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Gender equity is recognized as central to sustainable development, but women still face significant constraints in accessing and controlling productive resources important for agricultural livelihoods. Identifying mechanisms (e.g., policies and interventions) in agriculture that enhance women's empowerment—a critical aspect of gender equity—is of paramount importance for sustainable development. In this study, we investigate how Brazil's flagship targeted public food procurement program, the National School Feeding Program (PNAE), influences women's empowerment in southern Brazil. We conducted household surveys on farm characteristics and practices, women's empowerment (e.g., participation in farm decision-making and control over income), and women's participation in social movements, with farmers (n = 75) who do and do not participate in the PNAE. We found that women were more empowered in households participating in the PNAE, and that this empowerment was associated with diversified farming systems. When women had greater levels of participation in farm management decisions, agrobiodiversity and use of agroecological practices were higher. We also show that women's participation in agroecological social movements was associated with significantly higher empowerment (both in control over income and greater participation in decision-making). This study identifies targeted public food procurement as a promising policy instrument with potential to link cross-sectoral Sustainable Development Goals (SDGs) to sustainably increase food production (SDG 2), provide economic opportunities for small-scale farmers (SDG 1), and create an economic space that women in agriculture can more easily access (SDG 5).
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INTRODUCTION

Gender equity is an important human right and sustainable development goal, as well as a fundamental pre-condition for achieving other development objectives including improved food security, child nutrition and education, poverty reduction, and women's health (Quisumbing, 2003; Kabeer, 2010; World Bank, 2011; Gates, 2014; Cunningham et al., 2015; Malapit and Quisumbing, 2015). A critical aspect of promoting gender equity—that is, the equal enjoyment of rights, responsibilities, opportunities, and well-being between men, women, and non-binary people—is the empowerment of women. Empowerment describes the extent to which women are agents who can formulate choices, control resources, and enact decisions that affect important life outcomes (Kabeer, 1999; Malhotra and Schuler, 2005; Johnson et al., 2018), ultimately allowing women and men to fully participate as equal partners in productive and reproductive life.

However, women face significant challenges in their ability to access and control productive resources and opportunities that are important for agricultural livelihoods, although the nature and extent of gender inequity vary across countries, communities, and regions (FAO, 2011; Alkire et al., 2013; Agarwal, 2014; Kilic et al., 2015). In developing countries, women, on average, comprise 43% of the agricultural labor force (FAO, 2020), but are less likely than men to own land or livestock, adopt new technologies, use credit or other financial services, or receive education or agricultural extension services. Women often play a limited role in household decision-making, including about how household income is used (Head et al., 2014). Women's work in agriculture is often unpaid and focuses on the cultivation of crops for household consumption, such as in home gardens (FAO, 2020). Furthermore, when agriculture is mechanized, women's work tends to be excluded from productive activities (Kawarazuka et al., 2019).

Empowerment, broadly, often increases with participation in social mobilization that gives people a voice to demand change. In agriculture, social movements include formal and informal groups organized and led by small-scale farmers to protect their rights and further their opportunities (Martínez-Torres and Rosset, 2010; Rosset and Martínez-Torres, 2012; Blesh and Wittman, 2015). Scholarship on gender in agriculture has highlighted women's exclusion from material and political processes (Allen and Sachs, 2007); in response, while not all rural and agrarian movements are feminist in orientation, the agroecology movement, particularly in Latin America, has increasingly prioritized feminist struggles in social movement formation processes (Trevilla Espinal et al., 2021), including by demanding greater recognition in agroecological spaces of praxis, science, and political formation (Prévost, 2019). For example, in the Brazilian context, it wasn't until the 1980s that some agrarian movements started adopting feminist viewpoints in their agendas (Siliprandi, 2015b). Programs and policies have emerged globally supporting women to participate in agricultural programs and access critical resources, such as land and credit (Oliver, 2016; Johnson et al., 2018). For example, social movements championing food sovereignty in Latin America have made significant gains in strengthening women's formal rights to land access (Deere, 2003, 2017).

Research has found a positive feedback between widely accepted indicators of women's empowerment—namely, decision-making and control over income—and diversified farming systems, particularly those applying agroecological practices (Hall and Mogyorody, 2007; Rosset et al., 2011; Bezner Kerr et al., 2018). Agroecological practices involve the intentional management of plant and animal diversity to support ecosystem functioning, which may eliminate or reduce the need for synthetic inputs and increase environmental sustainability (Wezel et al., 2014). Agroecological systems can improve women's position in agriculture by valuing activities traditionally managed by female farmers such as horticulture, and presenting income opportunities through venues such as farmers' markets (Siliprandi, 2015a). For example, as farms transition from conventional monocultures to diversified agroecological farming, Rosset et al. (2011) observed changes in the structure, roles and power relations within farming families, which led to greater participation and income opportunities for women and other family members. Previous work has also shown that when women make production decisions, they tend to have a positive effect on agrobiodiversity by favoring diverse food crops to support household nutrition (Oakley and Momsen, 2005; Hall and Mogyorody, 2007; Rosset et al., 2011; Bezner Kerr et al., 2018).

Although gender equity is recognized as central to increasing resilience of farms and the food system, a recent review reported that <6% of food security publications in the previous 25 years included the topic of gender (Schipanski et al., 2016). There is a need, then, to identify mechanisms by which policies and interventions in agriculture can enhance women's empowerment (Johnson et al., 2018), and ultimately gender equity. Particularly promising are targeted public food procurement programs, which shift resources to (i.e., target) family farmers and create “structured demand”—that is, a significant and predictable demand—for locally-produced fruits, vegetables, legumes, dairy and other food products. Given their focus on diverse food items, targeted public food procurement programs can enable family farms to transition from intensive monocultures to diversified farming systems (Valencia et al., 2019). However, public food procurement remains an underexplored topic, including its relationships with farming practices and women's empowerment (Swensson et al., 2021).

