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Abstract: This study explores how an inclusive governance of “niche” innovations with family
farmers enables or limits the realization of just transitions in family farming at different scales, from
the local to the national levels. The research focuses on a case study in the Brunca region of Costa
Rica, which has pioneered innovations for bean research with family farmers. The primary source of
information for the study was in-depth interviews with relevant stakeholders. Secondary information
comes from a desk review of the relevant policies and strategic documents from the relevant authori-
ties. Lastly, a semi-scoping review was conducted to explore gender and intergenerational gaps in
plant breeding, as well as potential conflicts between plant breeding and on-farm agro-diversity. The
inclusive governance of bean research contributes to the realization of just-transition dimensions of
justice, such as recognitional, procedural, and distributional justice, as a result of farmers’ engagement
in participatory plant-breeding processes, and due to the coordination between different institutions
at the local and national levels. Progress has been made in terms of the recognition and participation
of farmers in research and in decision-making locally. The findings show interactions between the lo-
cal and national scales, in terms of the commercialization of farmers’ seeds. However, the Costa Rican
program for bean research struggles to engage family farmers in national decision-making processes
and falls short of addressing equality and intergenerational issues. It also faces challenges in reaching
a balance between short-term income generation and long-term conservation of agro-biodiversity on
the farm. Fostering just transitions in family farming would require a greater inclusion of women and
youth by the Costa Rican bean system. This implies allocating resources to increase their capacities
and participation in bean research, as well as in decision-making at all levels. This is imperative and
could be achieved if the government and relevant stakeholders align their strategic objectives and
priorities to shorten gender and intergenerational gaps within the bean production system.

Keywords: inclusive governance; just transitions; niche innovations; recognition; equal participation;
family farming

1. Introduction

The sixth assessment report (AR6) of the Intergovernmental Panel on Climate Change
(IPPC) calls for transformations towards sustainable and climate-resilient systems, arguing
that such transformations must pay attention to equity and just transitions, ensuring that all
relevant stakeholders are broadly and meaningfully involved in decision-making processes
at all levels [1]. Agenda 2030 puts an emphasis on the inclusion of all relevant stakeholders
in order to achieve the sustainable development goals (SDGs). Family farmers are crucial
for the achievement of the SDGs, such as Zero Hunger (SDG2), Life on Earth (SDG15), and
Climate Change (SDG13). Family farmers typically manage a diverse range of crops and
livestock, which are essential for sustainable agricultural practices [2].

Transitions to sustainability are regarded as essential, complex, and enduring trans-
formation processes, which may enable the shift of established socio-technical systems
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towards more sustainable ways of production and consumption [3,4]. For [5], the gover-
nance of sustainable transitions must be inclusive and participatory. The issue of justice
is crucial to enabling effective and acceptable change. Inclusive governance must include
marginalized groups, as well as diverse knowledge and experience [6,7]. For reaching
just transitions in the analysis of agri-food systems, it is essential to address aspects of
participation, equity, and inclusion [8–10].

The process of moving towards sustainability in family farming usually starts by
introducing niche innovations, which can be tested with the attempt to change socio-
technical practices at the grassroots level. However, the ultimate goal is to change rules and
regulations at the regime level. Social actors play a critical role in scaling-up innovations,
not only in terms of the successful adoption of innovations among horizontal groups of
peers (scaling up), but also in terms of institutional support by engaging actors at higher
levels of governance, such as ministries of agriculture, that facilitate the scaling-up of
niche innovations [11,12]. Understanding the transformative capacity [13], as well as how
different stakeholders interact between niches and the regime, is crucial for the governance
of socio-technical transitions [14].

The Programa de Investigación y Transferencia Tecnológica Agropecuaria en Fri-
jol (PITTA-Frijol) is the name of the Costa Rican program for agricultural research and
technology transfer in bean production systems in Costa Rica.

PITTA-Frijol engages family farmers and other relevant stakeholders, including aca-
demics, researchers, extension services, and private actors, aiming for inclusive gover-
nance for bean research. PITTA-Frijol’s inclusive governance promotes participatory bean
research, allowing farmers into the breeding process to ensure the ownership of the in-
novations promoted among family farmers, such as the use of improved seeds. This is
considered a good way to improve incomes and seed security among family farmers.

This study explores how the inclusive governance of local innovations promoted with
family farmers in the Brunca region of Costa Rica enables or limits the realization of just
transitions in family farming. It does so by inquiring into the realization of different justice
dimensions, such as recognition, participation, and distribution at different scales, from the
local to the national levels. To address our research objective, the following questions were
proposed. How does the inclusive governance of niche innovations with family farmers
address issues of recognition, equity, and participation?

Does inclusive governance of local innovations with family farmers enable interactions
of “niche innovations” between the local and national scales? And what are the shortcom-
ings of the inclusive governance of “niche” innovations in the bean agri-food system that
may limit the realization of just transitions in family farming?

Our research fills a knowledge gap in academia on the use of just-transition frame-
works in empirical studies to explore how inclusive governance of just transitions can
be applied in real-world settings [15]. Furthermore, the study contributes to the analysis
of niche–regime interactions, as suggested by [9,10], by observing the realization of just-
transition elements of justice, such as recognition, participation, and distributional justice at
the niche and regime levels. Our study looks also into the crossroads between two different
frameworks of analysis, the multi-dimensional framework of justice and the multi-level
perspective (MLP). We attempt to enrich MLP, by analyzing how elements of justice are
realized from the local to the national levels.

The paper is structured into five sections. Section 1 presents the rationale for the
study, the objectives, and the academic relevance of this research. Section 2 describes the
theoretical frameworks that are relevant to understanding inclusive governance for just
transitions, as well as for addressing interactions at the local and national levels as part of
the multilevel perspective of socio-technical innovations. Section 3 discusses the methods
and provides detailed information on the case study for our research. Section 4 presents
the findings, which are mainly based on the perspectives of the stakeholders involved in
the bean systems of Costa Rica, especially family farmers, followed by the discussion in
Section 5. Section 6 presents conclusions and recommendations for future research.
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2. Theoretical Framework for Just Transitions

According to [15], just-transition paradigms have acquired multiple connotations in
transition research, including their origins as a labor-oriented concept. Its connotation as
an inclusive governance framework of justice entails considerations from climate, envi-
ronmental, and social justice perspectives [16–18]. Just transitions are also conceived as
systemic socio-technical transitions from a multiple-level perspective [19,20].

Lately, the term “just transition” has grown to encompass a broader range of individu-
als, emphasizing the value of safeguarding the rights and welfare of disadvantaged people,
who have traditionally endured the negative effects of a fossil-fuel-based economy [10,18].
In the most recent definitions, justice and equality are seen as crucial components of a just
transition [15]. Just transition is also seen as a governance strategy that relies on broader
stakeholder participation and the involvement of local communities [9].

2.1. Just Transition in Agri-Food Systems and Family Farming

Several scholars have emphasized the need for just transitions to sustainability in the
agri-food systems [9,10,21]. The concept of just transitions in food systems arises from the
recognition of injustices and inequalities within the globalized food system [5]. Its origins
can be traced to a combination of grassroots activism, community initiatives, academic
inquiry, and advocacy efforts aimed at addressing social, economic, and environmental
injustices within the food systems [5].

