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Abstract

:

Indigenous social development scenarios must be understood as the possibility of improving the sustainability of the planet and human health in the face of the COVID-19 pandemic. Integrating the institutional resilience approach by learning from the experience of indigenous peoples’ informal institutions through the design of public policies can be a reality. To demonstrate the potential of this premise, a case study was conducted that examined the institutional resilience of one indigenous people, whose findings under nomothetic conditions may be useful for other territories around the world. These peoples provide lessons on how they cope with adversity, the COVID-19 pandemic being one of them. Institutional resilience is a step towards reaching out to the world’s ancestral populations to learn from their knowledge. These scenarios can help us understand the implications of international policies on the capacities of nations to secure access to food and resources and, subsequently, to be better prepared for future pandemics.
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1. Introduction


This study aims to explore the institutional resilience of indigenous peoples. A case study addresses the system of beliefs, values and traditions that emerges as a historical construct of institutional resilience. This indigenous people, faced with the challenge of COVID-19, have shown their resistance to the health crisis by configuring their food system.



The current pandemic will not be the last one that faces humanity, the capacity of resilience of the human being is put under test, the status quo not only configures its actions but also its behavior, proof of this is the current social metabolism of the global society [1,2,3,4,5,6]. Within the framework of this social metabolism, social acceleration stands out. Social acceleration attempts to show the progress of societies; for example, we have stable societies that have remained stable over time and we have societies that are advancing rapidly, such as Western societies [7]. The temporary stability of indigenous peoples has generated survival strategies to cope with the challenges of today’s world (e.g., pandemics, climate change, wars, etc.), monitoring their informal knowledge and institutions can help to future challenges.



In the 40-year history of indigenous issues at the United Nations, and its even longer history at the International Labor Organization (ILO), timely thinking and dialogue are dedicated to the question of the definition or understanding of “indigenous peoples”. However, no such definition has ever been adopted by any United Nations-system body [8]. One of the foremost cited descriptions of the definition of “indigenous” is an offer by Martínez Cobo’s study on the Problem of Discrimination against Native People. After a protracted thought of the problems concerned, Martínez-Cobo [9] offered a working definition of “indigenous communities, peoples, and nations”. He expressed some basic ideas forming the intellectual framework for this effort, including the right of indigenous peoples themselves to define what and who indigenous peoples are. The operating definition reads as follows:



Indigenous communities, peoples, and nations are those which, having a historical continuity with pre-invasion and pre-colonial societies that developed on their territories, consider themselves distinct from other sectors of the societies currently prevailing on those territories, or elements of them. There are approximately 476 million indigenous people worldwide, in over 90 countries [10,11]. Indigenous communities since ancient times have been able to adapt to different realities; one example is the re-valorization of traditional food knowledge in response to the health crisis caused by the COVID-19 pandemic [12]. The institutional resilience that indigenous peoples possess has allowed the development of strategies to face the COVID-19 pandemic, a case study shows these strengths and how it could be replicated in other territories.



The problem addressed by this study is associated with one of the most important challenges of today: the COVID-19 pandemic, declared a pandemic by the World Health Organization on 11 March 2020 [13]. Reports from the World Health Organization (WHO) do not show a slowdown in a pandemic, on the contrary, infections, and deaths increase dramatically [14,15]. The occurrence of COVID-19 has become a threat to the global population [16]. The vaccine option is a reality, but only high-income countries and a few middle-income countries have access to vaccines. Many developing countries still do not have a vaccine for their populations [17,18,19]. Low-income countries only have the option of vigorously implementing infection control measures to prevent the spread of SARS-CoV-2 through human-to-human transmission [13]. Today’s COVID-19 pandemic has overwhelmed society’s capacity to respond [20,21,22,23].



The world has faced several pandemics in the past and humanity, with every pandemic that emerges, learns [24,25]. In this context indigenous peoples due to their perception of the world have learned to cope with a variety of challenges including disease and pandemics. History teaches us that indigenous peoples have built their worldviews due to long periods of observation of their environments [26,27,28]. Some studies attempt to understand these world views and have focused on identifying and analyzing indigenous peoples’ systems of beliefs, values, and traditions with findings that highlight institutional resilience [29,30]. For example, the study by Lugo-Morin [30] shows how institutional resilience is an important element in the continuity and strengthening of their reproduction strategies. The implementation of public policies within the framework of indigenous groups’ belief systems, values, and traditions opens up a range of possibilities for vulnerable territories to think about their development based on how they view the world in which they live [31].



Facing the COVID-19 pandemic, indigenous peoples have implemented response strategies based on their ancestral knowledge and informal institutions. Since ancient times, humanity has benefited from nature [32]. According to Raskin et al. [33] the relationship between man and nature has generated an interdependent process that today we see as a socioecological system. In a socioecological system two components interact. In the first one we find human beings with their ideas (beliefs, values, and traditions) and institutions (political, social, economic). In the second, we locate nature with both its biotic and abiotic side.



The rapid expansion of humanity has impacted the planet [34]. A new world order will necessarily have to rediscover the dependence on locally produced products and the importance of indigenous knowledge [35]. A change in preferences will not be easy; the pandemic is teaching us lessons, aimed at designing and implementing policies that promote self-sufficient and sustainable local natural resource economics [36].



In the last 250 years humanity has grown at an alarming rate to more than 7.7 billion people [37], the exploitation of natural resources is increasing generating a decline in sinks at a global level and with them an increase in CO2 [38]. The previous information is supported by the Intergovernmental Panel on Climate Change (IPCC) and the pressure on natural resources is a reality that is impacting negatively on the biosphere. Climate change and pandemics will slow down the global economy generating more poverty and disrupting food security. However, local food systems from the perspective of indigenous peoples can be opportunities [39].



To show the importance of institutional resilience and its constitutive form (informal institutions), the indigenous person as an original inhabitant of a territory has configuring attributes (for example, in its historical persistence, culture plays a determining role). However, the individuality is part of a collective or community which in turn is responsible for the cultural reproduction of the indigenous group. In this logic, we can visualize, for example, how food systems reflect the cultural reproduction that ultimately perpetuates identity. A food system in the ancestral context allows us to go through beliefs, values and traditions, it shapes informal institutions and is the basis for an indigenous people to face any challenge. In this sense, indigenous peoples, builders of their resilience, their historical persistence and their institutions are defining elements in today’s global society.



