•No.   •Sí: • Siempre que haya.   •A veces.   •Raras veces.  •Una vez. Explique:

Conoce al Colectivo Agroecológico (con el compañero

Roberto Gortaire)?

Asista a las reuniones o encuentros o otras actividades
del Colectivo Agroecológico?

•No.   •Sí:

•No.   •Sí:  • Siempre que haya   •A veces.   •Raras veces.  •Una vez. Explique:

Conoce a la CEA (Coordinadora Ecuatoriana de
Agroecología, con el compañero Pepe Rivadeneira)?

Asista a las reuniones o encuentros o otras actividades
de la CEA?

•No.   •Sí:

•No.   •Sí:   • Siempre que haya.   •A veces.   •Raras veces.  •Una vez. Explique:

Conoce la Campaña Que Rico Es, también conocida
como las 250,000 familias?

•No.   •Sí: Explique:

Escucha uno de los siguientes programas de radio: Minga
por la Pachamama, Poder del Cucharón, Mama Cuchara?

•No.   •Sí:   • Regularmente.   •A veces.   •Raras veces.  •Una vez.

Ha participado con algún otro grupo, asociación, o

fundación que promueve la agroecología? Con cuáles?

•Swiss aid.   •Oxfam.   •Heifer.   •Vibrant village. •Ayuda en Acción.   •AVSF   •FICI.   •UNORCAC. •CARE

•Otros:

Con su participación en la feria o en [MESSE, Colectivo, CEA, fundaciones de la agroecología...] .....

...Ocupa o alguna vez ocupó alguna posición de liderazgo

o puesto de trabajo u otra responsabilidad especial?

(e.g. dinamizadora, promotora...) (aparte del liderazgo ya

anotado para la feria)

•No.   •Sí____

•Antes Sí_____

...Alguna vez ha dado o ayudado en dar un taller, o

hecho promoción, de uno de los siguientes temas?

Consumo responsable:

Alimentación sana o nutrición:

Detalles:
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Cocinar o preparar comidas, o hacer transformados

(mermeladas, yogurt, cremas, jabón...):

Prácticas de producción natural o de agroecología:

Otro relacionado (soberanía alimentaria...):

...Alguna vez ha recibido un taller de uno de estos
temas?

Consumo responsable:

Alimentación sana o nutrición:

Cocinar o preparar comidas, o hacer transformados

(mermeladas, yogurt, cremas, jabón...):

Prácticas de producción natural  o de agroecología:

Otro relacionado (soberanía alimentaria...):

Detalles:

...Alguna vez ha participado en una actividad política

para las semillas o para la alimentación? (Por ejemplo

marcha contra transgénicos, o la ley de semillas?

•No.   •Sí: Explique:

Aparte de lo que ya hemos conversado, alguna vez ha recibido un taller de nutrición o de alimentación sana de algún otro grupo (con la escuela, del municipio...)?

Explique.

D. PRODUCCION

Más o menos cuánto terreno utiliza usted para sembrar y criar animales? •<1 ha. •1-3 ha. •3-5 ha. •5-10 ha. •>10 ha.

Tiene riego?    •Sí    •No
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De los siguientes animales, cuáles tiene, aunque sea unito?

Vacas para leche Alpacas Codornizes

Ganado para carne Gallinas que dan huevos Tilapia

Chanchos Pollos para carne Trucha

Borregos Patos Cuyes

Chivos/ Cabras Ganzos Conejos

Llamas Palomas Otros:

De los siguientes productos, que nomás tiene sembrado, o tenía sembrado este año pero ya se acabó? Aunque sea un poquitito, solo una matita?

Acelga Cebolla perla Fresa /frutilla Mora de castillo Romanezco Berro (puede ser en quebrada) Guanábana

Achojchas Cebolla paiteña Granadilla Mora (otras) Rúcula Nabo Arazá

Aguacate Cebolla puerro Guabas Mortiño Ruibarbo Nabo chino/extranjero/kale Achotillo

Ají Cebollín Guayaba Naranja Sábila Plantas aromáticas/medicinales Cúrcuma

Ajo Cereza (maribel) Haba Naranjilla Penko

Albahaca Cidra Higos Níspero Sambo De climas cálidas:

Alcachofa Chía Hinojo / eneldo Oca Taxo Yuca

Alfalfa Chirimoya Jícama Orégano Tomate de árbol Cacao

Amaranto Chochos Lechuga repollo Paico Tomate riñón Café

Ataco / Sangorache Cilantro Lech. crespa Papa Toronja Mango

Apio Col Lech. otras Papa china Trigo Mangostino

Arveja Col morada Limón Papanabo Tunas Maní

Avena Col de bruselas Lima Pepinillo Uvas Piña

Babaco Coliflor Linaza Pepino Uvilla Plátano verde

Chamburo Cúrcuma Hierba Maggi Peras Vainita Soya

Chihualcán Durazno Maíz Perejil Zanahoria amarilla Tamarindo

Brócoli Espárrago Mandarina Pimiento Zanahoria blanca Banano / guineo

Camote Espinaca Manzana Quinoa Zapallo Orito

Capulí Estevia Maracuya Rábano Zapote Caimito

Cebada Frambuesa Mashua Reina Claudia Zuquini / calabacín Caña de azúcar

Cebolla larga Fréjol Melloco Remolacha Lechuga limón/acedera/vinagre Jengibre
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Ahora quisiera saber las variedades que dispone de unos ciertos productos (en el caso que los tenga): Se puede anotar solo #, o por colores o nombres inventados.

Producto Variedades que tiene sembradas ahora # Variedades

Maíz

Frejol

Papa

Su producción es primero para: •el consumo en el hogar?     •o para la venta?    •o para los dos igualmente?

En la(s) feria(s), regala o intercambia (comparte, truekea) productos?   •Sí.   •No Cada cuánto más o menos  _______ v/ ________

La última vez que hizo trueke en la feria, que productos recibió?

En su comunidad, regala o intercambia (comparte, truekea) sus productos?   •Sí.   •No. Cada cuánto más o menos?    _______ v/ _____

La última vez que regaló o intercambió a otros en su comunidad, que les dió (a otros)?

Aquí en su comunidad, vende de sus productos a otros? •Sí.   •No. Cada cuánto más o menos?    _______ v/ ________

La última vez que vendió de sus productos en la comunidad, que vendió?