This study focuses on targeted public food procurement programs that support farm diversification (Valencia et al., 2019) to investigate how public procurement may also serve as a policy mechanism to enhance women's empowerment. Our two key hypotheses are that (1) public procurement programs create an enabling social context that bolsters positive feedbacks between women's empowerment and crop diversification on farms; and, (2) this enabling context is amplified by social movements that both support agroecological farming and champion women's rights (Figure 1). Female farmers may benefit from public procurement policies that increase the economic viability of horticultural production, which otherwise represents unpaid labor to support household food consumption. By increasing the economic viability of diversified farming systems, particularly in regions where markets favor a small number of commodities and staple grains, targeted public food procurement can restructure markets to support agricultural activities in which female farmers actively participate.
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FIGURE 1. Focusing on targeted public food procurement programs that support farm diversification, we hypothesize that public procurement programs create an enabling social context that bolsters positive feedbacks between women's empowerment and crop diversification on farms; and that this enabling context is amplified by social movements.


We tested this framework (Figure 1) by analyzing the implementation of Brazil's National School Feeding Program (Programa Nacional de Alimentação Escolar, or PNAE, by its Portuguese acronym). The PNAE's main objective is to feed school children a healthy diet while directing at least 30% of its budget to source diversified food products from family farmers. We conducted this research in the state of Santa Catarina in southern Brazil, where the regional implementation of PNAE has been particularly successful in meeting its food procurement goals compared to other regions of Brazil (FAO, 2014; Schneider et al., 2016). Analyzing a case study in this region allowed us to explore the potential of public procurement programs to enhance the links between women's empowerment and farm diversification. In the following sections, we discuss how we conceptualized and measured women's empowerment; we elaborate on the conceptual linkages between public food procurement and sustainable development; and describe the evolution of the PNAE program in Brazil over the last decade.


Women's Empowerment

Empowerment is defined as increasing the capacity for people to make choices and transform them into desired outcomes (Kabeer, 1999). Specifically, empowerment spans three key dimensions: resources (material, human, and social resources which enhance the ability to make choices), agency (the ability to define one's goals and act upon them, often operationalized as decision-making) and achievements (well-being outcomes) (Kabeer, 1999). The process of empowerment, in which an individual accesses resources and applies them to achieve a meaningful outcome, is critical for achieving gender equity. Although the terms equality and equity are often used interchangeably, they are distinct (Leach et al., 2018). Equality means that resources and opportunities are evenly distributed (i.e., equal treatment), whereas equity involves shifting resources to account for inequality, and better incorporates the concept of justice. We use the term equity in this paper, in part because we focus on a “targeted” policy program that seeks to shift resources and opportunities to increase fairness and improve well-being of marginalized groups.

Empowerment of individuals is influenced both by agency and by the “opportunity structure” of a society; that is, the social and institutional context, including policies, cultural norms, and markets, which also shape access to resources (Narayan, 2005; Ibrahim and Alkire, 2007). Example opportunity structures that influence women's empowerment include family systems, policy conditions and infrastructure, gender ideologies, and regional or local market processes (Malhotra and Schuler, 2005). Structural conditions define the parameters within which different actors can pursue their ambitions, inhibiting the agency of some while promoting that of others. Structural inequities constrain women's ability to make strategic life choices, while institutional changes that are inclusive of women may increase empowerment.

Women's empowerment thus often depends on collective action to change the structures that perpetuate unequal power relations (Narayan, 2005), and women's organizations and social movements have played an important role in creating conditions for change and in facilitating the agency of individuals (Kabeer, 1999). In Latin America, social movements have been crucial for women to attain formal land rights, both in constitutional reforms and in practice. In the late 1990s in Brazil, participation of women within social movements was key for more women to benefit from land reforms (Deere, 2003). Social movements such as the Landless Workers' Movement (Movimento dos Trabalhadores sem Terra) began to more explicitly address gender concerns as part of their political strategy, arguing that a failure to recognize women's land rights was detrimental to attaining the movement's goals (Deere, 2003). In Brazil specifically, women's and gender rights mobilizations were rooted in the spread of rural feminism (Butto, 2019), and engaged with the state in developing new institutions, including the National Council for Food and Nutrition (Conselho Nacional de Segurança Alimentar e Nutricional, CONSEA). Mobilizations by the MST, the Peasant Women's Movement (Movimento das Mulheres Camponeses, MMC), and other movements associated with La Vía Campesina led to the development of specific rural credit programs for women (PRONAF), as well as incentives for women's participation in public procurement programs such as the Food Acquisition Program (Programa de Aquisição de Alimentos, PAA) and the PNAE, which increased support for the marketing of food products that tend to predominantly involve–and make visible–women's labor, including horticulture and processed foods (Grisa and Isopo Porto, 2015; Siliprandi and Cintrao, 2015).

In this study, we focus on women's empowerment in farming households in Brazil within the broader context of two key institutions, the PNAE and social movements. We draw from the Abbreviated Women's Empowerment in Agriculture Index (A-WEAI), which is a survey-based tool designed to measure the empowerment, agency, and inclusion of women in the agricultural sector (Malapit et al., 2015). The A-WEAI includes five domains, each with its corresponding indicator, which reflect aspects of empowerment found in the literature: (1) decisions about agricultural production, (2) access to and decision-making power about productive resources, (3) control of use of income, (4) leadership in the community, and (5) time allocation (Alkire et al., 2013). We focus on domains 1 and 3 because we are particularly interested in how women's decision-making regarding agricultural production and control over use of income impact agrobiodiversity and agricultural practices. Moreover, the first domain directly follows from definitions of empowerment as the ability to make choices (Kabeer, 1999; Alsop et al., 2006), in this case about agricultural production. Control over income is key for exercising agency and reflects whether an individual is able to benefit from their efforts. We also consider domain 4 (leadership in the community) with respect to groups that support agroecology because we are interested in the role of social movements in supporting a transformation toward sustainable food systems.



