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Recent research has highlighted the contributions of forests and tree-based systems to both dietary diversity and nutrition as well as agricultural production in the form of tree-based ecosystem services. Wild foods provide a significant nutritional contribution to the diets of rural dwellers, the majority of whom would be classified as some of the world's poorest. Yet, despite the important human-forest interactions and relative degrees of forest dependency, access to much of the global forest estate is increasingly regulated under the guise of biodiversity conservation. How this restricted access plays out when the “right to food” is a deeply enshrined human right has been deeply contested, particularly with regard to land annexation. This paper outlines the critical issues related to dietary diversity and nutrition in the context of the availability of wild foods juxtaposed with the growing call for the annexation of land for conservation. We suggest that a more integrated and equitable approach to land management that embraces both biodiversity conservation and broader food security and nutrition goals can provide multiple benefits, while mitigating local conflicts. As such, a rights-based approach to conservation and an embracing of broader landscape perspectives are possible strategies to achieve these seemingly conflicting agendas.
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INTRODUCTION

For the majority of our history we humans have sustained ourselves by foraging edible plants and hunting animals encountered in grasslands, forests and other wild habitats (Smith et al., 1983). Indeed, our evolutionary development is almost entirely based on a complex system of hunting and gathering that was able to provide a varied and nutritious diet (Crittenden and Schnorr, 2016). Even today, remaining bands of hunter gatherers exhibit greater dietary diversity, nutrition and health than the majority of their more sedentary counterparts (Dounias and Froment, 2006; Reyes-Garcia et al., 2019).

Around 12,000 years ago, agriculture simultaneously emerged in various parts of the world, representing a food system that is very much dominant today. This “agricultural revolution” (Gordon et al., 2016), resulted in the settlement of former forager communities to focus on the production of a small variety of crops and livestock. Sedentary agriculture increased the overall volume of food, yet ultimately led to a more simplified diet. It also resulted in large swathes of wild habitats being permanently transformed into agricultural landscapes, unprecedented population growth and the emergence of cities and society as we now know it (Harari, 2016).

However, despite the overwhelming dominance of contemporary agriculture, people remain dependent on forests in myriad ways (Agrawal et al., 2013). Forests and the resources within them provide a wide array of goods and services for those in their proximity and also to wider society (HLPE, 2017a). Of the estimated 1.6 billion people said to be dependent on forests in some way (FAO, 2014a) many derive much of their dietary diversity and, ultimately, nutrition and broader health, from wild foods (Ickowitz et al., 2014; Powell et al., 2015).

Contemporary agriculture currently focuses on the production of large quantities of a limited number of crops; i.e., the main thrust of global food security remains an emphasis on the production of calories (Vandermeer et al., 2018; Ickowitz et al., 2019). Monocultures of grains and other high-intensity crops require land and much of the historical and contemporary expansion of agriculture has come at the expense of natural habitats, notably forests (Gibbs et al., 2010) with a significant proportion of this forest conversion, primarily for commodity crops, being permanent (Curtis et al., 2018).

We now grow more food than ever before and, in terms of overall production, sufficient food is available to feed the current and projected future populations (Holt-Giménez et al., 2012; HLPE, 2017b). Inequalities in markets, income and distribution, however, mean that vast numbers of the global population are malnourished in a number of ways. This can include undernutrition, being micronutrient deficient, or overweight, and/or obese. The “feast or famine” (Darnton-Hill and Coyne, 1998) dichotomy that characterizes the global food system suggests that we need a dramatic re-thinking of how we feed the global population (HLPE, 2017b; Vandermeer et al., 2018).