Cuáles son los últimos productos que usted recibió de otros en su comunidad, sea porque le vendieron o porque le compartieron o cambiaron?

E. SALUD Alguna vez le ha dicho un médico que usted tiene...: •Nunca ha ido al médico

Sí No Sí No

La presión arterial alta o hipertensión arterial? Enfermedad cardiovascular o enfermedad de corazón?

Nivel alto de colesterol o de los triglicéridos de la sangre? Anemia?

Nivel alto de azúcar en la sangre o diabetes? Cancer?     Sí?  Cuál ____________________________

Gastritis?
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F. SOCIOECONOMICO Y DEMOGRAFICO

Cuántas personas viven en la casa, contando también a usted?  _____________

Cuántos años tiene?   Me puede por favor decir la edad de cada miembro del hogar, y que relación tienen para usted? De estos, quienes son los que más trabajan en su

terreno, sea para sembrar o cuidar los animales?

Edad entrevistada Trabajo en terreno (entrevistada)?

HOMBRES: Relación a entrevistada Edad Trabaja terreno? MUJERES: Relación a entrevistada Edad Trabaja terreno?

H1.

H2.

H3.

H4.

H5.

H6.

M1.

M2.

M3.

M4.

M5.

M6.

Que nivel de educación tiene usted? Guardería o nada
Parte de primaria
Primaria
Parte de secundaria
Completó secundaria
Universidad o pos-secundaria

Cuál es el nivel más alto de educación

que tiene alguien en el hogar?

Quién (#)?______________

Guardería o nada
Parte de primaria
Primaria
Parte de secundaria
Completó secundaria
Universidad o pos-secundaria

Comparando con otros en la comunidad, Usted considera que tienen    •más ingresos (más rico),      •menos ingresos (más pobre),      •o igual?

Tomando en cuenta los trabajos y actividades económicas de todos en el hogar, de qué nomás ganan dinero para su hogar?  (Marque todos)

•Vender en la feria •Vender productos agrícolas en otro lado •Vender productos transformados •Trabajar de jornalero/peón

•Otros:__
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Cuántas personas aportan dinero al hogar a través de sus trabajos o de lo que venden? ________

De estos, alguien recibe un pago cada mes (un trabajo salariado), aunque sea un poquito?       •No    •Sí. Cuántas personas? ______

Alguien les manda dinero de otro lado, por ejemplo un familiar quien vive en la ciudad o en otro país? •No    •Sí.  Detalle____

Alguien en su hogar recibe el Bono de Desarrollo Humano? •No    •Sí.  Cuántos?___

Sumando todos los ingresos de todos los miembros del hogar, cuál es más o menos el ingreso mensual total de su hogar? ____________
Anotar BDH aparte (ej.  $100 + 2 x BDH). También se puede anotar por salario básico (ej. 2 x básico).

F. ANTROPOMETRICO

Si desea, puedo medir su estatura, peso y perímetro de la cintura. Está de acuerdo con hacer esto?

Se encuentra embarazada o dando leche? •Embarazada •Amamantando •Ninguna

Entrevistada:  Peso medido en kg__________ Altura medida en cm________ Perímetro de la cintura en cm_________

Tal vez alguien más en la familia quisiera saber su peso y su talla?

Relación a entrevistada (ej. nieta) Edad Peso (KG) Talla (CM) Perim. (CM) Nota  (ej. embarazada)

Agradecer y buscar No-Feriante en la comunidad.
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Annex 4: “Conversations without borders” book chapter

This text is an English adaptation of the following Spanish-language book chapter:

Nadar, Danya, and Ana Deaconu. 2021. “Conversaciones Sin Fronteras: ¿Qué
Podemos Aprender de Alimentos Tradicionales En Redes Alternativas de Palestina y
Ecuador?” In Distribución, Comercialización y Acceso a Alimentos de Calidad En
América Latina, edited by Sebastián Grenoville, Julie Le Gall, and Julien Noel, 22–42.
Buenos Aires, Argentina: INTA Ediciones.

Conversations without borders: What can we learn from Palestinian and Ecuadorian

experiences with traditional foods in alternative networks?

Danya Nadar and Ana Deaconu

Abstract

This chapter presents lessons from a dialogue on traditional foods in Palestine and Ecuador,

based on the qualitative studies conducted by the two authors in these locations. We found

that, in both locations, traditional foods constitute responses to hegemonic threats toward

cultural identity. In Ecuador, the oppressor is the agri-food industry. In Palestine, it is the Israeli

occupation. In this sense, traditional foods become components in a subversive practice that

depends largely on alternative mechanisms for production, distribution and commercialization.

We sustain that these mechanisms are consolidated in alternative food networks in both

locations, although they take on distinct forms. Despite the need to pass through multiple

alternatives and at times dangerous mechanisms, in both regions there exist actors who ascribe

sufficient value to traditional foods to seek out creative solutions throughout the commercial

value chain.

Key words: traditional foods, alternative food networks, Palestine, Ecuador

Introduction

In a great socioeconomic paradox, smallholder family farmers produce 70-80% of the world’s

food, but they face concerningly high levels of food insecurity (FAO 2014). Traditional

smallholder farmers and pastoralists are essential contributors to food and nutrition security in

the Global South (Altieri 2008; FAO 2014). Much of their crops and animal products are

consumed locally and regionally, and they provide a diversity of nutrient-rich and culturally



relevant foods (Johns et al. 2013). This has been placed at odds with global food security

concerns: efforts to satiate a swelling urban population drove the agenda for agricultural

intensification and increased production of cereal crops. Now, 75% of all plant-based foods are

derived from only 12 crops (FAO 1999; Johns et al 2013). Meanwhile, industrial agriculture is

considered one of the major generators of greenhouse gas emissions globally. The literature is

at a crossroads: how do we simultaneously feed a planet that is expected to reach 9 billion by

the year 2050, decrease the carbon footprint, and keep smallholder farmers growing

nutrient-dense foods on their own land?

The authors of this paper believe there is no silver bullet to solving the malnutrition and food

security crisis, but rather a toolbox. As such, we explore the decisions farmers make in order to

engage in traditional foods systems. We are interested in traditional products for their potential

to promote biodiverse agriculture, which is coherent with environmental values, resilient in the

face of global climate change and does not generate dependencies on external inputs nor holds

the health consequences associated with modern pesticide use (Padulosi et al. 2013; Chivenge

et al. 2015; Cook 2018). For these characteristics, family farming based on traditional products

is recognized for its capacity to protect and strengthen farmer livelihoods (ibid). Further, we are

interested in the foods derived from traditional products for their potential to promote

culturally relevant and nutritionally healthy food (Kuhnlein et al. 2009; Padulosi et al. 2013).