For [22], food justice should go beyond distributional considerations and include par-
ticipation and just representation. Existing inequalities in the food system require rebuilding
power relationships as part of the transition to a just agri-food system [23,24]. Several schol-
ars have emphasized the need for inclusive governance for just transitions [25,26]. In terms
of governance, issues of participation and democratization have been highlighted [5,9,27].

2.2. Inclusive Governance as a Framework of Justice

The conceptualization of just transition as an inclusive (multi-dimensional) framework
for justice recognizes the linkages between distribution, participation, and recognition [28].
According to [9], just-transition frameworks should be multi-dimensional and go beyond
distributional matters to include at least three dimensions of justice, including recognitional,
procedural, and distributional justice.

2.2.1. Recognitional Justice

Recognition is often associated with the root causes of inequality and unfair distribu-
tion and the non-participatory definition of food justice [22]. According to [29], recognition
is a core element that contributes to distributional and procedural justice. Recognition
includes not just a person’s inherent right to self-awareness; it also implies acceptance
of collective identities and their unique needs, concerns, and ways of life in relation to
nature [30]. Recognition addresses issues where relevant stakeholders are typically not
involved in the decision-making process [30]. According to [31], there are a variety of
interests—both shared and unique—that farmers and various stakeholders may have about
sustainable agriculture. Therefore, the involvement of farmers is crucial. The role of
farmers’ participation in breeding has been highlighted by several scholars in the field of
participatory plant breeding (PPB) [32–34].

2.2.2. Procedural Justice

Procedural justice is concerned with the rights and powers of different stakehold-
ers [35]. Fairness, discrimination, and inclusion in decision-making are the main concerns
of procedural justice. It is related to the right to take part in discussions that directly impact
those concerned. Participation is, therefore, a core element of procedural justice. Under-
standing the reproduction of inequality and environmental injustice requires examining
who is included and who is excluded, who gets the information and knowledge required,
and how inclusive the processes should be to support just transitions [36–39]. According
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to [39], there are multiple stakeholders interacting and influencing decisions in agri-food
systems. The right to speak up during debates may be safeguarded by procedural rules,
but recognition is then required to guarantee that the perspectives of different actors are
considered seriously [16,17,31].

2.2.3. Distributional Justice

According to [9,10], distributional justice is concerned with the fair distribution of
benefits and harms, emerging from both tangible and intangible goods and services. It
is also concerned about the obligations that just transitions may entail. The importance
of authority, decision-making processes, division of labor, and culture in distributional
justice has been highlighted by several scholars [36,37,39]. Distributional justice demands,
therefore, strong attention to the needs of the poor [35,37].

For [25], transitions do not occur automatically in food systems if regimes and power
imbalances persist. Therefore, interdependent stakeholders in the food-system transition
process should work out their differences, cultivate positive relationships, and align their
future visions [35,40].

Our study examines the realization of recognitional, procedural, and distributional
justice in the context of socio-technical transitions by observing their realization at different
levels, as proposed in a multi-level perspective framework.

2.3. Multi-Level Perspective in Socio-Technical Transitions

The multi-level perspective (MLP) is an increasingly used framework for studying
sustainable transitions in agri-food systems [19]. The MLP is a framework for the analysis
of socio-technical transitions to sustainability that puts emphasis on the transition of
systems, e.g., agri-food systems [37]. The MLP entails multiple actors and scales and covers
niche innovations, sectoral regimes, and larger societal contexts [3]. It explores how niche
innovations result in systemic transformations, trying to understand the trajectory of such
transitions by identifying their causes [15]. It further explores how different types and
forms of agency interact to better achieve the intended transitions, including the inclusion
of marginalized groups [38] and the responsibilities that diverse stakeholders can play to
boost the transformational potential of grassroots and niche innovations [36]. Changing
from one socio-technical system to another is what is meant by a transition in the MLP
context—changes that arise from dynamic interaction processes at the intersection of the
niche, regime, and landscape [30]. While changes in the landscape put pressure on the
current socio-technical regime, niches create conditions for change [41].

Ref. [20] discusses criticisms of the MLP’s framework, recognizing the scattered atten-
tion paid to the social distribution of benefits, poverty, and inequality issues. Furthermore,
he highlights the importance of taking into consideration the long-term pathways in the
analysis, since not all transformations are accelerated processes that can be achieved in
the short run [20]. Ref. [19] argues that the MLP is used as a framework for research on
transitions in the agri-food system because of its weak empirical operationalization of
niche, regime, and landscape notions. Furthermore, Ref. [19] adds that transition impli-
cations are rarely addressed by the research community, and scattered attention is given
to the sustainability of niches and, by extension, of transitions. To account for the com-
plexities of sustainability transition processes, as well as the unique characteristics of the
agri-food system, integrative conceptualization and operationalization of the MLP aspects
are necessary [19,20,41,42].

The use of MLP in food and seed systems has been addressed by [39,40,43,44]. Some
relevant studies from the Latin American region touch upon socio-technical transitions us-
ing MLP [45–48]. MLP’s application in the Central American context is scattered according
to [48], who conducted a systematic review of the literature on socio-technical transitions
and sustainable agriculture in Central America and the Caribbean from 2010 to 2021. Their
findings indicated a limited use of the MLP in research related to agri-food systems. In a
study by [47], which contains an analysis of social innovation in the rural areas of Costa
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Rica, they argue that social innovation has a transformative potential, but it must scale
up and induce changes in the regime in order to be effective. In the case of seed systems,
Ref. [48] used a multi-level perspective in a tracing study of the abandonment of maize lan-
draces over the last 50 years in Morelos, Mexico. The analysis of regime changes revealed
that the current regulations of the system favor maize hybrids. This study highlights the
value of multi-level analysis to obtain a complete picture of the causes of genetic erosion in
situ in the case under analysis. Using a multi-level perspective for bean system analysis,
elements of justice contribute to the academic discussion in the Central American region,
and eventually into other regions.

3. Methods

The findings from this research are based on a case study and the use of in-depth inter-
views to gather the perspectives of relevant stakeholders. Using a case study allows us to
explore in more detail the enabling and limiting factors for just transitions from the perspec-
tives of family farmers and under specific developmental and environmental conditions.

Indepth interviews with key stakeholders comprised the study’s primary source of
information. Secondary data for the Costa Rican bean system were gathered through desk
research, which included the analysis of relevant strategies, action plans, and policies in
the Costa Rican regime. Additionally, a semi-scoping review was carried out to explore
gender and intergenerational gaps in plant breeding, as well as potential conflicts between
plant breeding and on-farm agro-diversity.

3.1. Case Study: The Costa Rican Program for Agricultural Research and Technology Transfer in
Beans (PITTA-Frijol) in the Brunca Region

The study explores innovations promoted with family farmers in the Brunca region by
The Costa Rican Program for Agricultural Research and Technology Transfer Program in
Beans, or Programa de Investigación y Transferencia Tecnológica Agropecuaria en Frijol
(PITTA-Frijol) in Spanish. PITTA-Frijol is a collaborative network aiming to coordinate
strategies between private and public actors in formal and informal seed systems. PITTA-
Frijol was created in 2006 by executive decree No. 20901 [49]. The National Institute for
Agricultural Innovation and Technology Transfer (INTA), at the Ministry of Agriculture
and Livestock (MAG), holds the secretariat of PITTA-Frijol.