In addition to uncertain dietary outcomes, contemporary agriculture has also resulted in significant environmental damage, arguably to the limits of planetary boundaries (Campbell et al., 2017). Aside from being a major driver of deforestation, agriculture accounts for an estimated one third of greenhouse gas emissions through the intensive reliance on fossil fuels (Springmann et al., 2018) and soil erosion from agricultural tillage currently exceeds soil formation (Amundson et al., 2015). Up to 70% of the world's freshwater is appropriated to nourish crops and livestock (Tanentzap et al., 2015) and the loss of ecosystem services through habitat conversion is affecting the resilience of many agricultural systems (Reed et al., 2017). Thus, the global food system is currently characterized by less than adequate nutrition outcomes, compounded by an environment that is being increasingly degraded to support it.

In recent years considerable evidence has emerged that forests and other wild habitats continue to contribute to the dietary diversity and overall nutrition of hundreds of millions of people, particularly those affected by chronic poverty (Ickowitz et al., 2014; HLPE, 2017a). Further evidence also suggests that more complex biodiverse environments are linked with better nutrition outcomes (Sunderland, 2011; Dawson et al., 2019). This is especially important for rural populations with limited market access or who are suffering the effects of poverty and are thus not able to purchase sufficient food to nourish themselves or their families. Wild foods provide people with much needed dietary diversity that includes essential micronutrients (Powell et al., 2015). However, despite high level policy recommendations that better access to wild foods be facilitated, especially those within forests (see Vira et al., 2015; HLPE, 2017a), there is a conflicting movement to protect and isolate vast areas of the global forest estate for the conservation of biodiversity (Sylvester et al., 2016; Perfecto et al., 2019). The International Union for Conservation of Nature (IUCN) estimates that around 15% of the world's land area and 7% of the world's oceans have been designated as protected areas (PAs), many of which restrict access for local communities (IUCN, 2019). This is slightly <10 and 17% for marine and terrestrial protection outlined in the commitments of the Aichi Targets for 2020. PAs and the global hunger statistics may, at first glance, seem like two unrelated global challenges, or even competing interests, but they are in fact inextricably interlinked.

Combating malnutrition is a critical development objective due to the long-term and far-reaching health and socioeconomic implications of malnutrition such as, compromised cognitive development in children (Cawthorn and Hoffman, 2015), childhood stunting (Fa et al., 2015; Nielsen et al., 2018) and increased susceptibility to non-communicable diseases (Popkin, 2001; Vinceti et al., 2013; Savage et al., 2019). Biodiversity conservation, is likewise an important global objective, due to the rapid and ongoing depletion of species and concomitant habitat destruction occurring worldwide, especially in the face of a changing climate (Morales-Hidalgo et al., 2015). In common with malnutrition, biodiversity loss has far-reaching impacts, which negatively impacts both humans and nature. While interest in PA-driven conservation as an effective means to safeguard biodiversity continues to grow, so has the parallel global movement to eradicate hunger and malnutrition. Can these two objectives be achieved in concert?



HOW DO FORESTS PLAY A ROLE IN DIETS AND NUTRITION?


Contribution of Wild Foods to Diets

An important contribution of forests to food security is in the form of the direct provisioning of wild foods such as edible plants, nuts, seeds and wild meat, or bushmeat (Rasmussen et al., 2017). Research has demonstrated that many rural populations that live in or around forested areas rely, to varying degrees, on the harvesting of wild foods to help meet their dietary needs (Broegaard et al., 2016; Rowland et al., 2017). Positive relationships between tree cover and dietary diversity have been identified in Malawi (Johnson et al., 2013; Hall et al., 2019) and also in the vast and diverse archipelago of Indonesia (Ickowitz et al., 2016). However, it is a series of multi-country meta-analyses that provide the most compelling evidence for the positive linkages between forests and diets. Ickowitz et al. (2014), for example, found a positive relationship between tree cover and dietary diversity among the diets of children in 21 African countries. Rasolofson et al. (2018) found the same relationship in their 27-country analysis on the same continent. A global comparative analysis found that 77% of rural households surveyed engaged in wild food collection, highlighting that such harvesting is an integral part of many livelihood strategies, particularly in developing countries (Hickey et al., 2016). Looking at the issue from a different perspective, Galway et al. (2018) noted that deforestation and the loss of forest cover around dwellings and agricultural fields resulted in poorer dietary outcomes for children in sub-Saharan Africa.