Finally, the production and consumption of traditional foods recognizes and strengthens

Indigenous knowledge in a global context in which much of this knowledge has been neglected

and undervalued (Padulosi and Frison 1999; Kuhnlein et al. 2009).

We explore these themes from a perspective that purposefully ignores regional frontiers with

the intention of contribution to knowledge exchange in the Global South. We seek points of

intersection between the research conducted with Indigenous communities in Bethlehem,

Palestine and Imbabura, Ecuador. Our use of the term “Indigenous” is not intended to

collectivize distinct histories that have endured their own struggles against colonialism and

capitalism, but rather to internationalize an Indigenous peoples’ network toward the survival of

traditional food systems (Smith 2008). Additionally, we do not apply a definition for what

counts as a "traditional" product and instead defer to each individual's definition according to

their own sociocultural and biocultural context within their own historical continuum (Johns et

al. 2013). Further, while we use the terms "producer", "distributor" and "consumer" for clarity,

we recognize that these fixed prototypes are false, given that we are all consumers, that

producers can also be distributors, and vice-versa. Finally, we take this opportunity to add to

the literature on AFNs operating in the Global South.



This chapter emerged from the two authors' interest in exploring Indigenous and traditional

food systems. This common interest led us to exchange knowledge and observations from our

study regions, Palestine and Ecuador, through conversations prior to and following our

respective data collection forays. Because of the geographic distance and political and cultural

realities that separate Palestine and Ecuador, we at first viewed the two locations as drastically

different spaces, and we were only united by our shared methodological interests. Yet

eventually, we began to identify strong intersections that entered into conversation with the

global discourse on alternatives to the hegemony in food systems. When Nadar proposed this

comparative angle in a 2019 Latin American conference on food sovereignty, she was met with

both curiosity and skepticism: what is the relationship between the food systems of two such

distant places?

We thus recognized the value of juxtaposing the knowledge and experiences around traditional

foods in Palestine and Ecuador, not only for ourselves, but for a broader audience. In this

chapter, we therefore tell the stories of traditional foods in these two countries, as we

understand them, by integrating literature review on historic and political perspectives with

observations gained from our own experiences conducting qualitative research.

1. Methods

Nadar's research in Palestine is phase two of a larger study on community biodiversity

management in the West Bank. The first phase (June-August 2018) focused on community seed

saving models and their impact on agrobiodiversity and farmer autonomy in the West Bank.

The second phase (June-August 2019), which provided the data for this chapter, utilized

ethnographic methods and direct participant observation to explore traditional food systems

(including production, distribution, access and consumption) in the Bethlehem region.

Interviews were conducted with: 30 producers (28 of whom produced on less than 2 hectares

of land), 15 consumers and distributors (including small businesses, traders, wholesalers), three

key informants, and five young people involved in organizing various initiatives for creating

awareness among consumers. While we apply these categories to organize the data, in reality

there is very little differentiation between what constitutes a producer, consumer, distributor,

informant and the youth movements, as many of these roles intersect in their everyday lives.

Deaconu conducted qualitative research as part of a mixed method, multi-phase project in

Ecuador's highland Imbabura province. The general objective of this project was to explore the

relationships between agroecology and nutritional health among farmers that participated in

agroecology-based alternative food networks. This chapter is based on data obtained between

February and April 2019. Eight focus group discussions with a total of 128 farmers who sell in

agroecological markets were used to explore perceptions on production, consumption and sale



of traditional foods. Eight semi-structured interviews with the leaders of each market inquired

in further detail on the same subjects.

2. The stories of traditional foods in two locations

2.1 Palestine

2.1.1 Traditional crops as the carriers of the DNA of resistance

Palestinians are among the original people of the West Bank (Salhani 2016; Erakat 2019), and

they are currently fighting for liberty against modern colonialism (Khalidi 2020). The occupation

of the West Bank since 1967 has resulted in the territory’s lack of autonomy over its own

resources, such as land and water, and its own borders, including the movement of people and

goods (Isaac and Gasteyer 1995). In this context, we focus on the Bethlehem governorate to

document an economy at risk of extinction. We trace the effects of occupation on the struggle

for survival of traditional crops and associated knowledge, and on the struggle of the farmers

that grow them. Further, we explore a nascent youth movement working to revalorize its own

food heritage. As one local food activist puts it: "traditional crops carry the DNA of Palestinian

history and existence under Israel’s occupation."

2.1.2 The history, value and network of baladi crops in the Bethlehem region

The Bethlehem region is nestled in the West Bank highlands and contains two agricultural

production zones: the eastern slopes are dry, traditionally used for ruminant grazing; the

central highlands in the western section of the governorate (the focus of our study) is hilly and

lush with fertile land, scattered with pockets of natural water springs. The latter is an ideal

climate for the harvest of traditional fruits, vegetables, and olives (Aquastat 2008; UNCTAD

2015; CBD 2015). Most farmers in our studied region are smallholders, farming on less than 2

hectares of land (relative to Palestine's average of 4 ha) and depend on 300mm-600mm of

annual rains and natural springs for irrigation.

Agriculture originated in the Fertile Crescent sometime between 13,000 – 11, 500 BC, and

Palestine is home to several native species of wheat, barley, lentil, and chickpea (CBD 2015;

Ceccarelli 2015). Beyond static definitions of traditional foods based on concepts of “centers of

origin” (Ceccarelli et al. 1995; Shrestha et al. 2013), many Palestinian farmers interviewed

expressed that what "localizes" the diversity of traditional crops is their management by local

farmers (Fieldnotes 2018). Rather than referring directly to "traditional" products, Palestinians

use the term baladi, which literally translates from Arabic to mean "my country". In the



Bethlehem region, baladi has multiple definitions, each of which depends on the context in

which it is used (Fieldnotes 2019). For example, baladi crops could refer to those that have

been historically grown in the region and that were used to make traditional meals. Some

Palestinian farmers, baladi refers to crops that are cultivated using natural farming methods,

without the use of synthetic agricultural inputs. Many baladi crops have a cultural and historical

connection to a specific village, such as the white cucumber from Beit Sahour, or the Battiri

eggplant from Battir village. Some people use the term baladi to refer to heirloom crops, while

others make the distinction that they are non-hybrid and non-Israeli produced crops. When

traditional crops are abundant in the summer months, sellers in Bethlehem’s dense central

market shout “baladi tomatoes! baladi cauliflower!” signaling to buyers in earshot that they are

selling a product that is high-quality, flavourful, unique, traditional and locally grown. Market

clients are willing to pay a small premium for these products because they value buying and

consuming baladi products, especially when they come directly from the people whom they

identify as farmers—even though that is not always the case. Households visited while

conducting this study shaped their meals according to the season of baladi crops: zucchinis,

stuffed grapevine leaves, stuffed bottle gourd, mallow stew, Armenian cucumber, grapes,

among others.