Resilience is the ability to cope with an event, trend, or disturbance by responding or reorganizing to adapt, learn and transform [39]. According to Gunderson et al. [40] resilience is eclectic, defined as efficiency, coherence, persistence, change or uncertainty. On the other hand, Walker et al. [41] maintain four aspects to be considered in their conceptualization: latitude, resistance, precariousness, and panarchy. Resilience is having the ability to continue learning, self-organizing, and developing in dynamic environments when faced with uncertainty and the unexpected. In this logic, institutions (formal and informal) are relevant because they give meaning to human actions [42,43].



The term “institutions” acquires relevance because it gives meaning to the “informal institution” which in turn constitutes the shaping element of institutional resilience. According to North [44], institutions are defined as a set of formal and informal constraints, created by human beings or arising spontaneously from their relationships, and mechanisms to enforce their agreements. Formal constraints are written rules, such as constitutions, laws and contracts, the modification of which involves varying degrees of difficulty. Such rules, which regulate exchanges and define property rights, create incentives for individuals to act. Individuals with common interests group together in organizations in order to take advantage of the opportunities created by institutions. Informal constraints are culturally inherited customs, traditions, conventions and codes of conduct.



Informal institutions are rules that are born within a social group in order to regulate the relationships and actions of its individuals. These rules have continuity because they are inherited historically. According to North [44], these institutions extend to customs, traditions, and codes of conduct. The positions of [45,46] regarding informal institutions is to observe them as a system of symbolic relations; these authors argue that everyday life is the expression of institutions in their informal form.



Building on the definition of informal institutions, institutional resilience is defined as the capacity to adapt or transform a system of beliefs, values and institutional arrangements in a specific territory. This adaptation or transformation is driven by historically inherited cultural expressions that, in most cases, create environments that result in individual or collective well-being [30].



Actions based on a system of beliefs, values, and traditions, have led the individual to adapt, persist, and transform the environment, being able to contain the disturbances or crisis. Indigenous peoples have inhabited the planet for millennia; their worldview and the historical persistence of that worldview are the sources of their belief systems, values, and traditions. These systems have interacted with the environment in a balanced way, which has allowed indigenous groups to acquire a broad knowledge of their environment for millennia. According to Marston [47] the resilience approach can help explain how and why social change occurs within an environment. Using this logic, Stojanovic et al. [48] highlight the visibility of the social component of socioecological systems, emphasizing cultural identity. According to Fernandez-Gimenez et al. [49] in Mongolia in the context of a socioecological system, the relevance of the cultural aspect in the configuration of the system was shown.



The indigenous peoples adopt and respect their informal institutions, these rules have allowed a balance with their environment. For example, surviving disease or climate change. In times of pandemic, the tracking and understanding of the broad ancestral knowledge of indigenous groups is necessary. In this study, a case study is analyzed in detail to show the potential of institutional resilience towards one sector: food. However, on this basis, we try to extend the analysis to most of the world’s indigenous peoples, using a broad review of the literature to track their informal institutions. These steps will lead us to identify their institutional resilience through the response strategies that each group of indigenous peoples in the world is deploying in the face of the COVID-19 pandemic.




2. Indigenous Peoples, the First Resilient Societies on Earth


For 250 years the world has been exposed to a dynamic of socioeconomic change. That level of change has led to the fourth industrial revolution [50,51]. We do not know if this social acceleration [7] is for good or for bad, what we do know is that societal attributes have been configured and adapted over time, the current global society is immersed in an advancing social metabolism [1,4,6] that sees natural resources as inexhaustible. The COVID-19 pandemic is reconfiguring the world, we are seeing it with the global food system [52]. The tensions caused by the health crisis are testing the resilience of global society. We will understand the resilience of global society in the context of socioeconomic changes (e.g., population, market, trade, globalization, culture, consumption, food) to the challenge of the health crisis caused by the COVID-19 pandemic.



Perhaps, it is time to look at other experiences, forgotten or ignored like the one that the indigenous peoples of the world can offer us. According to Kirmayer et al. [53] the resilience of indigenous peoples is not being adequately recognized, the findings in the health sector from an ecological perspective are relevant. Other studies show the importance of indigenous peoples’ resilience and the relevance that indigenous people give to their relationship with their environment [54]. Previous approaches can lead to the identification of elements that drive a wellbeing that impacts on global society.



The recognition of indigenous peoples as the first resilient societies on the planet has been raised from the earliest evidence with indigenous Australians and Africans. According to Nagle et al. [55], the indigenous people of Australia are one of the most resilient cultures on the planet, with evidence indicating that their ancestors arrived on the ancient continent of Sahul (present-day New Guinea and Australia) ~55,000 years ago. The study by Rasmussen et al. [56] confirms that indigenous Australians were the first inhabitants of the continent. Other studies show the indigenous people of the African continent to be the oldest on the planet ~100,000 years ago [57], as well as the resilience processes that these indigenous populations undertook in the face of events such as infectious diseases, climatic conditions and food systems [58]. The availability of ancient genomes from Africa provides ancient insights into population size, dynamics of the processes that affected populations and their genetic risk of disease [59].




3. Methods


The qualitative approach was used to achieve the objective of the study. The development of the research had two parts; the first where the research technique was applied: case study. The case study was carried out in the indigenous territory of Huehuetla in the north of the State of Puebla in Mexico in the years 2017–2018. In the second part, in July 2020 a theoretical investigation was carried out where through a detailed literature review the required information was completed. The review was conducted through ISI Web of Science (WoS) considering the key words: indigenous* pandemic* COVID-19* resilience* institutional resilience* resilient society*. The scope of the review was local, national, and global.



3.1. Totonac Indigenous People


The Totonac people speak language variants belonging to the Totonac-Tepehua language family. The live along the coastal plain of the state of Veracruz and in the northern mountains of Puebla (Mexico), where a mountainous landscape predominates. The total population reaches 438,756 inhabitants [60]. In a migration process that happened 2500 years ago, the Totonacs arrived in the central valleys of Mexico (Puebla, Tlaxcala, and Veracruz). The Totonacs were dominated by the Triple Alliance (this alliance was formed by the Mexica Empire and other territories to subdue the small groups existing in ancient Mexico), subject to strong tributes and the repression of their insurrections. In order to remove the Mexica yoke, this group supported the Spaniards in the conquest of Mexico (in the year 1519); but in return they imposed a new religion and strong services. The spread of disease devastated the native population by 90%. Their relative isolation (mountainous landscape) allowed them to reorganize their cultural systems in autonomous ways in the face of Spanish domination; sometimes they achieved negotiations, sometimes they faced genocide [60].