The harvesting of wild foods can contribute to food security by allowing rural dwellers to access these nutritious foods when they may otherwise not have other sources of sustenance (Boedecker et al., 2014). Access to wild foods is also an important part of achieving overall food security as it can help mitigate hardships brought on by internal and external shocks such as droughts, war, illness, and/or failing crops (Pouliot and Treue, 2013; Clements et al., 2014). The collection of wild foods can also bring resilience to traditional agricultural systems by providing a safety net in case of crop failures, pests infestations or crop raiding by animals, a common occurrence in and around PAs (Nyahongo et al., 2009; Pouliot and Treue, 2013; Schulte-Herbrüggen et al., 2013; Wunder et al., 2014; Cawthorn and Hoffman, 2015).

While an agricultural system can provide a family with a few staple food crops and help fulfill the daily caloric requirements of an individual, it doesn't always adequately provide a diverse and nutritious diet when compared to that possible when supplemented with locally available wild foods (Fischer et al., 2017; Nakamura and Hanazaki, 2017). Studies have shown that increased agricultural production has, in some cases, actually led to lower quality diets that are comprised of calorie rich food which lack important micronutrients such as iron, zinc and vitamin B12 (Cawthorn and Hoffman, 2015; Powell et al., 2015; Ickowitz et al., 2016). Thus, harvesting wild foods can provide dietary diversity and help combat micronutrient deficiencies, also known as “hidden hunger” (Ickowitz et al., 2014; Fa et al., 2015; Nielsen et al., 2018). Micronutrient deficiency is an important aspect of malnutrition that can have dire consequences in vulnerable sectors of the population such as young children and can lead to childhood stunting, which has life-long consequences (Temsah et al., 2018).

Although wild foods do not necessarily contribute a large percentage of calories to the diets of rural households, they have been found, in several studies, to contribute to a greater proportion of essential vitamins and minerals (Powell et al., 2015; Asprilla-Perea and Díaz-Puente, 2019). In an assessment of the contribution of natural resources to the nutritional status of the local population in a PA in Gabon, Blaney et al. (2009), found that the consumption of natural resources by children aged 5 to 9, was the best predictor for nutritional status. While natural foods only contributed to 12% of the energy requirements of villagers of the Gamba Complex of Gabon, they contributed an estimated 82% of protein, 36% of Vitamin A and 20% of iron requirements (Blaney et al., 2009).

Hunting for bushmeat has long been a controversial issue due to concerns over the conservation impacts of wildlife depletion but bushmeat hunting is also important in helping rural households to achieve food security (Fa et al., 2009; Nyahongo et al., 2009; Rentsch and Damon, 2013; Golden et al., 2014; Cawthorn and Hoffman, 2015; Reuter et al., 2016; Nielsen et al., 2018). In the Abun region of West Papua, Indonesia, hunting has proved to be an important factor in fighting food insecurity, as wildmeat accounted for 49% of the diets of respondents (Pattiselanno and Lubis, 2014). Bushmeat hunting around the world remains an important source of protein and, more importantly micronutrients, for many rural households and can provide vulnerable populations such as children with important micronutrients (Golden et al., 2011; Van Vliet et al., 2015).