Public Procurement and Sustainable Development

Public procurement constitutes a powerful policy mechanism for sustainable development by leveraging the purchasing power of the state to restructure production and consumption patterns. Estimates suggest that public procurement comprises up to 16% of the GDP in the European Union, while in OECD countries it ranges between 5 and 20% (Brammer and Walker, 2011; OECD, 2017). The potential of targeted public procurement to promote sustainable development is recognized in SDG 12 “Sustainable Consumption and Production Patterns,” particularly in target 12.7 to “promote public procurement practices that are sustainable.”

Targeted public food procurement establishes what types of food will be purchased (e.g., local, diverse), from whom it will be purchased (e.g., local farmers, women), and the production systems from which it will be purchased (e.g., organic systems) (Swensson et al., 2021). Depending on how these choices are made, governments can tailor public food procurement to policy and social welfare objectives and pursue outcomes, from localizing food systems to supporting the participation of marginalized groups. We suggest, as a theory of change, that public procurement can improve sustainability in food systems by offering:

(1) A large, predictable, and reliable demand for agricultural products that reduces risks and uncertainties associated with commodity markets;

(2) A reliable source of income generation through the creation of favorable market conditions, particularly for family farmers;

(3) Price stabilization through establishment and negotiation of prices;

(4) Incentives or requirements for meeting voluntary sustainability standards in production (e.g., organic) and value chain governance (e.g., Fair Trade);

(5) A demand for diversified food products (e.g., vegetables, legumes, dairy).

Points 1–3 characterize structured demand (Sumberg and Sabates-Wheeler, 2011; Commandeur and Casey, 2016; Nehring et al., 2017). By creating reliable demand for products grown by smallholder or family farmers, structured demand programs in theory improve food systems by reducing market risk and increasing production and supply chain quality (Coles, 2013). Sources of structured demand include schools, hospitals, the military, and food aid programs. In this form of market, the state mediates supply and demand relationships to drive systemic changes needed to increase market access for smallholder farmers (Wittman and Blesh, 2017). Through government intervention, markets are redesigned to be more “socially efficient” and fair, particularly for supporting food security and other basic social welfare needs (Rocha, 2007). The result is a more accessible, less risky, and more profitable market for farmers to produce food for local and regional consumers (Sumberg and Sabates-Wheeler, 2011).



The National School Feeding Program (PNAE)

Brazil's long-standing National School Feeding Program (PNAE) was redesigned in 2009 to link objectives in food security, education, and rural development, as part of a broader food security strategy based on the creation of new markets driven by public procurement (Schneider et al., 2016). School feeding programs based on targeted procurement, such as PNAE, aim to increase children's consumption of locally and regionally procured food. The focus on locally produced food reflects increasing understanding of the potential benefits to farmers, traders, and consumers of localized procurement strategies (Sumberg and Sabates-Wheeler, 2011). The PNAE is a de-centralized program operating at the municipal level.

Since 2009, the PNAE has included a budget benchmark of at least 30% for purchasing food from family farmers within a school's municipality, recognizing the importance of family farmers for meeting national food security needs. Even more relevant to expanding the presence of diversified farming systems, the Brazilian government provides direct incentives for certified organic and agroecological food products through this program (Law No. 12.512, 2012; Resolution No. 26, 2013). PNAE provides up to a 30% price premium for certified organic and agroecological products and prioritizes contracts for certified production (Sidaner et al., 2013). Participatory certification programs that allow peer-to-peer certification and monitoring of practices within farmer networks have been key in supporting the expansion of agroecological practices (Abreu et al., 2012; Guerra et al., 2017). These certification schemes have lower barriers to entry for family farmers (Abreu et al., 2012; Barrett et al., 2012; Guerra et al., 2017) and support practices such as reducing or eliminating chemical fertilizers, preserving native forest, increasing biodiversity, and planting organic seeds (Guerra et al., 2017). Through these innovative mechanisms, PNAE has created a unique market for family farmers to sell diversified food and agricultural products (Wittman and Blesh, 2017; Valencia et al., 2019).

Political mobilization by social movements played a central role in triggering the redesign of PNAE to also benefit family farmers, and especially women farmers. Until the 1990s, public policies in the agricultural sector were largely focused on supporting medium and large export-oriented farms by, for example, offering subsidized credits and capital investment projects (Medina et al., 2015). These credit instruments were practically inaccessible to family farmers. In the 1980s and 1990s, family farmers and landless workers started to emerge as a political force playing an important role in the democratization of Brazil (Wolford, 2010; Grisa and Schneider, 2014). In the 1980s, the Landless Workers Movement mobilized government support for land distribution, while in the 1990s, rural and social movements began a joint campaign demanding government action in response to increasing levels of hunger and malnutrition (Mendonça Leão and Maluf, 2003; Schneider et al., 2010; Rocha et al., 2012). This resulted in a series of programs and policies, such as PNAE, based on the creation of institutional markets aimed at food security and environmental sustainability (Grisa and Schneider, 2014).