However, few Palestinian farmers continue growing baladi. Among those who do, one

expressed preferring to cultivate these farmers “because what’s healthy for the soil, is healthy

for our bodies, and healthy for my family” (Interview 2019). Baladi seeds are still found among

farmers and they are exchanged regionally; baladi crops not sold in the market are found in

home gardens and gifted to neighbors and visitors. Some farmers value the seeds’ adaptability

to a changing climate and sporadic rains, while others describe the importance of maintaining a

heritage crop (Nadar fieldnotes 2018 & 2019). Almost all invoke the distinct flavour of a baladi

crop and consider this to be a flavour that Israeli crops cannot offer (Fieldnotes 2018 & 2019).

Conversations on baladi crops interweave with the stories of each territory. For example, the

famous apricot from Beit Jala (mishmish Bajajly) was historically called the mother of the family

(om el ‘eila), making reference to abundance and family security. During its short 10- to 14-day

season, Beit Jala households drove truckloads of mishmish to the market and earned enough

money to sustain a family for an entire year. It is becoming increasingly rare to find these

apricots sold in the market today: some farmers lamented that the trees had lower yields, while

others recounted that the trees were cut to make room for an urbanizing community

(Fieldnotes 2019). However, many home garden plots and farmer fields continue to maintain

this variety of apricot, and people who have them gift their surplus to families and friends.



The Sahouri white cucumber still exists in farmers’ fields: sometimes, it dots patches of hybrid

cucumbers, but it is mostly found among a small number of farmers who grow only baladi

products. One farmer, who grows enough of the white cucumber for his family and sells his

surplus to villagers, lamented that his crop yields much less than it used to because of soil

degradation caused by the increased pressure on the land and runoff from neighboring Israeli

settlements (Interview 2019). This farmer’s land is in a part of Palestine designated as "Area C",

a designation that is directly under Israel’s military control. As a result, whenever he needs to

dig, build, or make renovations to his land, he is required to seek authorization from Israel’s

military administration, which only approves 1% of requests (OCHA 2015).

To understand this farmer's reality, it is necessary to understand the political and territorial

context of Palestine. According to the Oslo Accords1, the West Bank is divided into three zones:

Zone A contains Palestinian cities under autonomous Palestinian control; Zone B is under

shared control between the Palestinian Authority and the Israeli military administration; and,

Zone C is under total Israeli military control. The Bethlehem governorate is fragmented by these

zones. Approximately 220,000 Palestinians live in the urban Zones A and B, which comprise 13%

of the region. Approximately 26,000 Palestinians who live in Zone B have access to agricultural

land in Zone C. They find themselves affected by illegal Israeli settlements and run the risk of

having their land annexed (NAD 2017; PCBS 2017). An 87% of the Bethlehem governorate is

designated as Zone C; this area is split between land occupied by Israeli settlers in gated and

heavily guarded communities, designated military zones, and environmental protectorates that

prohibit access to Palestinians (Clarno 2017; OCHA 2015).

In fact, 87% of the Bethlehem governorate is considered Area C providing nominal access to

Palestinians, and the more than 220,000 Palestinians live scattered on the remaining 13% of the

region (Clarno, 2017; PCBS, 2016; PCBS, 2017).

2.1.3 The effect of the occupation on baladi production, distribution and access

Illegal Israeli settlements2 in the Bethlehem region constitute 12% of the governorate with a

population of 130,000 Israeli settlers (NAD 2017). In recent years, settlement building has

expanded downward, teetering over the valleys where Palestinians farm their land (ibid). Since

2017, the Israeli ministry of tourism has been distributing maps to Israeli settlers and

encouraging them to explore the valleys, go camping, and swim in natural springs near where

2 Israeli settlements are illegal under the UN Security Council resolution 2334 (reaffirmed in 2016) (Office of the EU
Representative, 2019)

1 In September 1993, the Government of Israel and the Palestine Liberation Organization signed the Oslo Accords, a set of
agreements defining territorial and administrative borders for the occupied Palestinian territories (Taghdisi Rad 2015; Roy
1999).



Palestinian farmers cultivate their land (Interviews & field observations 2019; Haaretz, 2019,

Clarno, 2017). Palestinian farmers have observed tourists bathing in their water sources,

destroying crops and damaging agricultural infrastructure. Instead of making efforts to protect

Palestinian agriculture, the new trend of “exploration” of the region has received institutional

support in the form of confiscation of natural springs for exclusive Israeli use. This is the case in

Al-Wallajeh village, where Palestinian farmers have lost access to the springs on which they

depend for irrigation (ibid). Israeli settlements and outposts have also set up near to or

surrounding Palestinian agricultural land. This is the case for the villagers of Husan, who require

special permits to access their fruit and olive trees, and for the landowners in Al-Khader, who

find themselves monitored and questioned by Israeli settlers (LRC, 2017; Clarno, 2017;

Interviews, 2019).

Palestinian farmers struggle to preserve traditional crops is linked to their lack of autonomy

over their borders and weak local governance. Israel treats its boundary with the West Bank as

an international border, and it treats the regions as a captive market that it can utilize for Israeli

benefits (UNCTAD, 2015). For example, it only “imports” specific crops from the West Bank

when Israel has a shortage, and it does so according to strict and unreciprocal sanitary and

phytosanitary regulations. Moreover, it “exports” its subsidized lower-quality crops (which are

considered too low of a quality to be consumed in Israel) into the West Bank, flooding the

market and eliminating any Palestinian-produced competition (ibid; World Bank 2017).

Moreover, the production, distribution and sale of agricultural goods in the Bethlehem

governorate lacks protective laws and regulatory oversight by the local Palestinian authorities.