Health

Despite “western” divisions between food, medicine and health, natural resources continue to be an important contributor to health and well-being for many communities (Heywood, 2011). Access to wild foods is therefore important for human health, since nutrition and health are inherently linked. The impact of a loss of medicinal plants and nutritious diets can be seen in many indigenous communities that have undergone nutrition transitions. For example, Indigenous communities in Canada (Binnema and Niemi, 2006; Damman et al., 2008), Argentina (Damman et al., 2008), Sri Lanka (Weerasekara et al., 2018), the Eastern Mediterranean (Heywood, 2011) and Borneo (Dounias et al., 2007) have all undergone nutritional transitions away from their traditional diets. This dietary shift toward a narrower range of foods that are higher in fat, sugar, salt and refined carbohydrates has led to documented increases in the prevalence of non-communicable diseases such as cardiovascular disease and diabetes in the affected populations (Popkin, 2001; Albala et al., 2002; Kuhnlein et al., 2004; Damman et al., 2008; Lourenço et al., 2008; Savage et al., 2019). This has been due to both an increase in a nutritionally poor diets that makes individuals more susceptible to disease and illness, as well as a decrease in access to traditional medicinal plants. In Madagascar, Golden et al. (2011) found that a reduction in wild meat consumption, either by restricted access or wildlife depletion, could lead to a predicted 29% increase in children with anemia and a tripling of anemia in children in the poorest households (Golden et al., 2011). Likewise, in Cameroon, Tata et al. (2019) found incidences of anemia in women was far less prevalent where people had access to leafy forest vegetables. Thus, the benefits of wild foods go beyond the mere consumptive.




CONSERVATION, RIGHTS, AND ACCESS

Biodiversity conservation, as we relate to it, is a relatively modern construct. The creation of designated PAs is ultimately rooted in the western perspective of nature as untouched, uninhabited and unaltered (Neumann, 2002). This notion of pristine nature is, however, fails to recognize how people have been altering their landscapes for centuries and these altered landscapes have thus been classified as “natural” and “wild” (Shafer, 2015; Massé, 2016; Anaya and Espírito-Santo, 2018). Consequently, the dominant approach to conservation throughout the twentieth century was through the establishment of PAs from which people were essentially excluded. This model of conservation came to dominate twentieth century thinking, drawing primarily from the well-known North American networks of National Parks (Adams, 2004; Hutton et al., 2005).

However, there is often an inherent asymmetry in the costs and benefits of biodiversity conservation through protectionism, particularly in developing countries. While the multiple benefits of biodiversity conservation accrue at the national and global levels, the costs of PAs are often borne by local communities (Arjunan et al., 2006) particularly in terms of loss of access to resources. In this regard, many conservation initiatives around the world have had a long history of decoupling food security from biodiversity conservation by failing to understand the important role that natural resources play in the healthy and nutritious diets of rural populations (Powell et al., 2015; Sylvester et al., 2016) and conversely neglecting the important stewardship role that indigenous people play in natural resource management (Garnett et al., 2018). PAs can contribute to food insecurity through a variety of pathways such as a loss of direct access to the harvesting of wild foods (Nakamura and Hanazaki, 2017), loss of livestock due to predation by wildlife (Banerjee, 2012; Givá and Raitio, 2017), loss of access to water bodies used for irrigation or drinking water (Adhikari et al., 2009; N'Danikou et al., 2017), loss of fuelwood for cooking (Banerjee, 2012), loss of traditional knowledge (Turner and Turner, 2008; Desmet, 2016), and loss of access to markets and increased food prices due to tourism (Rosendo et al., 2011; Bennett and Dearden, 2014).

The proximity of local populations living in and around PAs has caused tensions in many parts of the world, which has, in some cases, resulted in conflict (West et al., 2006). The number of documented abuses of power and human rights due to the establishment, management and policing of PAs has been so prolific that the seriousness of the problem was recognized at an international level as early as 1982 at the Third World Park Congress (WPC), but a new agreement highlighting the problem was not reached until the 5th WPC in 2003 (IUCN, 2005). At this event, the Durban Accord was established to represent a shift in thinking that recognized the need to involve indigenous communities and address their needs in the context of PA establishment and management (Adams and Hutton, 2007). This also led to the launching in 2009 of the Conservation Initiative on Human rights, established by the largest conservation organizations to integrate and protect human rights in the design and implementation of conservation.