Political will was also fundamental to modifying the legal framework to enable innovations in public procurement in Brazil. Typical public procurement procedures follow a bidding process to ensure transparency and reduce discrimination and corruption in government spending. However, the bidding process presents a legal obstacle to family farmers, who cannot easily compete with larger producers due to its formality, complexity, and technical requirements (Müller et al., 2007; Takagi et al., 2014). To facilitate participation of family farmers, it was necessary to adapt the procurement procedure to suit the capabilities and characteristics of family farmers by waiving the bidding process to create a direct procurement mechanism (Swensson, 2015).




MATERIALS AND METHODS


Study Area

The study took place in 2016 in the municipalities of Curitibanos, Correa Pinto, and São Jose do Cerrito in the plateau region of Santa Catarina state in southern Brazil. The study municipalities include a range of farming systems that span soybean, garlic, bean, and corn monocultures; livestock production (e.g., chickens, pigs, dairies); and diversified horticultural crops for both household and market purposes. Markets for soybean, garlic, beans, and corn include regional, national, and international markets, while corn is often produced to feed farmers' own livestock. Typical markets for horticulture crops include local markets such as PNAE, restaurants, and farmers' markets. In Santa Catarina, family farmers comprise 85% of farming establishments with an average farm size of 28.8 hectares (IBGE, 2006). By family farmers, we refer to a farming property that preferentially employs family members and whose income is derived predominantly from farming. This is in line with Brazil's legal definition of family farmers, which is based on four criteria: a maximum land tenure defined regionally; a predominant recourse to non-wage family labor; an income mainly originating from the farming activity; and a farm operated by the family. Santa Catarina ranks highest in the Human Development Index (HDI) after Brazil's Federal District and the state of São Paolo (UNDP., 2016), a level higher than most Latin American countries and corresponding to one of the highest levels of education and literacy in Brazil (IBGE, 2013; SEBRAE, 2013). As in other southern Brazilian states, the racial and gender inequity in wages, education, and occupation is smaller relative to the North of the country (Lovell, 2000). This region is also characterized by more favorable conditions for agriculture compared to other regions of Brazil, including greater access to agricultural credit and infrastructure (Medina et al., 2015).

Santa Catarina is one of the states where PNAE has most successfully met its food procurement objectives. Based on data obtained from FNDE (2018), we calculated that across municipalities in Santa Catarina, on average, 50% of school meal funding was invested in acquisitions from family farmers, thereby exceeding the minimum 30% commitment required by law. In contrast, for all of Brazil, we calculated that only 49% of municipalities meet the minimum (30%) requirement. The other half may not meet this requirement because there are not enough family farmers in the municipality to supply demand, or due to other barriers that prevent participation, such as long distances between farms and food purchasing centers, or poor road infrastructure. The success of PNAE in Santa Catarina is recognized by the United Nations Food and Agriculture Organization, who used this case as a model informing the design and implementation of feeding programs based on targeted public food procurement (FAO, 2014). Focusing this study on a region with robust PNAE policy implementation allowed us to explore the potential of public procurement in supporting women's empowerment.



Data Collection

To develop the case study, we interviewed members of 20 family farms in our study region who were participating in PNAE. This sample came from a total group of ~25 family farms enrolled in PNAE in the three municipalities, which we identified via interviews with key informants at local government agencies in each municipality, and farmers' organizations who had official lists of farmers participating in PNAE. Although more than 25 individuals were officially registered in PNAE in the study area, occasionally multiple members of the same household were registered in the program but were associated with the same farming unit. In those cases, we did not “double count” those farmers, but included them in the final sample of 20 family farm households participating in PNAE. We also interviewed members of 55 family farms not participating in PNAE, which were selected to represent the diversity of cropping systems in the region while also minimizing variation in other factors across farms (e.g., soil and climate conditions). We identified non-PNAE family farms with recommendations from key informants combined with snowball sampling.

Surveys to assess women's empowerment and participation in social groups that promote the use of agroecology were directed to the female farmer head of household for all 75 farms. Female farmers were interviewed by female interviewers to help ensure that respondents felt comfortable answering questions related to empowerment. Surveys on management and farm characteristics were directed to the head of household responsible for management. Although management surveys were primarily answered by the male farmer head of household, female farmers were also present and contributed information. Management surveys collected data on farm management, including agrobiodiversity; use agrochemicals and other inputs; extent of mechanization; agroecological certification status, and markets where each product was sold, including PNAE. At the end of each interview, we conducted visual inspection of farms alongside with farmers to corroborate responses on farm agrobiodiversity and management practices; on a few occasions, observed crops had been omitted by respondents during interviews and these were added to the list by the interviewer.

We also conducted key informant interviews with seven female community leaders to gain in-depth understanding of the links between PNAE, social movements, women's empowerment, and farm diversification. Specifically, we discussed the role of female farmers in decision-making about farm diversification in response to market demands created by PNAE, and the role that social movements played in this process. In addition to community leaders in the study site, key informant interviews also included leaders of the Movement of Rural Women (Movimento de Mulheres Camponesas) in their offices in Western Santa Catarina; although outside of the study site, these interviews provided valuable contextual information. Key informant interviews were open-ended conversations that lasted between 60 and 120 min. Key informant interviews were conducted by the primary author; surveys were conducted by the primary author and a team of six trained enumerators.


Women's Empowerment

We used the questionnaire developed for the Abbreviated Women's Empowerment in Agriculture Index (A-WEAI) to collect data to calculate indicators for two key dimensions of empowerment: (i) female farmers' participation in decisions about agricultural production and (ii) control over use of income (Malapit et al., 2015). We also used the questionnaire developed by A-WEAI to assess leadership in the community, with a specific focus on female farmers' participation in social groups that support knowledge sharing and promotion of agroecological practices.