PITTA-Frijol coordinates and implements technological innovation in bean cultivation,
ensuring producers have access to innovations that are appropriate to their economic and
environmental conditions [50]. PITTA-Frijol involves representatives from 10 different
institutions, namely the Instituto Nacional de Tecnología Agropecuaria (INTA), MAG, the
University of Costa Rica (UCR), the National University (UNA), the Technological Institute
of Costa Rica (ITCR), the National Seed Office (ONS), the Consejo Nacional de Producción
(CNP), the Rural Development Institute (INDER), the University of Distance Education the
Universidad Estatal a Distancia (UNED), and representatives of three MAG’s sub-national
offices in the Brunca, Huetar, and Chorotega regions. PITTA-frijol works closely with
farmers’ associations (ASOPROS) in the three aforementioned regions.

Figure 1 illustrates the different scales and the stakeholders that interact at the different
levels in PITTA-Frijol.

3.1.1. Bean Production System in Costa Rica

Beans are a staple in most Costa Ricans’ daily diet and a source of income for many
family farmers. Family farmers working in areas smaller than 5 hectares produce 79%
of the national bean production [50]. Until the 1980s, Costa Rica was able to match bean
production with domestic demand. At the beginning of the 1980s, the area cultivated
reached its highest peak. From 1985 onwards, structural agricultural adjustment plans
had a detrimental effect on agricultural subsidies, shifting the focus to export products.
It resulted in fewer producers and a significant reduction in the total area cultivated [51].
According to [51], the bean-cultivated area declined from more than 69 thousand hectares
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at the beginning of the 1990s to just 19 thousand hectares in 2001. Only 46% of the country’s
domestic bean demand is currently met by domestic bean production.
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The Huetar and Brunca regions are the two major bean producers in Costa Rica. Bean
production in the Brunca region is mainly carried out by smallholder farmers on family
farms, with an average size ranging between 1 and 5 hectares. Meanwhile, bean production
in the Huetar Norte region is carried out by larger producers, and it is more mechanized.
The presence of local varieties on farms is limited in Huetar Norte due to its mechanization
and homogenization [51].

The Brunca region was chosen as the case-study area because bean cultivation is
mainly performed by family farmers, who are more likely to conserve a higher diversity
of local varieties on site. Moreover, family farmers in this region are innovating in seed
improvement using participatory plant-breeding methods.

3.1.2. Area and Farmers’ Associations in the Brunca Region

The Brunca region has an extension of 9.528 km2 and represents 18.6% of the Costa
Rican territory. It produces 50.8% of the country’s bean production [52]. Figure 2. Illustrates
the division of the country by productive area of beans.

Farmers’ associations, or asociaciones de productores (ASOPROS), are key stakehold-
ers for bean production in the Brunca region. They are organized into five associations,
including (1) ASOPRO Veracruz (350 families) in Veracruz of Pejibaye, Pérez Zeledón;
(2) ASOPRO Changuena (130 families) in Changuena of Buenos Aires; (3) ASOPRO Gua-
garal in Colinas, Buenos Aires; (4) ASOPRO Concepción (410 families) in Concepción
de Pilas de Buenos Aires; and (5) ASOPRO El Aguila (200 families) in El Aguila, Perez
Zeledón [52].



Sustainability 2024, 16, 7433 7 of 26

Sustainability 2024, 16, x FOR PEER REVIEW 7 of 25 
 

3.1.2. Area and Farmers’ Associations in the Brunca Region 
The Brunca region has an extension of 9.528 km2 and represents 18.6% of the Costa 

Rican territory. It produces 50.8% of the country’s bean production [52]. Figure 2. Illus-
trates the division of the country by productive area of beans.  

 
Figure 2. Bean production in Costa Rica 2018–2019. Percentages of total production per region. 
Source: [52] with modifications. Note: the numbers 4, 6 and10 refer to the number of the regions. 

Farmers’ associations, or asociaciones de productores (ASOPROS), are key stakehold-
ers for bean production in the Brunca region. They are organized into five associations, 
including (1) ASOPRO Veracruz (350 families) in Veracruz of Pejibaye, Pérez Zeledón; (2) 
ASOPRO Changuena (130 families) in Changuena of Buenos Aires; (3) ASOPRO Guagaral 
in Colinas, Buenos Aires; (4) ASOPRO Concepción (410 families) in Concepción de Pilas 
de Buenos Aires; and (5) ASOPRO El Aguila (200 families) in El Aguila, Perez Zeledón 
[52]. 

PITTA-Frijol has pioneered innovations in bean research in the Brunca region by en-
abling farmers to participate in a range of activities that include setting up, evaluating, 
and validating participatory plant-breeding trials. In addition, PITTA-Frijol supports local 
seed production while rescuing and conserving wild populations and native varieties [50]. 
PITTA-Frijol collaborates closely with the five ASOPROS from the Brunca region. 

The inclusive governance framework for justice has been used to analyze the ele-
ments of justice embedded in the niche innovations promoted in the case study. A multi-
level perspective on transitions was used to explore the interactions between niche inno-
vations at the local level and possible regime changes. 

3.2. Desk Research 
The desk research encompassed the compilation of relevant documents for family 

farming at the national (regime) and international (landscape) levels, e.g., the United Na-
tions Decade of Family Farming 2019–2028 [53]. At the national level, Costa Rica has sev-
eral strategies, action plans, and regulatory instruments that are relevant to family farm-
ing, including the National Plan of Action for Family Farming 2020–2030 [54], the law for 
the development, promotion, and encouragement of organic agriculture Nº 8542–2016; the 
executive decree 01-2018 that formalized and declared of public interest the implementa-
tion of the Decade of Family Farming [55]; and the strategic plan for PITTA-Frijol, 2015–
2020 [49]. The review included a simple literature search of the relevant literature about 
the impacts of seed improvements on farmers, including impacts on food security, income, 

Figure 2. Bean production in Costa Rica 2018–2019. Percentages of total production per region.
Source: [52] with modifications. Note: the numbers 4, 6 and10 refer to the number of the regions.

PITTA-Frijol has pioneered innovations in bean research in the Brunca region by
enabling farmers to participate in a range of activities that include setting up, evaluating,
and validating participatory plant-breeding trials. In addition, PITTA-Frijol supports local
seed production while rescuing and conserving wild populations and native varieties [50].
PITTA-Frijol collaborates closely with the five ASOPROS from the Brunca region.

The inclusive governance framework for justice has been used to analyze the elements
of justice embedded in the niche innovations promoted in the case study. A multi-level
perspective on transitions was used to explore the interactions between niche innovations
at the local level and possible regime changes.