Farmers incur all costs associated with the production, distribution and sale of their crops, and

receive no compensation for losses or market irregularities. No regulations exist to organize

extension agents and monitor inputs sold to farmers. There are no sanitary and phytosanitary

standards available to protect Palestinian consumers. The local Palestinian authorities’ sole

responsibility at every step of the value chain is acting as tax collector.

This regulatory vacuum and market unpredictability narrow the options for traditional crop

farmers. When choosing which baladi crops to produce, they prefer those with no hybrid

equivalent. This is because market prices of hybrid crops are so low that the baladi equivalent

would not be able to compete. Further, consumers do not always know how to distinguish

between a baladi product and a hybrid equivalent and thus prefer to purchase the cheaper

option. For example, traditional tomatoes have virtually gone extinct from the market due to

the influx of cheaper hybrid vine tomatoes with which baladi tomatoes cannot compete.

Because it does not make economic sense to produce baladi tomatoes for sale, farmers only

grow them for their own consumption or for the gifting and barter economies. On the other

hand, traditional crops such as Battiri eggplant, bottle gourd, grapevine leaves, and mulberries,



among others, do not have a hybrid equivalent and are therefore also sold in the central

market. However, to obtain a better price point, farmers prefer to sell these products directly to

consumers or to several specific wholesalers, creating an informal short food supply chain.

2.1.4 Access and sales of traditional crops

Gendered divisions exist from the production to the sale of baladi crops. In general, men are in

charge of saving seeds and deciding what to cultivate and they also involve the young men in

the household in the harvest. Meanwhile, their wives and daughters manage the packaging,

marketing, sales and the relationships with customers and wholesalers. The women usually

maintain their own home garden where they grow baladi to supplement household needs. One

such baladi farmer has managed to organize her own market circuit: she takes her neighbors’

orders, then prepares the products and sets a price at a small premium over the market price,

and delivers it to them (Interview 2019). She explains: “I want to benefit from the sale but not

give the impression we are taking advantage. We are known in the community for our good

quality crops. We want our neighbors to keep coming back so we keep a fair price: fair for us,

and fair for them.” Nadar (2019) observed that rural families’ access to fresh seasonal baladi

crops, either from their own home gardens or from their neighbors’ field, increases their access

to dietary diversity.

Entirely female-led farming is often found among the hajjat3. The hajjat that were interviewed

were typically older women that have either inherited the profession from their

mothers-in-laws, or who work to supplement their husbands’ income. The hajjat buy or lease

land for agricultural use, and they are the primary decision makers from seeds to production to

sale, without intervention from their husbands. Historically, the hajjat lined the alleyways of

Bethlehem’s central market selling their harvest, but today they are spread thin and only a

handful of them sell their own cultivated goods. Those who do grow traditional products from

their own production find various means to sell directly to their clients, without intermediaries.

Arriving from villages near Bethlehem, some hajjat sit in the same part of the central market

each day until they finish selling their products. Every morning, the hajjat establish a price at a

small premium over that of the intermediaries that surround them. Their loyal customers often

buy from them in bulk because they appreciate the consistent quality of their products and also

want the hajjat to benefit directly. However, the hajjat cannot always set their own price

because they compete with deflated market prices, and because certain customers who do not

value the distinction between baladi and conventional products try to negotiate for a lower

price (Fieldnotes, 2018-2019).

3 Hajjat is the plural form of hajja. It literally means a woman that has performed Islamic pilgrimage in Mecca (haj)
but it is colloquially used when speaking or referring to an older woman.



Some hajjat interviewed have stopped selling in the market altogether, considering it

undignified to sit in alleyways for 10-hour days that end at unpredictable hours. They prefer to

pack their car with their crops three days a week and visit their customers in their homes or

places of work. Sometimes they take pre-orders, but usually their customers expect them to

show up on a certain schedule so that they can choose what to buy. These hajjat have the

luxury of choosing who to sell to, and they prefer regular clients who value the quality of their

products and do not attempt to reduce the price. As one hajjat remarks, “I have my autonomy,

my dignity and a lucrative farming business. I have peace of mind” (Interview 2019).

Bethlehem’s historic, religious and economic relationship to Jerusalem was severed in the year

2000 when the Apartheid Wall was built (Clarno, 2017; NAD, 2017). This has affected many

farmers including the hajjat, most of whom used to sell in Jerusalem (Fieldnotes, 2019). The

Wall acts as a physical barrier that limits the access of Palestinians under the age of 65 to

Jerusalem and historic Palestine. Similarly, it hinders the entry of Palestinian crops. There

remain a few hajjat, typically those over 65 years-old, that manage to smuggle their traditional

crops into Jerusalem to sell to Arab Jerusalemites (Clarno, 2017; Fieldnotes 2019). A

combination of the high cost of food, the rare access to these crops, and the building of trusting

relationships with these hajjat have created a climate where Arab Jerusalemites are willing to

pay a premium to obtain baladi crops. However, for younger Jerusalemites, the Apartheid Wall

has caused a psychological and cultural shift interrupting the knowledge of and interest in

baladi crops across generational lines. When Nadar asked young Arab Jerusalemites about

baladi crops, she was met with a puzzled reaction, “what are baladi crops?” Meanwhile, when

mothers of a generation that was only slightly older found a ratl (3 kilos) of Battiri eggplants,

they responded with excitement and glee. This reality differs drastically from Bethlehemite

shoppers on the other side of the Apartheid Wall only 10 kilometers away: while their

knowledge and ability to recognize baladi is diminishing because of the occupation, they

nevertheless continue to seek, eat, and value seasonal traditional crops.

2.1.5 Revalorizing Baladi in the Bethlehem region

The growing extinction of baladi foods is what inspired an emergence of various youth groups

seeking to revalorize baladi crops and traditional cooking, and mobilize Bethlehem’s Palestinian

society to reconnect with farmers and the land. Many youth-led initiatives have emerged across

the Bethlehem governorate since 2014 (Fieldnotes, 2018 & 2019). These initiatives organized in

response to concerns regarding the diminishing access to traditional foods in Palestinian

cooking, in the market, and in the fields. They exist to fill the regulatory vacuum in support of

farmers and to engage Palestinian society in a conversation on their food heritage. As one



youth leader put it, their initiative exists “to bring biodiversity back into the fields, and onto our

dinner tables.” The Palestinian Heirloom Seed Library, led by a young woman, focuses its

activity on seed saving and sharing among farmers and community members to recover and

revive agrobiodiversity. In another example, a group of youth from Battir village concerned with

Israeli settlers squatting farmland and hilltops organized and lobbied for UNESCO World

Heritage Site recognition of the village’s traditional community farming systems. Another

initiative, Farayek, shares its name with the Bethlehem pastry. It is led by two young women

(one Bethlehemite and one Jerusalemite) who aim to “stimulate rich food experiences” by

offering culinary tours of Bethlehem’s central market to both locals and visitors. They support

their participants in experiencing traditional regional cuisine and arrange visits to nearby

farmers’ fields. These visits serve to stimulate a visceral experience of picking baladi crops,

reconnecting with the land, and strengthening connections and trust relationships with

farmers.