The A-WEAI was developed and calibrated with data from pilot studies in countries such as Bangladesh and Uganda. At the time of this study, the thresholds of empowerment for these indicators had not been calibrated for middle income countries characterized by higher development metrics (e.g., literacy rates, Human Development Index), such as our study area. We therefore used the A-WEAI survey instrument without applying the proposed thresholds for empowerment. Furthermore, in the original A-WEAI survey, when asked questions about who makes decisions, respondents may only choose “self,” “spouse,” “other household member,” or “other non-household member.” Yet based on observations during pilot testing, we noted that joint decision-making between male and female heads of household was a common decision-making strategy in our study region. Consequently, we added another option for respondents: “both my spouse and me.” Other studies have also identified joint-decision making as important to farming households (Acosta et al., 2019).

We assessed female farmers' participation in decision-making, and control over use of income, for horticultural plots on the farm—regardless of whether production was for home-consumption or markets—and for the primary agricultural activity as defined by household members, if different from horticulture (e.g., soybean, garlic, dairy). The questionnaire collected the following data from the female farmers who indicated actively participating in a given agricultural activity: who was in charge of decision-making (i.e., “self,” “spouse,” “self and spouse,” “other household member,” or “other non-household member”); and how much the female farmer participated in decision-making (i.e., not at all to very little; in some decisions; in most decisions; no decisions were taken). Finally, regarding control over income, we asked how much the female farmer contributed to decision-making on the use of the income generated by the agricultural activity in question (i.e., not at all to very little; in some decisions; in almost all decisions; no decisions were taken).



Agrobiodiversity

We calculated food species (plants and livestock combined) richness for the entire farm and plant species richness for the horticulture plot. Crop species and varieties included fruit trees, vegetables, tubers, and legume grains; livestock species included cows, pigs, chickens, turkeys, rabbits, and other animals. We used the package Biodiversity.R in the statistical software R to calculate richness metrics (Kindt and Coe, 2005).



Agroecological Practices

As a proxy for application of agroecological practices, we developed an external input intensity indicator following Garibaldi et al. (2016), and applied in Valencia et al. (2019). The indicator was constructed by adding +1 for each input purchased or acquired from off the farm; −1 for each input or organic amendment (e.g., compost, legume cover crops) acquired from the farm based on farmers' own resources; and −0.5 for amendments or pest control products made from both internally and externally acquired ingredients. This indicator captures the goal of agroecological practices to reduce use of off-farm inputs by managing plant diversity (e.g., cover crops or intercrops), or integrated crop-livestock systems for greater ecological function. The indicator values ranged from −5 to +7, where more negative values (i.e., lower input use intensity) reflect greater use of on-farm resources and agroecological management. The indicator was calculated both at the field level (e.g., horticulture plot) and whole farm level by weighting each field's indicator by the farm's total cropped area.





ANALYSES


Institutional Demand for Diversified Food Products and Women's Empowerment

We assessed how PNAE's demand for diversified foods affects women's empowerment. We compared households enrolled and not enrolled in PNAE to investigate the association with two domains of women's empowerment: female farmers' participation in decision-making about agricultural activities, and control over use of income. We used Fisher's exact test to assess if differences between PNAE and non-PNAE were statistically significant, followed by a pairwise comparison by using the Benjamini and Hochberg (1995) correction. All statistical analysis were conducted in the statistical software R (Kindt and Coe, 2005). Values are reported as significant at p-values < 0.05.



Women's Empowerment, Agrobiodiversity, and Agroecological Practices

We examined how female farmers' participation in decision-making about agricultural activities affected agrobiodiversity and agroecological practices. We applied ANOVAs followed by Tukey's HSD to test if agrobiodiversity (measured by richness in both the entire farm and horticulture plots) and the external input intensity indicator were related to: whether female farmers participated (yes or no) in decision-making about the main agricultural activity or horticulture plot (regardless of whether horticulture was the main agricultural activity, or primarily for household consumption); degree of female participation (limited, moderate, or considerable) in decision-making about the main agricultural activity or horticulture; and the person in charge (female, male, or both) of decision-making about the main agricultural activity or horticulture plot. We also conducted a linear regression in which richness in the horticulture plot was the dependent variable, and as explanatory variables we included the primary person in charge of the horticulture plot (female, male, or both), and whether the household was part of PNAE, while controlling for the size of the horticulture plot.



The Role of Social Movements

We tested the role of social movements in enabling: (1) farmers' participation in public programs such as PNAE and (2) women's empowerment. For (1), we compared female farmers' participation in social movements between households enrolled and not enrolled in PNAE by conducting a Welch two-sample t-test and two-sample Wilcoxon tests when data did not meet the assumptions of normality. We checked for normality using the Shapiro-Wilk test. For (2), we conducted Fischer's exact tests to compare whether participating (or not) in social movements was associated with: who was in charge of decision-making; to what extent the female farmer participated in decision-making; and, how much the female farmer contributed to decision-making about the use of income generated by the main agricultural activity. For contingency tables of 2 × 3, we conducted post-hoc multiple pairwise comparisons and adjusted p-values by using the Benjamini and Hochberg (1995) correction.



Qualitative Analysis

Following a mixed methods approach, during each key informant interview, the primary author took detailed notes. Notes were then transferred into summary sheets, from which we summarized the main findings and key themes of each interview. Summary sheets were analyzed to identify recurrent explanations and themes. The qualitative analysis was used to generate contextual information to help interpret statistical results (Blesh and Wittman, 2015).