However, despite these movements toward respecting basic rights in contested landscapes, mounting evidence of human rights violations with regards to food access in PAs, land annexation for conservation has continued to grow along with enforcement to restrict access for harvesting wild resources (Sylvester et al., 2016; Newing and Perram, 2019). A case in point are the recent accusations leveled at the World Wildlife Fund who are being accused of significant human rights abuses in terms of over-zealous enforcement and restricting access to lands formerly utilized as a source of forest products1.

Traditional preservationist approaches to conserving our natural heritage have made way in the past 30 years to a more participatory and people-centered approach. Indeed, in the past decade or so, the majority of newly-created PAs fall within the lower end of the IUCN categories that allow for some level of subsistence use and management by local communities. Naidoo et al. (2019), in a comprehensive global analysis of the economic impacts of PA's show that where access and rights are respected, human well-being can be positively impacted by conservation implementation. Thus, sustainable use of selected resources, particularly wild foods, would suggest that there is greater scope for the integration of human use, and management, in many PAs.

However, while the conservation community has made increasing strives in recent decades to move away from what is described as “fortress conservation” approaches (Brockington, 2002) and toward community-based natural resource management that take into account local concerns and livelihoods, there remain persistent concerns with regard to a general disregard to effectively implementing “rights-based approaches” to conservation (Campese et al., 2009—see also Box 1). This is particularly concerning given recent calls to increase the area for biodiversity conservation to 50% of terrestrial land, or “half-Earth” (Wilson, 2016). The feasibility of such a proposition has been questioned given current human needs (Buscher et al., 2017), particularly for global food security (Mehrabi et al., 2018). However, the debate around such a proposition characterizes the dichotomy between the twin imperative of conserving global biodiversity while achieving a just, equitable and healthy food system. Despite the right to food2 being enshrined in the human rights commitments of many nations around the world (see Box 2), these rights seem to not be factored in to the debate surrounding the need to achieve commitments toward biodiversity conservation.


BOX 1. Principles of the conservation initiative on human rights.

RESPECT HUMAN RIGHTS Respect internationally proclaimed human rights and make sure that we do not contribute to infringements of human rights while pursuing our mission.

PROMOTE HUMAN RIGHTS WITHIN CONSERVATION PROGRAMS Support and promote the protection and realization of human rights within the scope of our conservation programs.

PROTECT THE VULNERABLE Make special efforts to avoid harm to those who are vulnerable to infringements of their rights and to support the protection and fulfillment of their rights within the scope of our conservation programs.

ENCOURAGE GOOD GOVERNANCE Support the improvement of governance systems that can secure the rights of indigenous peoples and local communities in the context of our work on conservation and sustainable natural resource use, including elements such as legal, policy and institutional frameworks, and procedures for equitable participation and accountability.

Source: www.thecihr.org



BOX 2. The right to food: Selected policies and legislative framework related to food security.

1941: U.S. President Franklin D. Roosevelt includes right to food one of the freedoms: “The freedom from want.”

1948: Universal Declaration of Human Rights recognizes the right to food as part of the right to an adequate standard of living.

1966: The International Covenant on Economic, Social and Cultural Rights, reiterates the Universal Declaration of Human Rights with regard to be free from hunger.

1974: At the inaugural World Food Conference, 135 participating countries issued the Universal Declaration on the Eradication of Hunger and malnutrition which declared that “[e]very man, woman and child has the inalienable right to be free from hunger and malnutrition in order to develop fully and maintain their physical and mental faculties” (UN General Assembly, 1975, art. 1).

1975: The IUCN passed the Kinshasa Resolution on the protection of the “traditional ways of life” and called on governments to halt the displacement and relocation of people due to PA establishment (Adams and Hutton, 2007).

1996: The World Food Summit resulted in highlighting food security as a new global development goal. During this summit, food security was defined as “exists[ing] when all people, at all times, have physical and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life” (World Food Summit, 1996).