3.2. Desk Research

The desk research encompassed the compilation of relevant documents for family
farming at the national (regime) and international (landscape) levels, e.g., the United
Nations Decade of Family Farming 2019–2028 [53]. At the national level, Costa Rica has
several strategies, action plans, and regulatory instruments that are relevant to family
farming, including the National Plan of Action for Family Farming 2020–2030 [54], the
law for the development, promotion, and encouragement of organic agriculture Nº 8542–
2016; the executive decree 01-2018 that formalized and declared of public interest the
implementation of the Decade of Family Farming [55]; and the strategic plan for PITTA-
Frijol, 2015–2020 [49]. The review included a simple literature search of the relevant
literature about the impacts of seed improvements on farmers, including impacts on food
security, income, seed security, and biodiversity conservation. The literature is mainly used
for the triangulation of research findings and will be particularly useful for the discussion
in Section 5.

A Semi-Scoping Review

A semi-scoping review was carried out to explore the findings from academic research
regarding gender gaps in plant breeding, as well as to unveil any possible dilemmas
between plant breeding and agro-biodiversity conservation on farms. Scoping reviews are
useful when responding to broad research questions and for the identification and mapping
of the available evidence in a specific research field [56,57]. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for scoping reviews (PRISMA-
ScR) [58] was used to systematize the process undertaken for our study. PRISMA-ScR
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requires as a first stage the selection of research questions. We defined the following two
research questions. What dilemmas can be identified between plant breeding and on-farm
agro-biodiversity conservation? What gender gaps can be identified in plant breeding?

The second stage consisted of identifying the relevant literature by using predefined
criteria contained in search strings to respond to the research question proposed in this
study. The third stage consisted of choosing studies by using our own discrimination
criteria. The fourth stage entailed organizing the information. The fifth stage consisted of
compiling, analyzing, and documenting the findings [57,58].

The scope of the study was restricted by predefined search strings, containing key-
words related to the questions selected. The search strings were the following: plant
breeding AND (agro-biodiversity, genetic diversity, local landraces, traditional landraces,
on-farm agro-diversity, and in situ agro-diversity) AND gender (gaps, disparities, and
differences) AND women (participation, engagement, and inclusion) AND youth (inter-
generational gaps, disparities, engagement, and participation). The search was carried out
on the Web of Science. Google Scholar was used to retrieve certain materials.

The extent of the search was also defined by the selection criteria, including (i) only
review, scoping, and systematic review articles; (ii) only peer-reviewed articles published
in academic journals; (iii) only articles with a global perspective or performed in the Latin
American region; and (iv) only investigations undertaken in the period 2018–2023/24.

A total of 19 review articles have been analyzed. The selection process is illustrated in
Figure 3.
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Figure 3. The protocol of the selection process for the semi-scoping review. Source: own elaboration.
Note: * Records selected for the final screening.

3.3. In-Depth Interviews

The study includes the perspectives of family farmers engaged in local innovations
promoted by the inclusive governance of PITTA-Frijol. This entails the active participa-
tion of farmers, research institutions, extension services, and commercial stakeholders.
The perspectives of farmers and other relevant stakeholders were gathered through in-
depth interviews. In total, 23 interviews were carried out for this study, including three
(3) representatives from universities and four (four) from research institutions; five (5) male
farmers representing all ASOPROS in the Brunca region; four (4) female farmers; three
(3) young farmers; two (2) representatives from private commercialization units; and two
(2) representatives from the regional offices of the Ministry of Agriculture in the Brunca
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region. The number of in-depth interviews was determined according to the saturation
principle. The saturation principle is to determine whether the level of novel information is
such that more interviews are needed [59].

In-depth interviews were carried out by using guiding questions, which addressed
elements of recognitional, procedural, and distributional justice (Supplementary Materials).
Regarding recognitional justice, we investigated the recognition of farmers’ traditional
knowledge and their role as agro-biodiversity guardians and plant breeders, as well as
the recognition of different roles and perspectives, such as those of males, women, and
youths. With regard to procedural justice, we explored issues of equal gender participation
in field activities and decision-making, as well as their participation in defining agricul-
tural research objectives and strategies. Furthermore, we explored the skills provided to
strengthen the participation of farmers in decision-making, such as leadership skills.

To explore issues of distributional justice, we inquired into social and economic
benefits, such as market linkages, income generation, gender-responsive budgets, fair
compensation schemes, and networking. The interviewed subjects were asked about the
performances of the different elements of justice (sub-categories) both at the local and
national scales. The idea was to explore interactions between niche (local) and regime
changes (national). The categories and sub-categories used during the in-depth interviews
are illustrated in Figure 4.
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4. Findings

Costa Rica has committed to the UN’s Decade of Family Farming by adopting the
Costa Rican Plan of Action for Family Farming 2020–2030. From the interviews, we noticed
that family farmers did not know about the existence of such a plan. Very few stakeholders,
and none of the farmers interviewed, knew about it.

“I did not even know that there was a plan for family farming. What does it mean for
us? I feel we family farmers are not of high interest to the politicians”. Interview with
a farmer
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Some of the stakeholders (local agriculture agencies and researchers) expressed that
the forthcoming strategic plan by PITTA-Frijol should be aligned with the Costa Rican
Action Plan for Family Farming 2020–2030.

“Such action plan for family farming should overcome the paperwork and be accompanied
with communication strategies and funds to promote the changes and innovations needed
by family farmers”. Interview with an agricultural extension officer

4.1. Inclusive Governance through the Dimensions of Just Transition

The findings from the in-depth interviews are organized according to the dimension
of justice considered for the analysis. The sub-categories, organized under recognitional,
procedural, and distributional justice, were ranked by the interviewed people as strong,
average, weak, very weak, or non-existent.

4.1.1. Findings in Terms of Recognitional Justice

The role of farmers in breeding and the importance of farmers’ traditional knowledge
are mentioned in most of the documents analyzed. Several publications acknowledged the
crucial role of farmers in plant breeding and the development of new bean varieties in the
Brunca region of Costa Rica. Table 1 presents the findings in terms of recognitional justice
according to the perspectives of the interviewed stakeholders.

Table 1. Recognitional justice: perspectives from the interviewed stakeholders.

Recognitional Justice Perspectives of the Interviewed Stakeholders Impact at Different
Scales

Farmers Researchers/
Universities

Extension
Agents

Private
Market
Actors

Local
(Niche)

National/
Regime

Categories/
Sub-Categories Male Women Youth

Incorporation of traditional
practices and knowledge systems ++++ ++ + ++++ - ++ ++++ +++

Recognition of farmers as
agro-biodiversity guardians +++ ++ ++ +++ - + ++++ +++-

Integration of different
perspectives (male, female, and
youth)

++ ++ - ++ - ++ +++ +

Participatory co-management
(e.g., participatory plant breeding) ++ ++ - ++ - - ++++ +++

Recognition of farmers as
breeders (innovators) ++++ +++ - +++ + + ++ ++

Source: own elaboration based on the interviews. Notes: ranking is defined as strong (++++); average (+++); weak
(++); very weak (+); and non-existing (-).

The collaborative approach to PPB promoted by PITTA-Frijol recognizes farmers’
traditional knowledge of bean varieties and their role in conserving local agro-biodiversity.
Interviewed farmers expressed that their views are respected and are taken into considera-
tion during the definition of breeding objectives in bean research. Farmers in the Brunca
region considered that their abilities for plant breeding were recognized by the researchers
and institutions alike involved in PITTA-Frijol.