The belief system of the Totonacs is syncretic; there is a combination of symbols and signs reworked into myths, rituals, or ceremonies whose origin is found in the Mesoamerican indigenous culture and aspects of Christianity. The Catholicism of the Totonac Indians combined elements from both traditions to create their own religiosity; this emphasizes the existence of sacred beings that have dominion over particular aspects and environments of the world, such as churches, caves or hills [61].




3.2. Setting and Participants


This study was conducted in the Huehuetla municipality of Puebla State in Mexico, covering 9 of the 12 communities: Chilocoyo del Carmen, Huehuetla, Chilocoyo de Guadalupe, Lipuntahuaca, Putaxcat, Xonalpu, Francisco I. Madero, Putlunichuchut, and Ozelonacaxtla. The 12 communities that make up the territory of Huehuetla share a system of beliefs, values, and traditions. As part of the academic staff of the Intercultural University of Puebla State in Mexico, the university must have a positive impact on the surrounding territories, one of these territories is the municipality of Huehuetla. On a personal level, I was interested in the Totonac ethnic group because of its cultural richness, an ideal condition for exploring institutional resilience. For these reasons, this municipality was selected to explore institutional resilience. Figure 1 shows the theoretical model that the study followed.



The municipality of Huehuetla is mostly indigenous with a population of 15,689 inhabitants. More than 89% of the total population speaks one indigenous language. The percentage of the population living in poverty is 46%, this percentage is higher than the Mexican national average (43.6%) [62]. In Huehuetla, a mountain-type land type is predominating; the climate (Köepen) is (A) C (fm), i.e., humid semi-warm of group C; the average annual temperature is greater than 18 °C; the temperature of the coldest month is less than 18 °C, and the temperature of the hottest month is greater than 22 °C. The municipality is divided administratively into 12 localities: (1) 5 de Mayo (1893 inhabitants), (2) Leacaman (1897), (3) Xonalpu (2100), (4) Putlunichuchut (1321), (5) Kuwik Chuchut (754), (6) Huehuetla (2065), (7) Chilocoyo del Carmen (954), (8) Francisco I. Madero (664), (9) Lipuntahuaca (1484), (10) San Juan Ozelonacaxtla (1326), (11) Putaxcat (890), and (12) Chilocoyo Guadalupe (341) [62].



For this study, the territory is a social construction, shaped by the different cultural expressions of its people. This approach recognizes that the territory in its formation is delineated by the collective identity of the indigenous group that inhabits it. According to Broda [63], indigenous food systems have been sustained from 2500 years ago until today. This explains why the cultural expressions of an indigenous people persist in the territory and with the passage of modernity they adapt to the dynamics of changes (e.g., social, environmental, economic). In this territory, the Totonac indigenous communities face adverse scenarios (e.g., disputes over territory and its natural resources: water, land, forests, and minerals). The elements that play an important role in the territory are not only endogenous but also exogenous. The Totonac people interact with government agencies at different levels: local, regional, and national (e.g., the National Commission for the Development of Indigenous Peoples or SADER), which impose support programs without considering their participation and needs. This reality is lived by the Totonac indigenous people, but they have adapted and taken advantage of the opportunities derived from poorly formulated public policies.




3.3. Qualitative Interviews, Research Limitations and Its Implications


The case study was conducted with a qualitative approach based on two research techniques: semistructured interviews and participant observation. The application of the techniques was carried out in two phases with different temporalities.



In the first phase, 60 semistructured interviews were conducted in August 2017 in five communities in the municipality of Huehuetla: Chilocoyo del Carmen n = 8, Huehuetla n = 14, Chilocoyo de Guadalupe n = 8, Lipuntahuaca n = 15, and Putaxcat n = 15. The questions in the initial or exploratory phase were type of productive activity in the territory, the teaching process in the productive activity, commercialization, traditions in the territory, and the relationships between productive activities and traditions and norms of coexistence within the community. In the participant observation, visits were made to the aforementioned communities to learn about their culture and its different expressions and how their cultural elements affect their food system.



In the second phase, 13 semistructured interviews with key informants were carried out in March 2018 in the communities of Putaxcat n = 2, Xonalpu n = 4, Francisco I. Madero n = 3, Putlunichuchut n = 2, and Ozelonacaxtla n = 2. The questions in the final phase focused on the attributes of the food system and their relationship with the traditions. The interviews and participant observations were carried out with indigenous Totonacs from different localities in the municipality of Huehuetla, both women and men belonging to the ethnic group. Figure 2 shows the process of interviewing and participant observation of indigenous Totonacs in the municipality of Huehuetla.



The study was nonprobabilistic, and the sample was obtained using the snowball method [64], in which the individuals selected initially helped identify other individuals with the desired characteristics.



During the fieldwork, difficulties were encountered in accessing information about the Totonac indigenous people because a low percentage spoke Spanish. Therefore, it was necessary to hire a Totonac guide who was fluent in Spanish. In addition, some resistance was perceived in the course of the interviews, but the guide helped in understanding the belief system, values, and traditions associated with their food system. An important aspect of the study was access to their plantation. The territory of Huehuetla and its communities are formed by a network of trails or improvised roads that only the Totonac indigenous know. In several cases, it was necessary to request the support of the Justice of the Peace in each community so that we could contact the Totonacs who have a plantation and who were willing to take us to see it. In some cases, the location of the plantation was different from the place where they lived. The limitations that emerged during the fieldwork were overcome due to the support of the guide, which was necessary to examine the different contexts in which the elements of the Totonac worldview are inserted.





4. Knowing the Value of Indigenous Ancestral Knowledge: Case Study


This section analyzes the case study and puts into context the ancestral knowledge and responses of the Totonacs to the COVID-19 pandemic through their food system. The mobilization of ancestral Totonac knowledge was observed through their food system that unites syncretic elements and agricultural practices. These elements have historically emerged from their informal institutions and have been reproduced since ancient times due to their beliefs, values and traditions.



Indigenous knowledge begins with observation and experimentation with their immediate environment, the worldview enters as an element of mediation in the interrelationships that establish the ethnic group with nature, these relationships have been established since ancient times and are inscribed in the ethnic memory and transferred by generations through informal institutions. According to UN [8], traditional knowledge is a common good that can be expressed in different ways (e.g., stories, songs, beliefs, rules, agricultural practices) and how we can apply that knowledge. In this logic, some authors argue that the specificity of indigenous knowledge prevents its application in different cultural contexts [65,66]. These authors do not present solid evidence about their position, the indigenous knowledge due to its attributes (observation and experimentation) adapts and transforms in different cultural contexts. The presented case study shows this process of co-evolution.