RESULTS


Institutional Demand for Diversified Food Products and Women's Empowerment

Key informant interviews with female community leaders suggested that female farmers played a mediating role in the process of farm diversification in households enrolled in PNAE. That is, female farmers supported the transition of a household's primary focus from grains or other monoculture systems to diversified farming systems (i.e., horticulture), primarily managed without mechanization. This was because women, who were typically in charge of cultivating home gardens to support a household's self-provisioning, perceived PNAE as a market opportunity from which they could generate an income. The alternative markets for horticultural products primarily included restaurants and small local farmers' markets, which are highly variable in terms of size and stability of demand. Key informants also explained that because the expansion of horticultural production implied a shift of resources (e.g., labor, inputs, time) from the primary activity (often corn and bean monocultures) to horticulture, female farmers played a role in overcoming their household's resistance and anxiety vis-à-vis engaging with a new market. As recounted in multiple interviews, female farmers needed to persuade the male head of household to support expanding the horticulture plot from a home garden to a larger, market-oriented field capable of meeting PNAE's demands for vegetables, tubers, legumes, and other products.

Expanding horticultural production to participate in PNAE also shifted women's role from previously tending a home garden, or small plot for household consumption, to involvement in decision-making for a market-oriented plot, which in many cases became the main agricultural activity of the household. Female farmers' participation in production decisions in households with horticulture as the main agricultural activity was significantly higher than in households where grains dominated because male farmers typically managed grain cropping systems (p-value < 0.05). The difference was primarily evident in the higher proportion of women involved in “joint” decision-making (72 vs. 32%, p-value < 0.05), and in the lower proportion of men (14 vs. 58%, p-value < 0.05) as the sole decision-makers in horticulture vs. grain monocrop households (Figure 2).
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FIGURE 2. Decision-making by farming system type (horticulture vs. grain monocrops), comparing whether male farmers, female farmers, or both (joint management) were the primary decision makers. The proportion of primary decision makers who were either male farmers or “both” male and female farmers was significantly different between horticulture and grain monocrops (p-value < 0.05).


All female farmers in the PNAE group reported actively participating in the main agricultural activity, compared to 80% of non-PNAE female farmers (p-value < 0.05). Among female farmers who actively participated in the main agricultural activity, there was a marginally significant difference between the PNAE and control group regarding who made decisions concerning that activity (p-value = 0.06) (Figure 3), but there were no significant differences regarding control over income. Specifically, for PNAE farmers, most decisions (70%) were made jointly by males and females, while for non-PNAE farmers joint decision making occurred in half the cases (51%). For non-PNAE farmers, 42% of primary decision-makers were male farmers, whereas this only rarely occurred (15%) among male farmers in PNAE. In both groups, female farmers were the primary decision-makers in just a few cases (15% in PNAE; 7 % control group).
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FIGURE 3. Decision-making by households participating, and not participating, in PNAE, comparing whether male farmers, female farmers, or both (joint management) were the primary decision makers. The overall difference between PNAE and non-PNAE was marginally significant (p-value = 0.06).




Women's Empowerment, Agrobiodiversity, and Agroecological Practices

Results from ANOVA models (Table 1) indicated that when female farmers did not participate in decision-making for horticulture crops, whether as the main activity or a plot for home consumption, horticulture richness was halved (p-value < 0.01). The same effect was detected on richness for the entire farm, although it was only marginally significant (p-value = 0.05). We also found that when the horticulture plot was managed by both the male and female farmers, crop richness, on average, was 50% greater (p-value < 0.05) compared to when it was just managed by either one alone (see Table 1). Furthermore, when only the female farmer, or both the male and female farmers, managed the main agricultural activity, the external input intensity indicator was significantly lower than when only the male farmer managed in isolation (p-value < 0.0001).


Table 1. Relationship between agrobiodiversity and indicators of women's empowerment. Reported values are means followed by standard deviation in parenthesis.

[image: Table 1]

Results of linear regression showed that participation in PNAE was the strongest, positive predictor of horticulture richness (p-value < 0.0001) and of total farm richness (p-value < 0.05). Management by the female or male farmer alone was a negative predictor of horticulture richness (p-value < 0.05) compared to joint management, which tended to have a positive, but not statistically significant, relationship in linear regression.



The Role of Social Movements

Our analysis of the role of social movements identified two key groups that promoted agroecological practices in the region (henceforth “agroecological social movements”). One group was a local NGO actively engaged in particular communities in the study region, which leads programs to support the dissemination of knowledge about agroecological practices, and helps family farmers attain and retain certification for organic production. Women were actively encouraged by the NGO to participate in trainings and workshops; 23% of the women farmers interviewed for the study participated in activities led by this group, but not all interviewed farmers knew of its existence or participated. The second group was the Movement of Rural Women (MCC); about a third of female farmers in the study sample were engaged with the movement. Other groups in the region supported agroecological practices, but not exclusively; that is, they also provided technical assistance for other types of farming (e.g., garlic, corn, and soy monocultures). For example, the cooperative-based rural bank and the state's extension agency both played a role in supporting agroecological farmers, but also provided technical assistance and financial support for conventional management systems. These other groups were not included in the category “agroecological social movements” in our analysis.

We found that 65% of PNAE households participated in agroecological social movements compared to 40% of non-PNAE farmers (marginally significant difference, p-value = 0.06). Additionally, households in which female farmers participated in agricultural programs led by the local NGO were ~7 times more likely to be enrolled in PNAE than those not participating in these NGO programs (odds ratio = 6.63; 95% CI: 1.8, 26.4; p-value < 0.001).

Across the entire sample (both PNAE and non-PNAE participants), most women (85%) actively participated in the main agricultural activity; among these women, half (47%) also participated in agroecological social movements while the other half (53%) did not participate. When we compared these latter two groups, we found greater participation in decision-making regarding main agricultural activities (p-value < 0.01) and a higher control over income (p-value < 0.01) for the women who participated in agroecological social movements.