2003: Durban Action Plan, outcome 5 “The rights of indigenous peoples, including mobile indigenous peoples, and local communities are secured in relation to natural resources and biodiversity conservation”. http://danadeclaration.org/pdf/durbanactioneng.pdf

2004: The Convention on Biological Diversity called for the recognition of “the economic and socio-cultural costs and impacts arising from the establishment and maintenance of protected areas, particularly for indigenous and local communities, and (an adjustment of) policies to ensure that such costs and impacts—including the cost of livelihood opportunities forgone—are equitably compensated”. COP 8 Decision VIII/23: https://www.cbd.int/decision/cop/?id=11037

2007: Establishment of the United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) affirmed the rights, survival, dignity and well-being of Indigenous people as well as safeguard the individual and collective rights of Indigenous people that may not be addressed by other human rights charters.

2009: Adoption of the Optional Protocol to the International Covenant on Economic, Social and Cultural Rights, making the right to food justiciable at the international level.

2012: UN Zero Hunger Challenge, which calls for sustainable food systems, an end to rural poverty, adaptation of all food systems to eliminate loss or waste of food, increase access to adequate food and healthy diets for all people all year round and finally, for an end to malnutrition in all its forms. https://www.un.org/zerohunger

2015: Sustainable Development Goals: SDG2, Target 1: “End the global hunger crisis and ensure all people, especially the poor, have access to sufficient and nutritious food”. https://www.mdgmonitor.org/sdg2-end-hunger-achieve-food-security-and-improved-nutrition-and-promote-sustainable-agriculture




RECONCILING RIGHTS AND ACCESS TO ENSURE DIETARY DIVERSITY

While biodiversity conservation is an important goal in a time when climate change and biodiversity loss are both real threats to human societies, clearly this must only take place when the underlying power relations that displace, restrict, enforce and result in significant social inequities, are addressed (Newing and Perram, 2019). Despite the majority of recently establish PAs falling within IUCN categories that allow multiple use, rights, tenure and access remain issues of contention within the traditional biodiversity conservation approach (Mollett and Kepe, 2018). As nation states attempt to achieve commitments to increase the area of land committed to conservation due to their global commitments, how can this be reconciled with achieving, or maintaining, food security and nutrition goals?

As stated previously, many PAs around the world have resulted in the loss of land rights and food access for local populations which has in turn negatively impacted the diets and nutrition of nearby communities. In order to prevent some of these impacts it is important to understand how management strategies can lead to food insecurity. Enlisting new initiatives to alleviate food insecurity and biodiversity loss will thus require the involvement of multiple disciplines to contribute innovative ways forward (Brockington et al., 2006; Timko and Satterfield, 2008). A move toward an increased recognition of synergies, rather than the trade-offs, between food security and biodiversity conservation presents an opportunity for the emergence of new conservation frameworks that build on rights-based approaches, food sovereignty principles, and participatory-conservation to rethink how PA enactment and enforcement is approached (Perfecto et al., 2019). As Broegaard et al. (2016) point out, within a landscape, nutritional outcomes are determined as much by access to resources that comprise rural diets as much as food production. Yet the inalienable right to be free from hunger is still denied for many rural populations that live within or adjacent to PA's, where there remains a strong emphasis on enforcement and restricted access.

While biodiversity conservation remains embedded in the paradigm of PAs, it is known that much of the world's biodiversity actually occurs in areas not under formal protection, but often in complex multi-functional landscape mosaics (Cox and Underwood, 2011; Gray et al., 2016). Such landscapes are often characterized by remnants of trees, either retained, planted or regenerated, intermixed with small-scale agricultural production systems. Indeed, it is estimated that between 35% (Ricciardi et al., 2018) and 70–80% (FAO, 2014b) of the world's food is actually grown by these smallholders who often manage such systems for a whole suite of products and ecosystem service benefits such as pollination, climate regulation, nutrient cycling etc. (Padoch and Sunderland, 2014; Baudron et al., 2019). There is increasing evidence of the myriad ways that forests and trees sustain agriculture when there is integration, rather than segregation, of function at the landscape scale (Reed et al., 2017). Such complex systems are also more resilient to both economic and environmental shocks (Wunder et al., 2014). This matrix provides a suite of agricultural products but also facilitates access to wild foods and other resources.