“We feel respected and even recognized as breeders; we get invited to present our results
at conferences. I feel humbled and honoured when a famous researcher asks me to present
our results and share my experiences about the process of developing a new variety of
seed”. Interview with a farmer

The recognition of family farmers as bearers of traditional knowledge and as agro-
biodiversity guardians is mentioned in several of the documents analyzed. The interviewed
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stakeholders indicated that PITTA-Frijol recognizes them as biodiversity guardians at the
local level but not at the national level.

“Our role as agrobiodiversity guardians is recognized by some researchers, but it is
not really recognized by the institutions or in national policies. We do not get proper
incentives to conserve agrobiodiversity on the farm”. Interview with a farmer

Interviewed stakeholders expressed concerns about the loss of traditional bean diver-
sity. When defining research objectives, family farmers in the Brunca region have focused
on increasing productivity and incomes in the short run by cultivating mainly improved
varieties. The cultivation of only improved varieties is reducing the diversity of traditional
varieties on farmers’ fields, which is undermining future breeding solutions.

“The recognition of farmers as guardians of biodiversity is not clearly addressed in the
current approach for bean research in the Brunca region. We need to revisit this and get
it as part of the institutional strategies and of PITTA-Frijol’s plans”. Interview with a
university researcher

PPB has been a crucial innovation for farmers in the Brunca region. PITTA-Frijol has
strengthened farmers’ abilities to develop their own quality seeds, which is a crucial input
for farming. The dialogue and close collaboration with researchers, agricultural extension
services, and commercial actors is a valuable achievement for the farmers interviewed. The
Gene Bank at the Fabio Baudrit Research Station at the University of Costa Rica provides
easy access to the germplasm of traditional and improved varieties. This has been possible
due to the collaboration established with PITTA-Frijol.

According to the interviewed subjects, PITTA-Frijol in the Brunca region falls short of
integrating the perspectives of female and young farmers. The program does not explicitly
acknowledge their perspectives when formulating research objectives for plant breeding,
which is a limiting factor for PITTA-Frijol.

Female farmers participate in the later stages of seed production, such as testing
improved seeds in terms of cooking time and flavor. They also get on board in the com-
mercialization process, working with farmers’ organizations cleaning and packaging seeds.
Interviewed female farmers argued they do not get involved in research committees be-
cause they feel they have less understanding about bean cultivation to be able to contribute
significantly. PITTA-Frijol’s strategic plan does not include research and other objectives
that directly target female farmers and youths.

4.1.2. Findings in Terms of Procedural Justice

In terms of procedural justice, most documents analyzed mentioned the need to
address gender issues. References to gender issues, female farmers, women, and youths
are found in most strategies and action plans at the national level. However, PITTA-
Frijol’s strategy does not explicitly mention female farmers and youths. There are no
strong initiatives targeting youths and female farmers in the documents analyzed for the
Brunca region.

Participation is encouraged by PITTA-Frijol through its PPB approach. The multi-
stakeholder governance of PITTA-Frijol entails farmers’ participation in local decision-
making. Research institutes and universities engage with farmers locally, and the farmers
expressed their appreciation for it while also expressing their wish to become part of
national decision-making mechanisms. Farmers’ opportunities to influence national strate-
gies toward better conditions and funding for basic grain research, commercialization, or
in support of family farming’s agendas at the national level are limited by their lack of
participation in national decision-making (see Table 2).
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Table 2. Procedural justice: perspectives from the interviewed stakeholders.

Perspectives of the Interviewed Stakeholders Impact at Different
Scales

Procedural Justice Farmers Other Stakeholders

Categories/Sub-Categories Male Women Youth Researchers/
Universities

Extension
Agents

Private
Market
Actors

Local-
Niche

National-
Regime

Farmers’ participation in
decision-making and strategies ++++ ++ - ++++ - +++ ++++ -

Participation of female farmers in
decision-making ++ - - ++ - - - -

Leadership capabilities (male and
female) +++ + + +++ - ++ ++++ -

Innovation skills (local research
committees) +++ ++ - +++ - ++ ++++ +++

Organizational skills in farmer
organizations ++++ +++ + +++ +++ +++ +++ ++

Development of capabilities in
female and young farmers ++ ++ + ++ ++ ++ ++ ++

Participation of young farmers in
decision-making ++ ++ + ++ - + ++ -

Farmers’ participation in defining
research objectives and breeding
objectives

++++ - - ++++ - - ++++ +++

Source: own elaboration based on the interviews. Notes: ranking is defined as strong (++++); average (+++); weak
(++); very weak (+); and non-existing (-).

Women farmers participate actively in the commercialization activities of the farmers’
associations (ASOPROS). They are experts in cleaning, processing, and packaging beans
for market purposes. However, the participation of female farmers in decision-making,
productive activities, and bean research is scattered.

Limiting factors in terms of procedural justice are gender and intergenerational gaps
in PITTA-Frijol. The farmers and stakeholders interviewed expressed their concerns about
the scattered involvement of younger generations in bean production and research. Male
and female farmers interviewed agreed that bean production is not a preferred activity for
female farmers or youths.

“As farmer organizations, we engage local primary school pupils in field days to raise
awareness about the importance of bean production and the role of participatory plant
breeding for seed development and income generation. Some children get interested, but
a long-term initiative to strengthen young generations’ engagement in bean and basic
grain production is required in the Brunca region and other regions”. Interview with
a farmer

Younger generations do not want to work in bean production, arguing it does not pay
off. This is an issue of high concern for family farmers and institutions engaged in bean
production and future plant breeding in the Brunca region.

“New initiatives targeting youth are highly needed to solve intergenerational handover in
bean production, research, innovations, and commercialization. We are all getting old”.
Interview with a farmer

The scattered participation of farmers in decision-making at the national level is a
challenge, as expressed by interviewed farmers. Farmers’ participation is limited to the
local spheres.

“We participate in decisions in the community, but we are not invited to take part in
meetings and decisions at the national level. We do not really know about the existence of
a plan for family farming and how it is implemented”. Interview with a farmer
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4.1.3. Findings in Terms of Distributional Justice

In terms of distributional justice, many of the documents examined prioritized income
generation and connections to markets over the development of equitable compensation
schemes for agroecological and high-quality seed production on family farms. None
of the documents under analysis mentioned gender-responsive budgets or any special
compensation schemes or innovations to address the concerns of young and female farmers.

During the in-depth interviews, it was observed that PITTA-Frijol has contributed to
income generation and market opportunities among family farmers in the Brunca region.
The interviewed farmers appreciated the support from PITTA-Frijol in developing seeds
and new market opportunities for farmer organizations. Table 3 presents the findings in
terms of distributional justice according to the perspectives of interviewed stakeholders.

Table 3. Distributional justice: perspectives from the interviewed stakeholders.