The Totonac food system covers an area between 1000 and 5000 m2 where native plant species are established and others are cultivated, such as coffee. According to Ellison [67] the Totonac plantation is characterized as a “large cultivated ecosystem”. As part of the shade cultivation strategy, different species of trees are conserved, both to protect the coffee from sun damage and to produce organic fertilizer through leaf fall and nitrogen fixation (e.g., Chalahuites-Inga spp.). Sometimes, shade cultivation is combined with polyculture, which includes plants such as Citrus sinensis, Musa spp. or Pouteria sapota. It is important to mention that coffee was introduced to the plantation less than a century ago, joining the Totonac food system. The configuration of the Totonac food system is related to the different ecological levels of the region. Numerous species of plants are integrated; medicinal plants, edible plants (quelites), both in the upper and lower layers of the vegetation. These practices lead to a process of domestication of the plants.



This form of polyculture has an important socioeconomic role since it constitutes a space in which the Totonac family can satisfy several of its reproduction needs. According to Ellison [67] within the strategies of natural resource management of the families, the food system also functionally replaces the forest as a source and refuge of useful plants (medicinal and edible). The management of the Totonac food system is integrated into their system of beliefs, values, and traditions.



Due to the characteristics of the Totonac food system, the health of the Totonac people is not managed in isolation, as traditional medicine is based on the food system through traditional plants. In this logic, medicinal plants act on two fronts: as a preventive factor and as a healing factor. The COVID-19 pandemic has been successfully fought due to this logic. The theoretical model of the study (Figure 1) shows the interrelated food system and health system. The strategy devised by the Totonac ethnic group does not confront the current health crisis by a conjuncture but is a response devised since ancestral times.




5. Results


Description of the Elements Shaping Institutional Resilience


The analysis of the case study allowed us to understand the structure of the system of beliefs, values and traditions held by the Totonac indigenous people (Table 1). The Totonac worldview is reflected in their food system. The agronomic management that the Totonacs give to their wild (medicinal or edible plants) and cultivated (coffee, pepper, maize) crops displays a broad knowledge of the agro-ecological conditions of their territory, this knowledge is accompanied by a syncretism that has been historically constructed. The indigenous people interviewed (100%) in the nine communities confirmed that the system of beliefs, values and traditions are fundamental to their food system.



According to the Totonac worldview, the territory is not only a provider of natural resources but also is inhabited by different beings with whom humans have mutually supportive relationships, called the owners or lords. The owners or gentlemen are deities who are considered by the Totonacs to be non-human beings in charge of protecting different areas of the territory. The owners of the mountain, water, stones, earth, and fire are recognized. Here, several Totonacs (90%) mentioned having felt the presence of some of the deities, in particular, the deity of the mountain or owner of the mountain known among the Totonacs as Kiwikgolo.



The realization of various festivities as offerings to saints and deities shows how the system of beliefs, values and traditions establishes a bridge between their syncretism and their plantations. This fact among the Totonacs makes the plantations healthy and give good crops. In Huehuetla, the manufacturing of decorated candles used during traditional festivals and dances is important. The recognized holidays and traditions are the Patronal Feast of San Salvador that is celebrated on 6 August and the feast of the Virgin of the Nativity that is celebrated on 8 September. Other festivals include The Divine Child Jesus, the feast on 15 November to the Virgin of the Tile in Xonalpu, The Virgin of Socorro, and The Virgin of Guadalupe. Performed at these festivities are the dances of Los Negritos, Los Quetzales, Huehues, Los Toreros de San Miguelito, Santiagueros, Moros, and Voladores. From the 12th to the 20th of December, the population venerates first the Virgin of Guadalupe and then the Reyna del Café. We see a local food system that shows not only the existence of consumption patterns, it integrates a system of beliefs, values and traditions that has developed through historical changes. During the interviews, the Totonacs (100%) emphasized the relevance of the festivities in honor of their saints (e.g., Virgin of Guadalupe or Coffee Queen, Virgin of Socorro).



Participant observation is a valuable research technique, during fieldwork I attended several festivities and traditional dances in offerings to saints and deities, in several communities it was observed how the indigenous people carried agricultural products such as coffee or maize.



The analysis suggests that indigenous populations in other territories may have a similar behavioral structure in the context of systems of beliefs, values and traditions. These relationships are important for the survival of indigenous peoples and govern the permanence of their informal institutions, which are the basis of their institutional resilience. To support these assertions, the analysis of the literature review made it possible to see how various indigenous peoples around the world, through the deployment of coping strategies, face COVID-19. One of the most recurrent coping strategies among the world’s indigenous peoples are food systems and traditional health systems. This dialectic between the aforementioned systems is due to their complementarity, which has been useful in the challenge of the COVID-19 pandemic (e.g., several of the medicinal plants are also used as edible plants).





6. Discussion


6.1. Totonac Institutional Resilience against COVID-19


For the Totonac people the food and health systems are integrated, the space that their plantations form not only provides them with food but also with the medicinal plants for their well-being and health. The ancestral knowledge described for the Totonac food system has been put into practice to confront the threat of the COVID-19 pandemic. The indigenous peoples of the region due to confinement are using their medicinal plants, rescued ancestral agricultural practices, have limited their agricultural production only for self-consumption, generating strategies for their food security. The indigenous peoples of the region, custodians of vast ancestral knowledge, have resorted to the use of affordable plants that were not known by current generations. The strength of their institutional resilience provided the basis for establishing a food security strategy. Before the health crisis, they knew that strengthening the immune system is essential to face COVID-19. While focused on one case study within an indigenous culture, the development of a nomothetic framework may prove useful in other geographic and developmental contexts [68].



Governance in indigenous territories allows for the emergence of collective responses and decision-making in relation to particular challenges [69]. Beliefs, values, and traditions are woven into the governance process when faced with critical challenges [30]. These processes and practices harness the creative and innovative potential of culture for the implementation of adaptation and transformation possibilities [69,70]. Indigenous peoples’ traditional health systems are complex and structured in their content and internal logic [71,72]. They are characterized by a combination of practices and knowledge about the human body in synergy with nature and deities [73]. Many indigenous families address diseases with a variety of approaches and practices, using traditional or Western medicine, or a combination of both [8]. Not only do the Totonacs have a robust food system, but they also combine this knowledge with traditional health practices in the face of the challenge of the COVID-19 pandemic.