Municipal and village councils are also starting to collaborate with their community centres to

organize crop festivals, such as the lettuce festival in Artas and the eggplant festival in Battir.

Moreover, alternative food networks in the form of farmers’ markets have begun to emerge in

the West Bank, supporting baladi producers in revitalizing the agricultural heritage of the region

before it disappears. Such is the case in the Beit Jala municipality, which is creating a formal

sales location where baladi producers can sell their organic products.

One initiative deserving special mention is a farmer-led association working to support the

village’s producers that depend on farming for their household income. Together, the

association members discuss their needs and concerns and make decisions on finances (e.g.,

starting a seedling nursery to generate income or applying for funding), marketing and

distribution, group activities and advocacy (e.g., cleaning the spring canals or writing a

collective letter to the regional government). They also share sales opportunities. For example,

when consumers are looking for a specific product, the producers help direct them to the

producer who has it. They also work to document and report Israeli settler violence on their

land and have filed complaints to Israel’s Military Administration and the Israeli courts to issue

injunctions against settlers’ expansions of buildings. These new initiatives provide reason for

optimism around the possibility of promoting baladi products rather than leaving them to be

forgotten.

2.2 Ecuador

2.2.1 The traditional as a reaction to the modern



Many of the traditional agricultural practices that persist to date in Ecuador originated before

the arrival of the Incas. These practices, including the chakra andina, wachu rozado, chakra

amazonica, aja shuar, finca montubia, huerto palta, finca pasto, canoero, colino, and cantero,

among others, show creative adaptations to the country’s unique and often complex

biogeographic regions, including to its high-altitude Andean mountains, coastal mangroves, dry

forests, and Amazonian river banks (Gortaire 2016). Such traditional practices, which depended

largely on leveraging beneficial biotic relationships and optimizing biodiversity, are coherent

with the tenets of the modern concept of agroecology. Drawing on traditional knowledge from

around the world and modern, multi-disciplinary science, agroecology applies ecological

principles to create self-sustaining and regenerative agricultural environments (HLPE 2019).

As anywhere, what is recognized today as traditional agricultural practice has been shaped by

processes of change. Traditional agriculture in the Andean region was threatened by the arrival

of the Spanish and the ensuing changes in agrarian structures. In the period after Spanish

conquest, agricultural labor was much displaced to favor mining and textile industries. The

subsequent fall of these industries in the 1800s heralded an economic return to agriculture,

and the rise of two dominant agrarian patterns: on the Pacific coast, the cacao boom (and later

the banana boom) formed an agro-exportation model that favored monocultures and displaced

family farms; in the Andean highlands, haciendas, known in Ecuador as huasipungos, assured

an Indigenous labor force to large property owners through feudal coercion systems;

meanwhile, the Amazon was largely left alone, its landscape perceived as inhospitable and its

inhabitants as "savages" (Gortaire 2016; Zamosc 1989).

In the highland region, which this chapter will focus on primarily, the huasipungo feudal system

“gave permission” to Indigenous people to live on, and cultivate, small plots of land in exchange

for free labor to the property owner (Zamosc 1989; Waters 2007). This coercive system

nevertheless meant that indigenous farmers continued to implement the traditional

self-sustaining, resource-efficient, and biodiverse farming practices on their plots of land, albeit

under constrained conditions. Given that their primary source of food was what they produced

on their own plots, or through trade within the community, farmers in the highlands had to

maintain a large diversity of domestic animals, food crops, and medicinal plants (Gortaire

2016).

Agrarian reform policies beginning in the 1950s formally dismantled the feudal systems in the

highlands and redistributed land to the people who were actually using it—that is, Indigenous

farmers. However, this process largely favored the landowners, who received large sums of

money for land that was no longer economically viable, and relegated Indigenous farmers to

small plots in marginal spaces, including high altitude, sloped lands with no irrigation system



(Waters 2007). Further, they were left indebted due to land procurement expenses. The need

to pay off debt and the desire to integrate into markets led many farmers to shift away from

traditional practices and toward novel agricultural trends: specifically, crop specialization and

the use of newly available Green Revolution technologies (Gortaire 2016).

Despite these changes, many highland farmers maintained their traditional practices by

implementing a double-strategy: on part of their land, they produced for the market using

“modernized” approaches including application of agrochemicals; simultaneously, they

produced for home consumption, using organic traditional agroecological practices based on

biodiversity and efficient use of natural resources (Gortaire 2016). For many families, this

double-strategy was gendered, wherein men would primarily manage cash-crops and women

would primarily manage the diverse crops for home consumption (Heifer 2014). Over time,

many farming families that had invested in the Green Revolution began losing revenue on cash

crops as their soils became depleted. Finding themselves indebted to agrochemical companies

and burdened by health consequences of pesticides, many abandoned the project of

modernization almost entirely and returned to the safer route of traditional agriculture

approaches.

By the 1980s, these production shifts were accompanied by rhetoric and social movement

organizing in favor of an “alternative” to market capitalism (Peña 2013). While state and

agroindustry discourse sustained that traditional practices were obsolete, small landholders

found that the technocratic “modern” practices demanded resources and infrastructure

beyond their possibilities in order to be successful, and the use of agrochemicals took an

unreasonable toll on their physical health (Gortaire 2016; Deaconu et al. 2019). Meanwhile,

certain scientific and academic organizations became concerned with the environmental

impacts of agricultural modernization and began promoting the reintegration of plant and

animal agrobiodiversity, soil conservation practices, appropriate water use, native reforestation,

and organic fertilizers (Gortaire 2016; Deaconu et al. 2019). By 2003, the sum of these concerns

led 10,000 farmers in Northern Ecuador to block the Panamerican highway in protest

(Sherwood and Paredes 2014).