Distributional Justice Perspectives of the Interviewed Stakeholders Impact at Different
Scales

Categories/Sub-categories Farmers Other Stakeholders

Male Women Youth Research/
Universities

Extension
Agents

Private
Market
Actors

Local
Niche

National/
Regime

Incomes for family farmers ++++ ++ - +++ ++ +++ +++ +++

Inclusive and gender-responsive
budgets + + - + + + ++ -

Fair compensation schemes for
family farmers ++ + - ++ - +++ +++ +++

Linkages to markets +++ + - +++ - +++ +++ +++

Networking (within and outside
the community) ++++ ++ + +++ ++ +++ ++ +++

Source: own elaboration based on the interviews. Notes: ranking is defined as strong (++++); average (+++); weak
(++); very weak (+); and non-existing (-).

The inclusive governance scheme of PITTA-Frijol benefits family farmers. According
to the people interviewed, PITTA-Frijol encourages an inclusive governance that connects
the formal and informal seed systems. PPB yields high-quality seeds that meet consumer
and farmer demands while providing family farmers with stable incomes. The farmers
and all interviewed subjects were positive about this innovative way of coordinating
research, extension services, and commercialization efforts for bean production. Farmers
expressed their gratitude to the researchers for the opportunities given to them to be part of
breeding initiatives and the market opportunities that are opening due to their knowledge
of seed production.

“PITTA-Frijol has made family farmers able to produce their own quality seed. Quality
seed is a crucial input for bean production. By producing their own seeds, farmers have
gained some economic autonomy”. Interview with a researcher

After more than a decade of working on seed development, the ASOPROS use im-
proved seeds and have developed their own brands of beans to get higher prices for the
quality seeds that they produce. Farmers in the Brunca region also sell to the Institutional
Supply Program (PAI), managed by the National Production Council (CNP). The Costa
Rican public food supply program involves the procurement of food for schools and pris-
ons. The CNP provides technical support in areas of marketing and agro-industry, such as
post-harvest management, food safety, and good agricultural practices. The CNP is also a
member of the board of PITTA-Frijol.

“The PAI, or public food supply program, has put an end to bean producers’ strikes, which
were very common prior to the policy and regulations that created the PAI. When farmers
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sell to the PAI, they are guaranteed a market, at least for a part of their production”.
Interview with a researcher

According to the farmers interviewed, the PAI was an important source of income
during the pandemic. It secured food supplies for schools and, at the same time, provided
income during a very critical period.

“The PAI is not perfect; it has some issues because it has very bureaucratic procedures
and rules, but instead of discrediting it, we would rather recommend improving its
functioning to favor national production of basic grains, such as bean production. A
basic item in the diet of all Costa Ricans should get the importance it deserves, and Costa
Rica cannot rely only on international producers, especially in critical times”. Interview
with a farmer

The farmers expressed the need to further strengthen institutional agendas in support
of family farming, e.g., public food supply programs such as the PAI. According to the
farmers interviewed, the PAI is a stable source of income for family farmers. However, the
PAI’s main providers are big producers and importers of beans. Family farmers only get a
small portion of this market.

A limiting factor in terms of distributional justice is the low representation of female
and young farmers in the breeding and marketing initiatives promoted by farmers’ associa-
tions in the Brunca region. The regional offices of MAG are making efforts to engage female
farmers in other entrepreneurial initiatives. However, in the case of basic grains, many of
the interviewed stakeholders expressed their concerns about the scattered participation of
women and youths. The low involvement of younger generations is a challenge for family
farming in the Brunca region. The intergenerational handover of bean production concerns
both researchers and farmers.

“We are concerned about the intergenerational handover. Making bean production at-
tractive for the new generations of male and female farmers is something that requires
urgent attention and concrete actions in the farmer organizations (ASOPROS) and in
PITTA-Frijol”. Interview with a farmer

4.2. Interactions between Niche Innovations and Regime Changes

Niche innovations promoted by PITTA-Frijol in the Brunca region are influencing
regime changes by anchoring innovations, such as the PPB, into national institutions. These
innovations are also leading to changes in national standards for the recognition of farmers’
quality seeds. These are important milestones in strengthening the bean system with family
farmers. However, they fall short of addressing intergenerational and equality issues.

Figure 5, presents a summary of the key elements that enable or constrain the re-
alization of just-transition dimensions, identifying the interactions between niche in-
novations and regime changes. It is based on the information gathered through the
in-depth interviews.

The institutional anchoring of PPB for bean improvement is an example of regime
change. The farmers’ facilitated access to bean germplasm from national institutions is
a result of the inclusive governance in PITTA-Frijol that integrates different stakehold-
ers, including farmers, researchers, and commercializing institutions. The recognition
of farmers’ traditional knowledge and their participation in local decision-making have
enriched the PPB and led to the adoption of improved seeds by family farmers. Through
their involvement in the PPB, farmers maintain their influence in local decision-making
across time.

“PPB is important for our Brunca region. We thank the committed people working in
bean research. It is good to work hand in hand with researchers and with the support
of universities—not just one, but several. We also need committed people to put basic
grains high on the agenda, budgets, and plans of the entire country. The country should
prioritize basic grain production; it is so called because the Costa Rican (“ticos”) eat
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beans at least twice a day, then beans should get the importance they deserve”. Interview
with a farmer
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The farmers’ participation is limited to the local sphere. Farmers expressed their
desire to participate more actively in national decision-making, e.g., on the board of PITTA-
Frijol. The interaction between the local and the national scales is limited by the lack of
participation of family farmers in national decision-making spheres, which persists across
time. The circles with a negative sign also show farmers’ scattered participation in national
decision-making (see Figure 4).

Inequality is an underlying barrier to just transitions in the niche innovations sup-
ported by PITTA-Frijol. The scattered engagement of women and youth is indicated in the
circles on the horizontal axis with a negative sign in Figure 4. Inequality is a barrier that
persists over time, both at the local and national scales.

Women and youth argued that, by having more active participation in decision-making
in farmer organizations and on the PITTA-Frijol national board, they could contribute to
closing gender and intergenerational gaps. Further, they added that such participation
should be supported by investments in family farming and innovations targeting especially
women and young farmers.

4.3. Findings from the Semi-Scoping Review

Gender inequality [60–63] and biodiversity loss [64–66] are considered crucial chal-
lenges for plant breeding. According to [33,64–67], the decline in crop diversity poses
significant risks to agricultural resilience and ecosystem services. Modern agricultural
practices, in particular the focus on high-yielding varieties, have led to a reduction in
traditional, more resilient crop varieties, resulting in crop genetic erosion. One of the main
challenges to addressing this problem is the lack of a comprehensive understanding of its
extent and its causes, which makes it difficult to find effective solutions.
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Gender disparities exist in the areas of knowledge, training, participation in decision-
making, and access to resources [33,60–63]. According to several studies, reducing gender
gaps can lead to more equal access to information, resources, and decision-making processes
in farming systems, which would ultimately help conservation efforts to preserve agro-
biodiversity. Greater investments are needed to increase gender approaches in plant
breeding, as well as more training to increase the participation of women farmers in plant-
breeding research. Investments are also needed to strengthen women farmers’ participation
in decision-making [60–63].

The need to strengthen farmers’ participation in agro-biodiversity conservation and
plant breeding is also highlighted in the documents reviewed [67–70]. The use of diverse
approaches for crop diversification and conservation on farms is highlighted by several
papers [67,70–74].