6.2. The Indigenous Peoples of the World in the Face of the COVID-19 Pandemic: A Response from Their Institutional Resilience


Since the World Health Organization declared COVID-19 a pandemic on 11 March 2020, the infection has spread rapidly around the world, with 168 million people infected and 3.5 million dead by 28 May 2021 [17]. Similar coronavirus outbreaks have occurred in the past [74].



However, the current coronavirus outbreak (COVID-19) looks more lethal, a trend shown in Africa, Europe and Latin America with cases in the South Africa, UK and Brazil [15,75,76,77,78].



The large metropolises such as Paris, New York, London, Mexico City, Madrid, Sao Paolo, and other megalopolises have been severely affected, currently facing re-emergence of the COVID-19. In the countries of the world with indigenous peoples the situation is no different, but these peoples have shown resistance to the COVID-19. Figure 3 shows some examples of the institutional resilience capacity of the world’s indigenous peoples.



The world’s indigenous peoples are currently the subject of debate about their role in the environment and in global society [17,80,81,82,83] this fact has prevented accurate information on their population dynamics, data on the effects of the COVID-19 pandemic on indigenous peoples is limited. The available data comes from international organizations whose relationship with their indigenous peoples is poor, with feedback from secondary sources [84]. In this context, we analyze the available data on the documented cases of indigenous peoples around the world who have been affected by COVID-19. Countries with affected indigenous populations are noted and some examples are given. However, careful interpretation is required as the quality of data and testing capacity varies between countries and regions.



6.2.1. Africa


The African continent has many indigenous peoples, the countries that make up the continent are vulnerable because African countries have a poor health system (lack of equipment, lack of funding, insufficient training for health workers and ineffective data transmission) that does not adequately address the pandemic [85]. Africa has invested in preparedness and response activities aimed at various outbreaks on the continent (e.g., ebola virus, lassa fever, polio, tuberculosis, or human immunodeficiency virus). This expertise has been rapidly adapted to COVID-19 [86]. Africa had its first case of COVID-19 in Egypt on 14 February 2020, and in sub-Saharan Africa, the first case was reported in Nigeria on 27 February 2020 [87]. According to Ozili [88] the increase in cases affected social cohesion, especially in North African countries that share similar cultural values.



Some indigenous peoples in Africa are being affected by the COVID-19 pandemic because of the failure of peoples and cities to comply with health measures. However, many indigenous peoples have deployed strategies based on their traditional knowledge that have enabled them to cope with the pandemic [11] (Table 2).



The indigenous populations of Africa have a rich culture that has enabled them to cope with the COVID-19 pandemic [108]. The intervention process in some African countries with indigenous peoples has been fragmented, causing countries such as South Africa, with confirmed cases of COVID-19 to increase [109]; in the rest of the countries of the continent deficiencies in the health system have been a determining factor in the increase of COVID-19 [110]. The emergence of a new variant has increased the number of deaths in southern Africa [77], testing the institutional resilience of indigenous peoples in this region.



In Table 2, we can see that countries with indigenous populations such as Burundi, Eritrea, or Tanzania do not have more than 4000 confirmed cases of COVID-19. According to Villalonga-Morales [111] four factors (age pyramids, environmental temperature, social and political) have allowed a slowdown in the pandemic in Africa. Alternatively, their infectious disease capacity is also considered. According to Rotimi et al. [58] the resilience of Africans to pandemics has been widely evidenced due to their genomes. Indigenous populations and African populations in general, due to a high allele frequency, have survival advantages in infectious diseases.




6.2.2. Asia


The COVID-19 pandemic began in the Asian region, China, which eventually spread to the rest of China and subsequently throughout the continent [112]. As of 20 April 2020, the most affected Asian countries after China were Turkey, Iran, India, Israel, Saudi Arabia, Japan, South Korea [113]. The total number of confirmed cases of COVID-19 in countries with indigenous populations in the Asian region decreased (Table 3).



The dynamics of Asian countries with indigenous populations show few cases confirmed by COVID-19, except for India, which has more than 12 million confirmed cases. Countries such as Turkmenistan and Nauru do not present cases. This trend of low confirmed cases of COVID-19 is explained by the measures that these governments have adopted in the face of the pandemic and a lower proportion by the geography of some countries and the institutional resilience of their ethnic groups.



The dynamics of institutional resilience of indigenous peoples in Asia show a diversity of informal institutions based on a strong system of beliefs, values, and traditions. Among the most important strategies identified were governance, knowledge of ancestral medicine and food systems. These indigenous peoples have relied on the above-mentioned strategies to cope with the COVID-19 pandemic.




6.2.3. Europe


Europe was considered as the active center of COVID-19 after the situation improved in China [11]. Scenarios suggest regional growth will fall into a recession in 2020, contracting between −4.4 and −2.8% held back by the coronavirus pandemic, and rebound subsequently to roughly 5.6 to 6.1% in 2021 as policy measures are introduced, global commodity prices gradually recover and trade strengthens [129]. The outlook faces unprecedented downside risks related to the coronavirus, with these scenario ranges reflecting large unknowns on the ultimate severity and duration of the pandemic.



Although the magnitudes are uncertain, the pandemic is certain to derail the near-term outlook by weighing on domestic demand, putting further downward pressure on commodity prices, disrupting tightly linked global and regional supply chains, reducing travel and tourist arrivals, and decreasing demand for exports from the region. Policymakers across the region face a difficult trade-off between the health benefits of social distancing and quarantine measures and the economic costs of these actions [130].



According to history, Europeans seem to have always had conflicting relationships with indigenous populations, first in the conquest [12] and secondly, little tolerance for their indigenous populations [131,132]. Currently, few European countries have indigenous peoples, among them, we mention Finland, France, Norway, Sweden, Russia. Countries that rediscover the importance of having these populations in their territories [133]. Four countries share a single indigenous people, the Sami. Evidence suggests that the Sami have inhabited their territories for some 4000 years, moving north in pursuit of the reindeer herds. The Sami people adjusted to the various ecosystems of the sub-Arctic and Arctic regions [133].



Those in the forested areas lived by hunting, fishing, and gathering as food supplies permitted in sizeable villages at key harvesting sites; this was the most common form of a Sami subsistence lifestyle. The Sami were, like other indigenous peoples, deeply spiritual, counting on various gods and spirits to guide their lives and their actions [134] (Table 4).