DISCUSSION

To understand how public policies that increase farm diversification can also support women's empowerment in agriculture, we evaluated links between targeted public food procurement and gender dynamics. The PNAE public food procurement program targets family farmers and other marginalized social groups by creating a large and reliable (i.e., “structured”) demand for diversified food products. The structural changes facilitated by PNAE modified the parameters within which women participate in agricultural activities and farm household decision-making. In supporting the process of farm diversification, PNAE benefited women's empowerment by creating the conditions for women to pursue productive activities, such as growing food products for PNAE, and make strategic choices including decision-making regarding productive activities and control over income.

The changes brought by PNAE would have been difficult to achieve without the social movements that prompted its redesign in the 2000s. By institutionalizing a guaranteed right to a market for family farmers, PNAE massified the efforts of social movements to support the family farming sector in Brazil (Grisa and Schneider, 2014). Women's empowerment was also bolstered by collective solidarity created by social groups, which had been supporting conditions for social change even before PNAE was redesigned. In our study, women who participated in social movements were more empowered and their households were more likely to participate in PNAE, possibly because participation in social movements increased their self-confidence, self-determination, and ability to pursue activities they value (Ibrahim and Alkire, 2007; Alkire, 2008). For instance, social movements focused on agroecological knowledge may contribute to women's empowerment by supporting peer-to-peer knowledge sharing, training and workshops, thereby supporting women's confidence on their own knowledge base (Sumner and Llewelyn, 2011). However, it must be noted that agroecological social movements have not always been consciously feminist. Reaching the point in which some of these social movements embraced a feminist agenda is the result of long endured struggles and efforts of women within these movements (Butto, 2017).

PNAE enabled households to transition from input-intensive monocultures to diversified farming systems (e.g., horticulture) and to increase the size of horticulture plots (Valencia et al., 2019). These two key changes shifted women's role from tending a home garden for household consumption to involvement in a primary household economic activity. Other studies in Brazil have shown that a similar targeted public food procurement program—Programa de Aquisição de Alimentos, or the Program for Food Acquisition—also enabled female farmers to pursue and achieve economic autonomy (dos Santos et al., 2018). These outcomes are key for women's contribution to family income, although often within a context of subordination and a well-defined gender division of labor (Lopes Barbosa, 2017). Despite evidence for women's higher participation in, and decision-making about, productive activities in households involved in programs such as PNAE, registration data suggests that women's participation in such programs is low. This is likely because male heads of household are the ones who officially register for these programs (Siliprandi and Cintrão, 2011).

Our findings are consistent with other studies reporting that agroecological farming can more equitably distribute power and labor between men and women (Hall and Mogyorody, 2007; Bodapati and Chander, 2011; Sumner and Llewelyn, 2011). Gendered knowledge may help explain why women's participation is higher in diversified production systems, particularly those managed with agroecological practices. Knowledge about production systems and their management may differ between men and women due to gendered roles, a result of the division of household tasks and sometimes farming separate plots. In conventional agriculture, which is often mechanized and dominated by low diversity cultivation of cash crops, men tend to control both productive knowledge and decision-making (Momsen, 2004; Kawarazuka et al., 2019). Dividing resources and responsibilities in this way reflects gendered power relations in the use and control of resources (Rocheleau et al., 1996; Rocheleau, 2005).

PNAE supports a process of farm diversification (Valencia et al., 2019), for which women's empowerment played a crucial part. Across all farms, we found that when women were absent from decision-making, agrobiodiversity was lower and farmers relied less on agroecological practices. On the other hand, when both men and women were involved in decision-making, they jointly managed higher levels of agrobiodiversity while increasing use of agroecological practices. This may be because the complexity of management systems increases as agrobiodiversity increases, as does the knowledge required about ecological interactions among crop species and between crop and wild species (Kremen et al., 2012; Pauli et al., 2012). When men and women have complementary, rather than redundant, knowledge about agricultural production, joint decision-making may allow the household to manage more complex, knowledge-intensive systems. Higher complexity may also translate to higher labor demands, which requires the involvement of more family members. Joint decision-making demonstrates that a transition toward agroecology requires the integration of experiences and knowledge from different family members who manage different plots, thereby breaking the “management monopoly” that men often hold (Siliprandi, 2015a). While joint decision-making implies equal say between spouses, Acosta et al. (2019) caution against assuming that joint decision-making is equally balanced. In their study, they found that women reported joint decision-making more often than men in the same households. While denoting a certain level of perceived agency, this result also signals conflicting perceptions of participation and power dynamics. Although we cannot eliminate this possibility from our own study, based on field observations and key informant interviews, we are confident that joint decision-making in this study accurately captured women's bargaining power in an intrahousehold process of negotiation.

Gender dynamics related to technology were reflected in our study in the differences in women's participation in decision-making between horticulture and grain monocropping. Agricultural mechanization—the adoption of labor-saving machines and tools for agriculture—has been shown to alienate women from agricultural activities (Jellison, 1993; Niskanen, 2001; Hall and Mogyorody, 2007). Technology may accentuate gender inequities by introducing machines, such as tractors, that result in men gaining power both materially and symbolically. Often, labor saving technologies, such as plowing, harrowing, and weeding machines, are only used by men because both men and women perceive those machines as physically too heavy for women, or too difficult or dangerous to handle (Kawarazuka et al., 2019). This is partly because technological innovations are often proposed or developed by male researchers in response to priorities identified by male farmers, resulting in the production and reproduction of male-oriented technology (Kline and Pinch, 1996; Kawarazuka et al., 2019). In this way, technology influences, and is influenced by, gender relations (Wajcman, 2010). From a normative perspective, women's decision-making and capacity to participate in productive decisions should not be constrained by commodity and grain markets. Kawarazuka et al. (2019) argues that rather than trying to increase women's acess to existing male-oriented technologies, agricultural development interventions need to identify the needs of women and other marginalized groups (e.g., ethnic minorities) and (re)design tehcnologies with these groups' needs as priorities. Consulting women in the design process and adjusting technologies to their needs and priorities can ensure higher adoption of time-saving technologies by both men and women (Kawarazuka et al., 2018). This may reduce the amplifying effect that some forms of technological innovation can have on gender inequity and power imbalances.