Interestingly, in recent years, research has begun to question the very premise of conservation in terms of the pristine nature of many of our wild places. It is currently emerging that vast tracts of the forested areas we have assumed to be thought of as pristine nature are in fact artifacts of millennia of human use and intervention. These include large areas of the Amazon (Levis et al., 2017; Maezumi et al., 2018) and Congo Basins (Osilisly et al., 2013; Lupo et al., 2015). In both forest blocks, extensive historical evidence has been found showing large settlements, anthropogenic burning, previous plant domestication and distribution, mining, agroforestry and crop production were prevalent.

This, of course, does not suggest that such forest formations are not worth conserving. Clearly, because of their considerable, and often unique, levels of biodiversity, as well as their carbon value, essential for climate change mitigation, they are. However, it should be recognized that, in many instances, their current manifestation is due to human influence. Given that indigenous peoples currently manage or have tenure rights over at least a quarter of the world's land surface which intersects with around 40% of terrestrial PAs and ecologically intact landscapes (Garnett et al., 2018), surely there is scope for these “gatekeepers” (Mackelworth and Carić, 2009) to be increasingly integrated into the establishment and management of conservation initiatives whereby both biodiversity conservation and livelihood goals are achieved in concert.

For example, in a meta-analysis of 55 PA's in developing countries, Andrade and Rhodes (2012) found the variable that most influenced the level of compliance with PA policies was the level of involvement of local communities in decision-making processes. Such evidence therefore gives further credence to the call for rights-based approaches which recognizes and respects the rights of local communities. Chhatre and Agrawal (2009) likewise found that higher levels of involvement and decision-making power of local communities led to more favorable conservation outcomes. In addition, the findings of Naidoo et al. (2019) that lower levels of protection within PA's, respecting usufruct rights of local communities, notably access to wild food resources, can lead to positive livelihood and conservation outcomes. A further meta-analysis of 165 PAs found that those that were associated with a positive socioeconomic outcome were more likely to also report positive conservation outcomes and thus demonstrated that conservation and food security goals are not antagonistic (Oldekop et al., 2016). Therein lies an opportunity to rethink how PAs are enacted and managed in order to support both biodiversity conservation and food security.

Thus, rights-based approaches to conservation will be one key instrument in moving toward more salient conservation policies that integrate the fundamental “right to food” by helping to identify rights-holders and duty-bearers to better inform PA management (Young et al., 2004; He and Cliquet, 2014; Newing and Perram, 2019). Adopting such an approach to conservation will present its own set of challenges, such as funding, lack of expertise and/or government capacity and competing rights, but it is a necessary step forward that can help to increase both conservation and food security (He and Cliquet, 2014; Kraak, 2018). In some cases, a rights-based approach will require the dissemination of power within PAs in favor of more egalitarian, bottom-up approaches such as community-based conservation projects and livelihoods-based conservation (Campese et al., 2009).

Rights-based approaches can also increase the resilience of both humans and nature by supporting both social and environmental justice through collaboration and shared responsibility (Walsh-Dilley et al., 2016). Using a rights-based approach to empower local communities to make their own management decisions around harvesting, logging and other resources practices can actually increase conservation outcomes as an increase in rights and responsibilities decreases unsustainable harvesting practices (Nielsen et al., 2018).

In a recent synthesis report on “Sustainable Forestry for Food Security and Nutrition” commissioned by the Committee of World Food Security (CFS) a series of recommendations were proposed and adopted by the CFS (HLPE, 2017a). This potentially represents the greatest leverage to include forests and trees onto the global food security agenda, even as a significant proportion of the forest estate is being increasingly allocated for conservation. We now have a much deeper understanding of the mechanisms as to how sustainable forest management contributes to food security and nutrition, but this contribution could be increased significantly through priority actions to:

1. Provide secure land and forest tenure and equitable access to resources.

2. Recognize and integrate the contribution of forests to food security and nutrition in forest policies.

3. Improve the alignment of food security and nutrition policies across the agriculture, forestry, livestock, fisheries, energy, mining and other relevant sectors.