The indigenous Sami group is known to have a system of beliefs, values, and traditions around health [135] but there is not enough documentation to indicate its relationship with the containment strategies of the COVID-19 pandemic that have been implemented by the governments of Finland and Norway.




6.2.4. Latin America/North America


Until 20 April 2020, all North American countries reported COVID-19 infections [139]. The first case in North America was reported in the United States on 20 January 2020 [140]. As of 20 April 2020, the United States nationally was in the acceleration phase of the pandemic with the largest number of confirmed coronavirus cases in the world along with first ranking in the number of total deaths from the virus [141].



The COVID-19 pandemic has hit Latin America in a period of economic weakness and macroeconomic vulnerability [142]. In the decade following the global financial crisis (2010–2019), regional GDP growth fell from 6% to 0.2%. As the pandemic spreads across the region, its nature as health, economic, and social crisis is increasingly evident [143]. The Latin American countries at the beginning of the COVID-19 pandemic had to adopt economic policies to mitigate the social and economic effects. These measures succeeded in increasing public resources for the health sector, protecting households, maintaining production capacity and employment, and preventing the collapse of the economic system [143,144].



The countries of Latin America/North America constitute one of the most important regions in indigenous populations, these populations are located in different territories and add a legacy as custodians of biodiversity. Many indigenous populations are using their ancestral knowledge to confront the COVID-19 pandemic. However, others, due to external interventions face a difficult situation due to COVID-19, for example, in the Yanomami indigenous peoples of Brazil, due to mining activities, they have spread COVID-19 [145].



According to [11,79], in areas with isolated populations care is even more urgent because these peoples are more susceptible to contagious diseases. This is the case of the Yanomami indigenous territory, which has eight registers of peoples in voluntary isolation [81]. Indigenous territories are invaded by miners. The direct effect of the invasion has been the emergence of malaria and COVID-19 [146]. From 2016 to date, the public policies of the Brazilian governments have been to dispossess indigenous lands (Table 5). The Peruvian Amazon and its indigenous populations not only face the challenge of the COVID-19 pandemic but the indigenous people of the region live in voluntary isolation, and the interventionist stance of the state endangers their survival [147]. The indigenous people of the Peruvian Amazon have extensive knowledge of the region’s biodiversity and despite their apparent immunological vulnerability have remained safe. The indigenous populations affected by COVID-19 live close to or within large urban settlements that, due to the lack of basic services, are easy prey to the virus.



As of March 2021, the state of Manaus, a state with a large indigenous population, has seen an increase in the number of deaths due to a new outbreak of the virus, the poor management of the health crisis in the Amazonian state and the emergence of a new variant of the virus [78].



The situation of Brazil’s indigenous people deserves special attention. The rest of the indigenous population of this continent, who are the majority, demonstrate a robust institutional resilience, which has allowed them to cope with the COVID-19 pandemic. Some of the strategies that indigenous peoples have deployed on this continent are knowledge of ancestral medicine, the food system, and governance in their territories.




6.2.5. Oceania


The first confirmed case of COVID-19 in Australia occurred on 25 January 2020 [149]. Since then, 29,322 patients have been diagnosed nationally, resulting in 909 deaths as of 12 April 2021 [11]. New Zealand’s case is different since the beginning of the pandemic in the country only 2227 cases have been confirmed nationally, political prevention measures have been critical to mitigating the presence of COVID-19 in the country [150,151]. Indigenous populations, such as the Māori of New Zealand, used their informal institutions, an example is restoration of its food system in an urban context [152], complementing with the official measures issued by the government for facing the COVID-19 pandemic. Other indigenous people like those of Papua New Guinea were helped by the geopolitical position of their country. The food system of the indigenous people of Papua New Guinea allows them to be relatively isolated in the context of the pandemic [153] (Table 6).



Several international organizations have supported the importance of the belief system, values, and traditions of indigenous peoples around the world [10,11,79,84,146]. The deployment of diverse strategies in response to the COVID-19 pandemic shows the relevance of ethnic social institutions, which have been historically renewed for generations configuring a robust institutional resilience. The experiences mentioned by the different indigenous groups provide the analytical tools for advocacy and public policy design aimed at preparing future scenarios before new pandemics.





6.3. The Global Future and Some Lessons Learned


Institutional resilience with an analytical tool has shown how tracking the informal institutions of indigenous populations can change the balance in terms of wellbeing and health. These institutions based on ancient conceptions are contained in human DNA and can provide insights into how ancestral indigenous people coped with infectious diseases [157,158].



Western hegemonic thinking has looked for answers in the wrong places. According to Sirugo et al. [159] most studies of genetic association with disease have been conducted in Europeans. This European bias has important implications for predicting disease risk in global populations. The diversity of African populations has been ignored and the few studies conducted show progress in infectious disease management [160].



Poor knowledge of indigenous populations prevents us from fully understanding the genetic architecture of human diseases and exacerbates health inequalities [159]. Although the analysis is limited to exploring the institutional resilience of an indigenous group in the context of food, the approach of this perspective shows how the construction and persistence of informal institutions has helped to pave the way for learning from the diverse areas (e.g., health, environment, food) that emerge from indigenous populations. There are 476 million indigenous people in the world, located in more than 90 countries, and the potential of these cultures is enormous if we consider them not only from the perspective of institutional resilience but also from the nomothetic aspect.





7. Conclusions


The results allow us to recognize that in the territories of Huehuetla, informal institutions play an important role in Totonac food system. The foregoing could be observed and determined by the cultural wealth of the Totonac indigenous group that is expressed in its belief system, values, and traditions, which was explained in detail in 9 of the 12 communities studied in the municipality of Huehuetla. The promotion and conservation of agro-productive strategies through dances, religious festivals, and rituals are a sign of what has been mentioned previously. The values, beliefs, and traditions in the municipality can be the vehicle for territorial transformation and the movement from a marginalized territory with unique attributes (beliefs, values, traditions, institutions) to a cultural territory with the potential to develop a regional food system.



The multiplicity of informal institutions in the Totonac indigenous group makes it possible to assert that there is a robust institutional resilience of the indigenous group and constitutes in the municipality of Huehuetla a decisive element in local development. This leads to a rethinking of local development in indigenous and rural territories where belief systems, values, and traditions are in force.



Restoring traditional knowledge in today’s era can make a difference in drawing community development processes. It is important to strengthen the territories with cultural richness through the design and implementation of public policies that allow us to advance towards a recognition that these territories can offer, specifically, we point out the indigenous food systems. However, the experience described in this study not only shows its food potential but through this system interrelations are woven that did not exist before but that with the COVID-19 pandemic has emerged.