Some of the solutions proposed in the review documents are listed below.
Systems-based breeding integrates multiple breeding strategies to create resilient

crops that meet sustainability objectives [33,60,66,68,69]. Involving farmers in the breeding
process produce crops adapted to local conditions and increases farmers´resilience [33,60,
64,65,68,70,72,74,75].

Emphasize the conservation and use of local varieties and landraces, ensuring food
security through a diverse farming system [60–62,66,73–77]. Gender-sensitive approaches
that empower women in agriculture by incorporating their knowledge into biodiversity
conservation are also suggested [60,63,67].

Most documents highlight the need for stronger policy frameworks and institutional
support to facilitate agro-biodiversity conservation, as well as to promote sustainable
agricultural practices involving local communities. More investments to reduce gender
gaps are highlighted.

An overview of the papers analyzed is presented in Table 4.



Sustainability 2024, 16, 7433 17 of 26

Table 4. Semi-scoping review: selected articles.

Author Scope Journal Title Year

1. van Bueren, E.T.L.; Struik, P.C.; van Eekeren, N.;
Nuijten, E. [33] Review/global AGRONOMY FOR SUSTAINABLE

DEVELOPMENT
Towards resilience through systems-based
plant breeding. A review 2018

2. Occelli, M.; Mukerjee, R.; Miller, C.; Porciello, J.;
Puerto, S.; Garner, E.; Guerra, M.; Gomez, M.I.;
Tufan, H.A. [60]

Scoping review/global Nature Plants
A scoping review on tools and methods for
trait prioritization in crop breeding
programmes

2024

3. Quisumbing, A.; Cole, S.; Elias, M.; Faas, S.;
Galiè, A.; Malapit, H.; Meinzen-Dick, R.; Myers,
E.; Seymour, G.; Twyman, J. [61]

Review/global Global Food Security Measuring Women’s Empowerment in
Agriculture: Innovations and evidence 2023

4. Njuki, J.; Eissler, S.; Malapit, H.; Meinzen-Dick,
R.; Bryan, E.; Quisumbing, A. [62] Review/global Global Food Security A review of evidence on gender equality,

women’s empowerment, and food systems 2022

5. Molina, C.A.; Dudenhoefer, D.; Polar, V.; Scurrah,
M.; Ccanto, R.C.; Heider, B. [63] Review/Latin America SUSTAINABILITY

Gender Roles and Native Potato Diversity
Management in Highland Communities of
Peru

2022

6. Ceccarelli, S.; Grando, S. [64] Review/global AGRONOMY-BASEL Diversity as a Plant Breeding Objective 2024

7. Louwaars, Niels [65] Review/global Euphytica Plant breeding and diversity: A trouble
relationship 2018

8. Khoury, C.K.; Brush, S.; Costich, D.E.; Curry,
H.A.; De Haan, S.; Engels, J.M.; Guarino, L.;
Hoban, S.; Mercer, K.L.; Miller, A.J.; et al. [66]

Review/global NEW PHYTOLOGIST Crop genetic erosion: understanding and
responding to loss of crop diversity 2021
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Table 4. Cont.

Author Scope Journal Title Year

9. Ficiciyan, A.; Loos, J.; Sievers-Glotzbach, S;
Tscharntke, T. [67] Review/global SUSTAINABILITY

More than Yield: Ecosystem Services of
Traditional versus Modern Crop Varieties
Revisited

2018

10. Vignola, R.; Esquivel, M.J.; Harvey, C.; Rapidel,
B.; Bautista-Solis, P.; Alpizar, F.; Donatti, C.;
Avelino, J. [68]

Review/Latin America Agronomy

Ecosystem-Based Practices for
Smallholders’ Adaptation to Climate
Extremes: Evidence of Benefits and
Knowledge Gaps in Latin America

2022

11. Engels, J.M.M.; Ebert, A.W. [69] Review/global PLANTS-BASEL How Can We Strengthen the Global Genetic
Resources’ Conservation and Use System? 2021

12. Engels, J.M.M.; Ebert, Andreas, W. [70] Review/global PLANTS-BASEL

A Critical Review of the Current Global Ex
Situ Conservation System for Plant
Agrobiodiversity. II. Strengths and
Weaknesses of the Current System and
Recommendations for Its Improvement

2021

13. Chable, V.; Nuijten, E.; Costanzo, A.; Goldringer,
I.; Bocci, R.; Oehen, B.; Rey, F.; Fasoula, D.; Feher,
J.; Keskitalo, M.; et al. [71]

Review/global SUSTAINABILITY Embedding Cultivated Diversity in Society
for Agro-Ecological Transition 2020

14. Bravo-Peña, F.; Yoder, L. [72] Scoping review/global Journal of Environmental
Management

Agrobiodiversity and smallholder
resilience: A scoping review 2024

15. Hufnagel, J.; Reckling, M.; Ewert, F. [73] Review/Global Agriculture for Sustainable
Development

Diverse approaches to crop diversification
in agricultural research. A review 2020

16. Acevedo, M.; Pixley, K.; Zinyengere, N.; Meng, S.;
Tufan, H.; Cichy, K.; Bizikova, L.; Isaacs, K.;
Ghezzi-Kopel, K.; Porciello, J. [74]

Review/Global Nature Plants

A scoping review of adoption of
climate-resilient crops by small-scale
producers in low- and middle-income
countries

2020
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Table 4. Cont.

Author Scope Journal Title Year

17. Labeyrie, V.; Antona, M.; Baudry, J.; Bazile, D.;
Bodin, Ö.; Caillon, S.; Leclerc, C.; Le Page, C.;
Louafi, S.; Mariel, J.; et al. [75]

Review/Global AGRONOMY FOR SUSTAINABLE
DEVELOPMENT

Networking agrobiodiversity management
to foster biodiversity-based agriculture. A
review

2021

18. Guzzon, F.; Rios, L.W.A.; Cepeda, G.M.C.; Polo,
M.C.; Cabrera, A.C.; Figueroa, J.M.; Hoyos,
A.E.M.; Calvo, T.W.J.; Molnar, T.L.; León, L.A.N.;
et al. [76]

Review/Global AGRONOMY-BASEL
Conservation and Use of Latin American
Maize Diversity: Pillar of Nutrition Security
and Cultural Heritage of Humanity

2021

19. Nabuuma, D.; Reimers, C.; Hoang, K.T.; Stomph,
T.; Swaans, K.; Raneri, J.E. [77] Scoping review/Global Global Food Security

Impact of seed system interventions on
food and nutrition security in low- and
middle-income countries: A scoping review

2022

Source: own elaboration based on semi-scoping review search.
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5. Discussion

As suggested by [9–11,23,39], just transitions in food systems require delivering on
justice dimensions, such as recognition, participation, equality, and distributional justice.
So, how does the inclusive governance of niche innovations with family farmers address
issues of recognition, equality, and participation?

The findings of our study show that the inclusive governance of innovations promoted
with family farmers in the Brunca region has partially contributed to the realization of just
transition’s principles, such as recognition, participation, and distributional justice.