In parallel to this evolving discourse, farmer groups and urban consumers increasingly

organized around “alternative” farming embodying various practices and concepts—organic,

solidary, healthy—until these interrelated concepts convened around agroecology as a unifying

vision (Gortaire 2016; Sherwood et al. 2013). To distinguish their farming strategies from others

and to promote economic viability, farmers groups—often with the support of the Indigenous

movement or in partnerships with NGOs—began commercializing their specialized products in

alternative food networks (AFNs). Most often, these took on the form of farmers’ markets, but



also included food boxes, solidarity stores and other formats that reduced market chain lengths

and created relationships between producers and consumers (Gortaire 2016). AFNs adopted

different structures and internal regulations largely defined by their identities, the most

common of which are agroecological markets and “solidarity” (direct-sale, but not necessarily

agroecological) markets. By 2013, at least 210 such AFNs were documented across the country

(Heifer 2014), and networks of AFNs had consolidated their role as a social movement with the

power to influence national policy, including by integrating ideals around food sovereignty and

social and solidarity-based economy in Ecuador's new 2008 constitution (Sherwood et al.

2013).

2.2.2 Traditional foods in the identity and practice of Imbabura province's alternative food

networks

In Imbabura province, the close ties between AFNs and traditional agricultural practices meant

that AFNs also became homes to crops that were culturally perceived as traditional.

Nevertheless, the definition of what counts as a traditional crop varies widely even among

farmers of the same AFN. For some, it includes all endemic Andean foods. For others, it

includes only the endemic Andean foods for which decades of marginalization from modern

agriculture have won a title as “traditional.” This generally also includes products that were

once marginalized but are now enjoying a surge in popularity, most notably quinoa. For still

others, traditional crops are those that were largely enjoyed by previous generations but have

lost popularity over recent years, particularly outside of rural, Indigenous communities. This

definition also includes certain Eurasian crops, such as barley (Focus group discussions 2019).

What is defined as traditional also depends on variety. For example, native potato varieties are

considered traditional, but "improved" varieties are not. Further, traditional foods are

distinguished by their preparation, such as in the case of "Indigenous" bread, which is

considered traditional, and "mestizo" bread, which is not (Fieldnotes 2019).

Despite the diversity in definitions of traditional foods, there is nevertheless predominant

consensus on the role of traditional foods in AFNs, and the role of AFNs in promoting

traditional foods. AFN farmers see the production of traditional crops as integral to their

agricultural strategy because endemic crops tend to be better adapted to their soil and climatic

conditions, and are more resistant to droughts, pests and other shocks (Interview 2019).

Further, they see AFNs as a space where there is market demand for traditional crops. Some

believe that AFN sale of traditional foods catalysed consumer demand for traditional foods.

Others believe it to be the other way around, such as one farmer who states: “We farmers, we

sell our ancestral products, and the consumers are the ones who eat them more than we do.



The clients seek products that even I did not know about, like black oka, sidra, jicama,

chamburo, achogcha..." (Focus group discussion 2019).

Many farmers express that their participation in AFNs has led them to revalorize traditional

foods, both for sale and for their own consumption. One association leader explains this from

her own personal history: "Long ago, we ate quinoa leaves two or three times a week, we ate

quinoa soup, quinoa gruel with milk... but back then, quinoa did not sell well in markets, so we

reduced our production. But now, in the [agroecological] market, we know that quinoa is a very

important food, and we are rescuing it in these markets" (Interview 2019). Another farmer

recounts: "With the market, we value traditional products more. Before, we were not like that.

Before, we did not eat them (Focus group discussion 2019). In fact, for some farmers, their AFN

has also re-introduced them to traditional crops or crop varieties that were largely lost to their

generation. This is the case of one elderly farmer who recounts that he remembered jicama

(Smallanthus sonchifolius) from his early childhood, but he then forgot about this product until

joining his AFN. He has now been selling jicama in the agroecological market for the past six

years. Another farmer from the same association expresses that for her, jicama is an altogether

new food in her life (Focus group discussion, 2019). Despite the existence of such "new"

traditional foods, farmers view most traditional products as a continuous part of their lives, not

as a novelty. One farmer states: "We grow traditional products because we are already used to

growing these, because we live from these" (Focus group discussion 2019). Regardless of their

personal histories with traditional foods, AFN farmers discuss traditional foods as a key part of

their current identity, and the rescue of traditional products or varieties becomes a status

symbol (Deaconu et al 2019; Focus group discussions 2019: Interviews 2019).

While agroecological AFNs were not created expressly for the intention of promoting traditional

foods, farmers express that the AFN affords them unique access to seeds for growing traditional

crops, which therefore allows them to also consume them more than non-AFN farmers (Focus

group discussions 2019). Given that many traditional crops were largely ignored by modern

agriculture, some seeds are not readily available in conventional channels for seed purchase.

AFN farmers instead rely on barter to obtain seed and to promote the production of less

common varieties. Seed barter occurs both informally, among neighbors, fellow AFN members

or other acquaintances, as well as through formal gatherings that are often organized by the

Indigenous federation, NGOs or local state entities, often in conjunction with AFNs (ibid).

Moreover, AFN farmers express that they barter for the traditional products that do not grow in

their own climatic niche, thereby increasing the diversity of foods in their diets (ibid).



Much of the interest in traditional foods revolves around perceptions of their health benefits.

One farmer states: “Ancestral products are important because they are medicinal, and they also

give us energy. They are important for health and for nutrition. This is why we eat them."

Several farmers allude to a sense of resilience and food security, stating that traditional grains

and tubers grow, and can be consumed, even when drought, pests or other shocks come along.

Others find that traditional practices are integral to maintaining overall wellbeing: "The people

who migrate to the city do not find a good life. This is why we recover our ancestral way of life

and look for ways to live in the countryside, valuing the land and our own lives" (Focus group

discussion 2019).

In all focus group discussions, farmers discussed traditional foods in an intergenerational

context. While many invoked their grandparents, others expressed a sense of responsibility

toward the health of their children and future generations. As one young farmer says, "I value

ancestral practices because, as a mother, it gives me more peace to slaughter an animal that I

myself raised and to feed it to my children than to buy it in the market. I know what this animal

ate and how it lived." The concern that younger generations are not interested in consuming

traditional products resonates widely among AFN farmers.