4. Increase access by small forest and farmholders and their organizations to business skills, training, credit, technology, extension services and insurance.

5. Integrate gender equality in the formation, implementation and evaluation of relevant forest policies, and in investment strategies.

6. Strengthen the collection and timely dissemination of data relevant to policy-making on the contribution of forests and trees to food security and nutrition (Source: HLPE, 2017a).

It is evidently clear that a more holistic approach to conservation, forests management and food security can contribute to more successful outcomes for each sector, rather than the current siloed and detached focus on them in their singularity. Managing landscapes in an integrated manner for such multiple benefits is but one way forward (Sayer et al., 2013; Reed et al., 2016), and it has been suggested that various and diverse landscape configurations can provide multiple benefits for both conservation and agriculture (Rasmussen et al., 2019). Of course, global food security cannot be achieved by such an approach alone, but with the current emphasis on calories and monocultures the broader recognition of natural systems in the provision of diverse and nutritious diets is very timely. Integrating and respecting rights into our global conservation network is also long overdue, perhaps the implementation of a more “convivial conservation” as outlined by Büscher and Fletcher (2019: 283), a “post-capitalist approach to conservation and promotes radical equity, structural transformation and environmental justice….to create a more equal and sustainable world.”



IN CONCLUSION

As the contribution of forests and tree-based systems continues to be recognized so does the opportunity to reconcile conservation in PAs with the rights to food in these spaces. With the increasingly growing demand to conserve more land and seascapes and reach the goals set out by global treaties it is now more important than ever to move forward with more inclusive management programs that do not jeopardize human livelihoods. As the amount of land that is set aside for the creation or expansion of PAs continues to grow so does the opportunity to recognize and rework broken management schemes that do not accurately reflect the social costs of conservation, the burden of which is most heavily felt by the poor and disfranchised parts of the population. While the recognition of rights-based approaches to conservation and rights to food will help alleviate food insecurity and malnutrition, it is but one strategy to ensure a more sustainable and equitable future.

Likewise, increasingly loud calls for a more ecologically friendly agriculture suggest there is developing interest in promoting long-term sustainability in the agricultural sector over production alone (DeClerck et al., 2011; Campanhola and Pandey, 2019; Ickowitz et al., 2019). Extensive evidence is emerging that breaking down the barriers between agriculture and forest conservation at the landscape scale could have significant potential both conserve biodiversity and ensure a more sustainable agricultural production; indeed, taking the “whole earth” approach advocated by (Büscher and Fletcher, 2019). Such an approach could also have significant long-term impacts on the nutrition and health of millions, if not billions of people (Gordon et al., 2016; Campanhola and Pandey, 2019) while ensuring the rights to access to such healthy and nutritious food in wild, and often protected, habitats are increasingly uncontested.



AUTHOR CONTRIBUTIONS

TS conceived of and secured funding for the larger body of work that provided the background evidence for this research. He designed the basic structure of paper and revised the first draft post-peer review. WV assisted with a broader literature review and drafted an early version of the paper.



ACKNOWLEDGMENTS

The authors are grateful to the Associate Editor of this special issue, Amy Ickowitz, for comments on an earlier version of this paper. Two reviewers also provided useful comments and suggestions. Funding for the participation of TS in this research as provided by USAID's Biodiversity earmark as well as a start-up grant from the University of British Columbia. The latter funding also provided support to WV.



FOOTNOTES

1https://www.buzzfeednews.com/article/tomwarren/wwf-world-wide-fund-nature-parks-torture-death.

2“The right to adequate food is realized when every man, woman and child, alone or in community with others, have physical and economic access at all times to adequate food or means for its procurement.” CESCR General Comment No. 12: The Right to Adequate Food (Art. 11).
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