5.1. Regarding Recognitional Justice

The inclusive governance of bean research in the Brunca region recognizes farmers’
traditional knowledge and the role of farmers as guardians of local bean diversity. It
combines scientific and traditional knowledge. The incorporation of farmers’ knowledge in
participatory plant breeding is seen by several scholars as a precondition to ensuring that
innovations, such as improved seeds, meet farmers’ needs [78–82]. Farmers’ active partici-
pation in breeding research guarantees higher adoption rates of improved seeds [81,82].

5.2. Regarding Procedural Justice

According to [82], farmers and scientists are able to share decision-making roles and
be aware of each other’s ideas, hypotheses, and priorities. According to [64,76,78], farmers’
traditional knowledge is valuable and necessary when coping with risk and uncertainty.
However, one should be cautious against the belief that traditional knowledge is a panacea
for all local agricultural problems. In the case analyzed, there are dilemmas about the
adoption of improved seeds because they are causing farmers to abandon local varieties to
the detriment of local bean diversity [65,67]. A similar situation was observed in a study
carried out in Mexico about the use of improved maize varieties [48].

Although male farmers participate in the whole breeding process through the farmers’
organizations, women and young farmers are underrepresented in the ASOPROS, both
in innovating and in local and national decision-making. For [5,9,10,39,83,84], ensuring
enough participation of relevant stakeholders in decision-making is the most fundamental
aspect of procedural justice. According to [85], being more resource efficient is simply one
aspect of socio-technological innovation. Another involves shifting the power dynamics
inside production and consumption systems. PITTA-Frijol has not managed to include an
appropriate gender perspective, neither in breeding nor in the organizational management
of the ASOPROS. Consequently, gender perspectives are not prioritized when defining
breeding objectives, neither at the local nor the national levels. For [29,85,86], inequalities
are the root cause of both ecological and social problems. Therefore, a just transition
should overcome such unequal relations. Thus, addressing inequalities is crucial for just
transitions in food systems, which requires taking concrete measures that go beyond
simply committing to gender equality [23,40]. For [12,23,35,47], realizing equality and
participation [87] at all scales—from the local to the regime level—are key elements for just
transitions to sustainability in agri-food systems.

5.3. Regarding Distributional Justice

In terms of distributional justice, initiatives promoted by PITTA-Frijol have been
successful in improving farmers’ livelihoods, but they fall short in addressing the needs of
women and young farmers. According to [60,63,67], it will be easier to address the needs of
households if the preferences of men and women are included in breeding research. There
is a need for specialized studies on gender trait preferences, as well as the need to use data
on gender trait preferences for priority setting and decision-making [60,81,83,84]. This may
improve distributional justice, as well as strengthen the conservation of traditional varieties.
The contributions of farmer organizations to income generation among smallholder farmers
have been analyzed by [72,75,88]. Although with positive outcomes, they argue that farmers
require government and private sector support to improve their role.
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“Does inclusive governance of local innovations with family farmers enable interactions
of “niche innovations” between the local and national scales?”

An important process in transitions is the interaction between the niche and the regime
to incorporate new norms and practices into the regime [26,84,87]. PITTA-Frijol strengthens
farmers’ skills for bean research and commercialization, which are considered essential to
enabling niche innovations to be adopted by family farmers [9,10].

PITTA-Frijol’s niche innovations have interacted with regime transitions primarily
through institutional and technological anchoring. Technological, network, and institu-
tional anchoring have been identified by [12,26,85,89] as possible niche–regime interactions.
One example of such a niche interaction is the participatory plant-breeding approach,
which has been adopted in bean research by the relevant institutions in Costa Rica. In
addition, the gap between formal and informal stakeholders in the seed sector, from the
public and commercial sectors, has been narrowed thanks to the PITTA-Frijol program.

Family farmers in the Brunca region have gained autonomy by growing high-quality
seeds, which are a crucial input for bean production. For several scholars, the traditional
division between the formal and informal seed systems favors intellectual property rights,
undermining the autonomy and livelihoods of family farmers [79–82,90–92]. PITTA-Frijol
has built a close dialogue between formal and informal actors from the private and public
sectors, enabling coordination between production, supply chains, and resource manage-
ment with the participation of family farmers.

The interaction with research and commercialization units has the potential to build
mutual trust and respect and contribute to the explicit recognition of farmers’ traditional
knowledge. This seems to be a clear enabler for farmers’ organizations to engage in
participatory research and to play a crucial role in promoting innovations, capabilities, and
income generation among family farmers.

What are the shortcomings of the inclusive governance of “niche” innovations in the bean
system that may limit the realization of just transitions in family farming?

Inequality and fragmented attention to intergenerational issues are limitations for a
just transition in family farming in the Brunca region of Costa Rica. According to [78,79,92]
and [30], addressing the root causes of injustice in food systems requires plant breeders
from public institutions to use their influence to promote equality both during the process
and as a goal for plant-breeding outcomes. Unequal approaches normalize unequal power
relations, and higher attention to immediate incomes has often led to preserving social
inequalities [67,81–84]. Individuals, including youth, may have limited opportunities to
exercise agency as food consumers, farmers, or workers in food systems due to the limited
opportunities given by the power structures of contemporary food systems [91,93,94].

PITTA-Frijol is struggling to strike a balance between short-term income generation
and long-term on-farm biodiversity conservation [95–97]. According to [80,95–97] if there
are tensions for the achievement of different elements of justice, it is crucial to strike
a balance between different dimensions of justice for the governance of transitions in
agri-food systems.

According to [71,72,81], farmers’ diverse agroecosystems have proven to have a high
degree of stability and adaptability to deal with harsh weather conditions and satisfy
farmers’ needs in critical times. The reciprocal dependence between agriculture and
diversity may be undermined if farmers place a low priority on protecting agro-biodiversity
on farms [82–84]. The limited attention paid to on-farm agro-biodiversity conservation by
family farmers, as observed in the case study, is a current limitation of bean research that
may compromise the potential to meet the future needs of family farming.

6. Conclusions and Recommendations

Our findings show that inclusive governance for niche innovations with family farmers
contributes to the realization of just-transition principles such as recognition, participation,
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and distributional justice. However, it falls short of addressing equality and intergenera-
tional perspectives.

Niche and regime interactions from innovations in our case study are mainly based on
institutional anchoring for innovations such as participatory plant breeding and the pro-
duction of quality seeds by farmer organizations. However, niche and regime interactions
are restricted by the lack of participation of family farmers in national decision-making, as
well as by the poor participation of women and young farmers at all levels. The limited par-
ticipation of female and young farmers in niche innovations, as well as in decision-making,
limits the opportunities for gender equality in family farming.

Just transitions in family farming are also hampered by farmers’ preference for short-
term income over preserving agro-biodiversity on the farms in the long term. The inclusive
governance of niche innovations with family farmers should strike a balance between
short-term income goals and a long-term vision for agro-biodiversity conservation on
farms. Furthermore, mechanisms to facilitate inclusive and equal decision-making should
be encouraged to foster just transitions in family farming, both at the local and national
scales. The participation of women farmers and youth in decision-making in family farming
can be improved if the government orients its strategic visions toward reducing gender
and intergenerational gaps. This should be followed by adequate funding at the local and
national levels.
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