2.2.3 Women as stewards of traditional products in AFNs

Although women are primarily responsible for food preparation, in Imbabura AFNS, both men

and women raise concern for the future of their children regarding traditional food

consumption. Similarly, AFN farmers do not volunteer any comments that would suggest

traditional foods as having a gendered role. Nevertheless, 82% of farmers that we encountered

through AFNs were women (Focus group discussions 2019). If AFN spaces are so critical for

promoting traditional foods, then it is necessary to recognize the role of women in these

spaces. Moreover, it is worthwhile to explore what may have created this gender dynamic in

which AFNs are primarily composed of women.

Gender roles in Ecuadorian agriculture frequently lead to men managing cash crops and

women managing smaller, more diverse plots of land intended primarily for home

consumption. Given this situation, our previous research in the region found that

agroecological AFN participation resonated with women, as their diverse home production was

already largely consistent with agroecological practices (Deaconu et al. 2019). Moreover,

market participation allowed them to gain control of income, albeit a small amount. Prior to

joining AFNs, women did not have many opportunities to sell to intermediaries or in other

commercial market channels because these channels required them to sell each product in

bulk, and women only had small quantities of each product. Instead, the format of the AFN



uniquely allowed women to monetize small surpluses of diverse products (ibid). Besides this

new control of income, women found AFNs to be a space that allowed them to form new social

relationships, strengthen and demonstrate their knowledge and leadership, and articulate

values to create a shared identity. Notably, one of the central values to this shared identity was

the promotion of traditional foods (ibid).

2.2.4 Traditional foods as a point of pride

At the beginning of our research on traditional foods among AFN farmers in Imbabura, we had

taken hints from existing literature (e.g., Peñafiel et al. 2016; Keller et al. 2005; Smale et al.

2004) to hypothesize that traditional foods would be more commonly consumed as a coping

strategy by the most vulnerable farmers, specifically elderly farmers living in poverty and far

from markets. Yet upon assessing this hypothesis with a survey on traditional food

consumption, we found that none of these conditions—age, poverty or market distance—was

associated with the diversity or frequency of traditional food consumption (Deaconu et al.

2020). This quantitative result is consistent with farmers' discourse in interviews and focus

group discussions, in which farmers clarified that traditional foods are a source of pride rather

than a marker of struggle. More strikingly, we had also found this to be true when we stratified

data to only assess non-AFN farmers, who are not necessarily involved in social environments

that promote traditional foods. This suggests that, more generally, traditional foods are not the

mere relics of the old, remote, and poor in Imbabura province (Deaconu et al. 2020).

Nevertheless, we did find that AFN farmers produced and consumed a greater diversity of

traditional foods than their neighbours, and they consumed them more frequently (Deaconu et

al. 2019). This result corroborates the perspectives of the farmers that claim AFNs to have

increased the importance of traditional foods in their lives. In both quantitative and qualitative

data, we found that AFNs are important spaces for the promotion of traditional foods in

Imbabura province. While we do not have data on this subject for other parts of the country,

agroecological AFNs in Imbabura share many aspects with those in other provinces. In fact, in

national meetings that bring together leaders of AFNs from nearly all of the country's

provinces, it is common to open or close the events by creating a ceremonial mandala of

traditional grains, tubers and fruits (Deaconu et al. 2019). This suggests that the affinity

between AFNs and traditional products is a phenomenon that extends more broadly

throughout Ecuador.

3. Dialogue between the traditional foods of Palestine and Ecuador



When we first spoke of our respective experiences around producers and sellers of traditional

foods in Palestine and Ecuador, we remarked how farmers in both regions knew as facts what

interdisciplinary sciences are only recently recognizing: first, that traditional crops are better

adapted to challenging land; and second, that foods grown in traditional ways (i.e., non

agro-industrial) are better for human health.

Curiously, Palestinian and Ecuadorian farmers arrived on this common understanding despite

having experienced very distinct histories shaping their relationships to traditional foods.

Although Ecuadorian farmers' definitions of "traditional" are varied, there is a strong sense that

the traditional stands in opposition to modernity, and that the value around traditional

practices is tied to the value of Indigenous identity. In contrast, Palestinian traditional foods are

perhaps less tied to a sense of time passing and the world changing, as they are tied to an

identity that resists political and economic hegemony. Yet for both, adhering to the traditional

is a means of resisting oppression: in Ecuador, the oppressor is the agri-food industry; in

Palestine, the oppressor is Israel. In Ecuador in particular, the strength of organization in

alternative food networks seems to be a step moving from an act of "resistance" to an act of

asserting "existence", as discussed by Sherwood and colleagues (2017). In Palestine, alternative

food sales largely remain informal and independent, perhaps lacking the "network" element

that is so strong in Ecuador. However, budding efforts to organize may be fruitful in creating a

social environment to consolidate values around traditional agriculture and food.

In both Ecuador and Palestine, traditional foods are primarily sold by women. While in

Palestine, women sell the products grown by their husbands, in Ecuador's AFNs, women are

often both the primary producer and the seller of traditional foods. However, the differences

are not so homogeneous. For example, in Palestine, the hajjat women have economic

autonomy and can determine the terms of production, distribution and sale of baladi products.

These distinctions are critical for understanding both women's role as stewards of traditional

foods, as well as for understanding how traditional food sales can specifically impact women's

livelihoods.

We find it interesting that in both regions traditional foods, representing an “alternative” to the

foods that dominate conventional markets, require multiple alternative mechanisms to advance

in each step from production to consumption. To obtain seed, they require barter. To grow, they

rely on practices that contradict agro-industrial productivity dogma. To get in the market, they

require self-organized market spaces or even uncomfortable informal transactions in the

margins of conventional markets. To be sold, they rely on human relationships between

producers and consumers, built on trust and exchange of knowledge. Yet despite the need to

pass through "alternative" mechanisms at every step, in both locations there are producers,



vendors and consumers that recognize sufficient value in traditional foods to find creative

solutions throughout the market chain.

Rather than end on a clichéd (and arrogant) summary of what people in Ecuador and Palestine

can learn from each other regarding traditional foods, the true conclusion of our conversation is

regarding our own learning process as scholars. We came to understand how histories,

circumstances and cultures as different as those of Palestine and Ecuador can breed similar

wisdom, practices and adaptations. Moving forward, we hope that this will serve us as a

reminder that the specific contexts of our research experiences—to which we are so

endeared—do not exist in a vacuum delineated by geographic locations.
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