The emergence of a health crisis such as the one triggered by the COVID-19 pandemic points to the importance of indigenous food systems, these ancestrally designed systems not only emerged to provide an ethnic diet but also to respond to challenges (e.g., conquests, wars, diseases, pandemics, climate change). The literature review shows that across continents (Africa, Asia, Europe, Latin America/North America and Oceania) a significant number of indigenous peoples have based their coping strategies for COVID-19 on their food systems.



Strengthening institutional resilience should be geared towards protecting their systems of beliefs, values and traditions. The main lesson learned is that food systems are more broadly conceived than expected. The possibility of integrating the institutional resilience approach by learning from the experience of the informal institutions of the world’s indigenous groups through the design of public policies should not be understood as a step backward to modernity, but rather to the possibility of improving the sustainability of the planet and human health in the face of the COVID-19 pandemic.
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Figure 1. Theoretical model of the study. 
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Figure 2. Interviews and participant observation in Huehuetla. (A) Community of Francisco I. Madero and (B–D) community of Putlunichuchut. 
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Figure 3. Institutional resilience capacity global. Source: own elaboration based on the information of [11,79]. 
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Table 1. Particularities of indigenous Totonac communities and their systems of beliefs, values and traditions.
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Community/System of Beliefs, Values and Traditions

	
Interviews

n

	
COVID-19 Response Strategy

	
Institutional Resilience

	
Participant Observation




	
Belief






	
Putlunichuchut

	
2

	
In these communities, the synergy between the Catholic religion and the deities that form part of their worldview constitutes a strategy for managing their food system.

	
These beliefs take shape in a post-Spanish conquest context that has continued to the present day.

	
The fieldwork confirmed the ethnic syncretism in the study communities associated with their agricultural practices.




	
S. J. Ozelonacaxtla

	
2




	
Francisco I. Maduro

	
3




	
Xonalpu

	
4




	
Chilocoyo del Carmen

	
8




	
Chilocoyo de Guadalupe

	
8




	
Huehuetla

	
14




	
Lipuntahuaca

	
15




	
Putaxcat

	
17




	
Values




	
Putlunichuchut

	
2

	
In each of the study communities, the transmission of ancestral knowledge from father to son is decisive, the value of respect for nature reinforces the idea of the use of medicinal plants.

	
The transmission of ancestral knowledge is a legacy from ancient times and is the key to institutional resilience.

	
The human–nature relationship is mediated by respect. In all communities, deities are important in this mediation.




	
S. J. Ozelonacaxtla

	
2




	
Francisco I. Maduro

	
3




	
Xonalpu

	
4




	
Chilocoyo del Carmen

	
8




	
Chilocoyo de Guadalupe

	
8




	
Huehuetla

	
14




	
Lipuntahuaca

	
15




	
Putaxcat

	
17




	
Traditions




	
Putlunichuchut

	
2

	
In these communities the festivities to saints, dances and handicrafts are offerings to ask for good harvests and environmental health for the space they cultivate.

	
Totonac territories possess a high cultural richness expressed in traditions, these elements (e.g., dances, offerings to saints, festivals) allow for the persistence of institutional resilience.

	
It was noted as part of Totonac traditions that seeds are blessed in church and in their homes the veneration of saints for the care of their crops is recurrent.
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2




	
Francisco I. Maduro

	
3




	
Xonalpu

	
4




	
Chilocoyo del Carmen

	
8




	
Chilocoyo de Guadalupe

	
8




	
Huehuetla

	
14




	
Lipuntahuaca

	
15




	
Putaxcat

	
17
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Table 2. African countries with indigenous populations and their strategies deployed in the face of COVID-19.
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	Country
	Total Confirmed Cases of COVID-19 in the Country [11]
	Indigenous Population * (Example)
	Indigenous Strategies to Face COVID-19 in the Context of Institutional Resilience





	Algeria
	117,304
	Amazigh
	System of beliefs, values, and traditions



	Benin
	7313
	Goun
	Knowledge of ancestral medicine



	Botswana
	40,878
	Basarwa
	System of beliefs, values, and traditions



	Burkina Faso
	12,774
	Gourounsi
	Food system and knowledge of ancestral medicine



	Burundi
	2842
	Hutu
	Knowledge of ancestral medicine



	Cameroon
	53,920
	Bakola
	Food system



	Central African Republic
	5245
	Pygmies
	Knowledge of ancestral medicine



	Chad
	4552
	Toubou
	Food system; adaptation in desert areas



	Equatorial Guinea
	7008
	Bubi
	System of beliefs, values, and traditions



	Eritrea
	3308
	Afar
	Food system



	Ethiopia
	208,961
	Konso
	Knowledge of ancestral medicine



	Gabon
	19,550
	Pygmies
	Knowledge of ancestral medicine



	Israel
	833,269
	Bedouins
	Food system; adaptation in desert areas



	Kenya
	135,042
	Ogiek
	Food system and knowledge of ancestral medicine



	Libya
	159,980
	Amazigh
	System of beliefs, values, and traditions



	Mali
	10,199
	Songhay
	System of beliefs, values, and traditions



	Morocco
	496,676
	Berber
	Knowledge of ancestral medicine



	Namibia
	44,374
	San
	Food system



	Niger
	5026
	Okon Aku
	Knowledge of ancestral medicine



	Republic of the Congo
	28,198
	Pygmies
	Knowledge of ancestral medicine



	Rwanda
	21,918
	Tutsi
	System of beliefs, values, and traditions



	South Africa
	1,549,451
	Xhosa
	Knowledge of ancestral medicine



	Tanzania
	509
	Bantu
	Knowledge of ancestral medicine



	Tunisia
	255,308
	Amazigh
	System of beliefs, values, and traditions



	Uganda
	40,889
	Batwa
	Knowledge of ancestral medicine



	Zimbabwe
	36,896
	Tshwa
	Knowledge of ancestral medicine







* Note: the construction of the table was carried out based on contributions from various authors and reports from international organizations. Sources: [11,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107].
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Table 3. Asian countries with indigenous populations and their strategies deployed in the face of COVID-19.






Table 3. Asian countries with indigenous populations and their strategies deployed in the face of COVID-19.