Women's higher level of participation in productive activities, although a positive indicator of empowerment, may have negative implications on women's time allocation. We did not apply the A-WEAI module on time allocation, which would have allowed us to examine whether changes in women's roles in productive activities in agriculture resulted in more total working hours. Increasing the number of hours worked in the field does not necessarily release women from their usual household work, which means that they may experience a double workday (Allen and Sachs, 2007; Brumer, 2008). Although women's empowerment is often associated with improved maternal and child health (van den Bold et al., 2013; Cunningham et al., 2015; Pratley, 2016), an increased involvement in productive activities may come at a trade off with time spent on care practices, such as breastfeeding, negatively affecting child nutrition (Barrios and Hoffman, 2012; Jones, 2014; Cunningham et al., 2015). Furthermore, studies that have also found higher levels of household decision-making and control over income among women who participate in social movements, reported that these benefits are offset by time poverty, as women continue to bear a disproportionate share of domestic labor obligations (Lyon et al., 2017). Therefore, development interventions and programs such as PNAE should take into account the demands on women's time from the responsibilities of income-generating activities and other duties such as child rearing and household work (Koehler, 2016). Although our results suggest that women in households participating in PNAE are more empowered, the implications of potential changes in time allocation on their work burden and in other aspects of women's lives in the study sample require further study.


Policy Implications

Public procurement programs, such as PNAE, may support SDG 1 “No Poverty,” SDG 2 “Zero Hunger,” and SDG 5 “Gender Equality” while also providing a tangible pathway for implementing SDG 12, target 12.7, which promotes sustainable public procurement, but which is only vaguely phrased and does not provide effective guidance for implementation (Bengtsson et al., 2018; Figure 4). Realizing the full potential of public procurement will require a conducive regulatory framework to translate broader sustainability and development objectives into procurement rules and practices (Swensson and Tartanac, 2020).
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FIGURE 4. Targeted public food procurement programs, such as Brazil's National School Feeding Program, may contribute to sustainable consumption and production patterns (SDG 12, target 12.7). Targeted public food procurement may also support other Sustainable Development Goals, particularly SDG 1 “No Poverty,” SDG 2 “Zero Hunger,” and SDG 5 “Gender Equality”.


By design, public procurement programs based on structured demand have the potential to serve broad development objectives, including supporting local and more sustainable agricultural production and increasing food security thereby addressing SDG 2 “Zero Hunger.” These programs may influence the structural determinants of food security by reducing food price volatility (an issue for both urban consumers and rural producers) and maintaining dynamic domestic food supply chains (Ashe and Sonnino, 2013)., Targeted public food procurement may indirectly benefit food security by increasing food availability and access for a wider group of consumers, including farmers themselves and the local community (Coles, 2013; FAO, 2018). For example, by focusing on diversified food products, these programs contribute to achieving “Zero Hunger” among program beneficiaries, while also creating positive spillover effects in communities by increasing the local and regional supply of diversified food products (Valencia et al., 2019).

Public procurement programs may also help address SDG 1 “No Poverty” by improving market access for disadvantaged groups and invigorating local economies. Because they are targeted programs, they reduce barriers to entry and transaction costs for the targeted disadvantaged groups (e.g., smallholder farmers) (Sumberg and Sabates-Wheeler, 2010), and thus reduce the risks of market participation. For instance, Brazil adapted its legal frameworks to allow public procurement calls to favor local, small-scale farmers (Swensson, 2015). Structured demand may also support the process of economic localization by linking local producers (family farmers) with local consumers (e.g., procurement beneficiaries).

Finally, public procurement could directly address SDG 5 “Gender Equality” by enacting “gender-responsive procurement,” defined by UN Women—the UN organization dedicated to gender equity—as “the selection of goods, civil works or services that take into account their impact on gender equality and women's empowerment” (U. N. Women, 2020). Public procurement may also support women's economic empowerment by creating more inclusive access to supply chains and increasing their participation in labor markets (Harris Rimmer, 2017). One way of removing barriers for women to participate in public procurement is to preferentially engage enterprises owned by women (Chin, 2017). For example, Brazil's Food Acquisition Program, established in 2011, requires that at least 40% of purchases come from female farmers in order to strengthen gender equity and address the “invisibility” of women in public procurement policies (dos Santos et al., 2018).




CONCLUSION

Gender equity is now recognized as central to sustainable development, as highlighted in SDG 5 in the United Nations Agenda 2030. However, women still face significant constraints in accessing and controlling productive resources important for agricultural livelihoods. In this study, we showed that public procurement is a promising policy mechanism for enhancing women's empowerment in agriculture, in combination with social movements that are inclusive of women. Procurement programs such as PNAE, which target family farmers, may support women's empowerment by creating local markets for a wide range of food products, thereby valuing diversified production systems which are more inclusive of women. By supporting women's empowerment at the household level, the interplay between PNAE and social movements has the potential for positive feedbacks that increase gender equity, indicating that interactions between grassroots movements and government institutions can create more equitable and sustainable food systems.
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