	Country
	Total Confirmed Cases of COVID-19 in the Country [11]
	Indigenous Population * (Example)
	Indigenous Strategies to Face COVID-19 in the Context of Institutional Resilience





	Bangladesh
	617,764
	Chakma
	System of beliefs, values, and traditions



	Cambodia
	2477
	Bunong
	Knowledge of ancestral medicine



	China
	102,790
	Paiwan and Rukai (Taiwan)
	System of beliefs, values, and traditions



	India
	12,303,131
	Khasi
	Food system as support health system



	Indonesia
	1,517,854
	Batak
	Indigenous governance and system of beliefs, values, and traditions



	Kazakhstan
	299,626
	Kazakhs
	System of beliefs, values, and traditions



	Kyrgyzstan
	88,700
	Uyghurs
	System of beliefs, values, and traditions



	Japan
	477,458
	Ryūkyūs
	System of beliefs, values, and traditions



	Laos PDR
	49
	Hmong
	System of beliefs, values, and traditions



	Malaysia
	346,678
	Batek
	Knowledge of ancestral medicine and closed territory



	Myanmar
	142,466
	Müün
	Knowledge of ancestral medicine



	Nauru
	0
	Nauruans
	Food system



	Nepal
	277,461
	Brahmin-Chhetri
	Food system and knowledge of ancestral medicine



	Sri Lanka
	92,917
	Vedda
	Food system



	Philippines
	756,199
	Mamanwa
	Food system and the role of community elders as local hazard forecasters



	Tajikistan
	13,714
	Uzbeks
	System of beliefs, values, and traditions



	Thailand
	28,947
	Khmer
	Food system and system of beliefs, values, and traditions



	Timor-Leste
	643
	Mambai
	Food system



	Turkmenistan
	0
	Russians
	System of beliefs, values, and traditions



	Uzbekistan
	83,239
	Tajiks
	System of beliefs, values, and traditions



	Vanuatu
	3
	Part Ni-Vanuatu
	Food system



	Vietnam
	2617
	Yao
	System of beliefs, values, and traditions







* Note: the construction of the table was carried out based on contributions from various authors. Sources: [114,115,116,117,118,119,120,121,122,123,124,125,126,127,128].
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Table 4. European countries (continent) with indigenous populations and their strategies deployed in the face of COVID-19.
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Country

	
Total Confirmed Cases of COVID-19 in the Country [11]

	
Indigenous Population * (Example)

	
Indigenous Strategies to Face COVID-19 in the Context of Institutional Resilience






	
France (France Polynesia)

	
18,633

	
Mā’ohi

	
Food system




	
Finland

	
78,106

	
Sami

	
Food system and system of beliefs, values, and traditions




	
Norway

	
96,079




	
Sweden

	
813,191




	
Russia

	
4,563,056








* Note: the construction of the table was carried out based on contributions from various authors. Sources: [11,134,135,136,137,138].
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Table 5. Countries in Latin America and North America with indigenous populations and their strategies deployed in the face of COVID-19.
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	Country
	Total Confirmed Cases of COVID-19 in the Country [11]
	Indigenous Population * (Example)
	Indigenous Strategies to Face COVID-19 in the Context of Institutional Resilience





	Argentina
	2,348,821
	Wichí
	System of beliefs, values, and traditions



	Belize
	12,456
	Mopan
	Food system and traditional governance system to establish border control points



	Bolivia
	272,411
	Weenhayek
	System of beliefs, values, and traditions, Knowledge of ancestral medicine and food system



	Brazil
	12,748,747
	Yanomami
	Food system



	Canada
	982,116
	Métis
	System of beliefs, values, and traditions



	Chile
	1,003,406
	Mapuche
	System of beliefs, values, and traditions



	Colombia
	2,406,377
	Putumayo
	Food system and knowledge of ancestral medicine



	Costa Rica
	216,764
	Maleku
	Knowledge of ancestral medicine



	Ecuador
	330,388
	Shuar
	Traditional governance system to establish border control points and food system



	French Guiana
	17,132
	Arowaka/Lokono
	Traditional governance system to establish border control points and food system



	Greenland (Denmark)
	31
	Kalaallit
	System of beliefs, values, and traditions



	Guatemala
	194,398
	Garifuna
	System of beliefs, values, and traditions



	Guyana
	10,249
	Wai-Wai
	System of beliefs, values, and traditions



	Honduras
	189,043
	Lenca
	Traditional governance system to establish border control points



	Mexico
	2,238,887
	Maya
	Knowledge of ancestral medicine



	Nicaragua
	5326
	Miskitu
	System of beliefs, values, and traditions



	Panama
	355,051
	Naso
	System of beliefs, values, and traditions



	Paraguay
	214,667
	Mbya-Guarani
	Knowledge of ancestral medicine



	Peru
	1,548,807
	Asháninkas
	Knowledge of ancestral medicine



	Isla de Pascua (Chile)
	5
	Rapa Nui
	System of beliefs, values, and traditions



	Suriname
	9122
	Wayana
	System of beliefs, values, and traditions



	United States
	30,159,557
	Little Shell
	System of beliefs, values, and traditions



	Uruguay
	105,549
	Charrua
	Knowledge of ancestral medicine



	Venezuela
	160,497
	Ye’kwana
	Food system and knowledge of ancestral medicine







* Note: the construction of the table was carried out based on contributions from various authors and reports from international organizations. Sources: [11,79,148].
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Table 6. Oceania countries with indigenous populations and their strategies deployed in the face of COVID-19.
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	Country
	Total Confirmed Cases of COVID-19 in the Country [11]
	Indigenous Population * (Example)
	Indigenous Strategies to Face COVID-19 in the Context of Institutional Resilience





	Australia
	29,322
	Ngaliwurru
	Knowledge of ancestral medicine



	New Caledonia
	121
	Kanak
	Food system



	New Zealand
	2227
	Māori
	Traditional governance system to establish border control points



	Papua New Guinea
	6475
	Kudjip Ownim
	Food system







* Note: the construction of the table was carried out based on contributions from various authors. Sources: [154,155,156].



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png





nav.xhtml


  challenges-12-00015


  
    		
      challenges-12-00015
    


  




  





media/file0.png





media/file2.png
[Transformationj

[ Persistence J
[ Adaptation ]

I - - - - - - - - - e T . R !
l |

: l '
[ Institutional J [ Food system J {Health system}

resilience
[Historic context] ------ A
System of belief,
: values and
[ Indigenous ) traditions
institutions )

—[ Territory }

[ COVID-19 J(—






media/file5.jpg
£ i





media/file6.png





media/file3.jpg





media/file1.jpg
| nsttutional l |

resilience

Historic context

(System of belief)
values and
traditions

institutions

[ indigenous }





