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FOREWORD


Forests provide goods and services, employment and income to perhaps 2.5 billion people 
 worldwide. Recognition of the importance of forests for food security and nutrition has 
 significantly increased in recent years. Since the first International Conference on Forests 
 for Food Security and Nutrition in 2013, FAO has made efforts to promote cross-sectoral 
 collaboration to achieve sustainable forestry, agriculture and food security and nutrition 
 simultaneously. Such efforts prompted the endorsement of policy recommendations 
 on sustainable forestry for food security and nutrition at the forty-fourth session of the 
 Committee on World Food Security in October 2017.


This publication goes one step forward by introducing health into the 


recommendations on the linkages between forests, nutrition and food security. Its aim 
 is to expand cross-sectoral collaboration to a new set of stakeholders who are vital to 
 unlocking the full potential of forests for contributing to greater human well-being. 


Nutrition and health are intrinsically connected: Good nutrition cannot be achieved 
 without good health and vice versa. Yet forests also provide a wide range of benefits to 
 human health and well-being beyond those generally addressed in connection with the 
 food security and nutrition framework. 


The COVID-19 pandemic reminds us that the health and well-being of humans, animals 
 and the environment are closely interlinked – the One Health concept, as described in 
 this publication – and that changes are needed in the way humans engage with nature. 


Raising awareness that forests are essential for the well-being of all people, and creating 
 an enabling environment in which people can benefit from forests, can help transform 
 people’s interactions with these ecosystems, especially in a rapidly urbanizing world. 


This publication offers an opportunity to delve into the forest–nutrition–health nexus 
 in diverse contexts (specifically rural versus urban settings) and presents examples of 
 policies, good practices and recommendations for each context. It concludes with a 
 set of global recommendations, addressed to policy-makers, which we hope will be a 
 source of inspiration to further support cross-sectoral approaches in developing policies, 
 programmes and projects, particularly in forestry, food security, nutrition and health.


Mette L. Wilkie
Director, FAO Forestry Division
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FAO  Food and Agriculture Organization of the United Nations
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 SDG   Sustainable Development Goal
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WHO  World Health Organization
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AND NUTRITION NEXUS


nutrition is crucial for health, enabling the 
 body to defend itself and to recover from 
 disease. Furthermore, good health is crucial 
 for nutrition, enabling the body to absorb 
 vital nutrients. Malnutrition increases 
 susceptibility to infection, severity of 
 health impacts and mortality, and infection 
 exacerbates malnutrition, in a vicious cycle 
 of repeated infections, reduced immunity 
 and deteriorating nutritional status 
 (Figure 1). Malnutrition is the primary 
 Forests provide, directly or indirectly, 


important health benefits for all people. 


Health-enhancing qualities of forests are a 
 result of multiple and mutually reinforcing 
 benefits. For many communities in and near 
 forests, in both developing and developed 
 countries, biodiversity-rich forest ecosystems 
 provide edible products that contribute 
 to a healthy diet, such as fruits, leaves and 
 mushrooms, as well as a vast number of 
 medicinal plants. Forest environmental 
 services include provision of freshwater 
 resources, flood control, soil fertility, 
 microclimate regulation and habitat for 
 biodiversity. However, forests also contribute 
 to human health in less direct ways, and for 
 people less directly associated with forest 
 habitat, including those living in urban areas. 


In discussing the overall role of forests 
 for human health, the concept of health 
 has to be understood widely to include 
 not only treatment of diagnosed illnesses, 
 but also ways to sustain health and well-
 being and prevent illness. The World Health 
 Organization (WHO), in its constitution, 
 defines health as “a state of complete 
 physical, mental and social well-being 
 and not merely the absence of disease or 
 infirmity”, which stresses the importance 
 of preventive as well as curative health 
 measures. Even more broadly, health 
 can be considered not only in terms of 
 the individual, but also in relation to the 
 well-being of the community, which in 
 turn depends on the well-being of the 
 environment. 


Nutrition security is an important 
 component of human health. Good 


FIGURE 1. The vicious cycle of malnutrition 
 and infection


Source: Katona and Katona-Apte, 2008.


The 
 malnutrition 


infection 
 cycle
 Inadequate 
 dietary intake
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Incidence
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 Severity
 Appetite loss


Nutrient loss
 Malabsorption
 Altered metabolism


Weight loss
 Growth faltering
 Lowered immunity


Mucosal damage
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cause of immunodeficiency worldwide, 
 with infants, children, adolescents and the 
 elderly most affected (Katona and Katona-
 Apte, 2008). In combination with infectious 
 diseases such as acute respiratory infection, 
 malaria, measles and diarrhoeal diseases, 
 undernutrition among children can be 
 lethal, as it magnifies the effects of disease. 


Healthy diets, as an important component 
 of good nutrition, are also critical to 
 reduce the risks of overweight, obesity and 
 related non-communicable diseases (NCDs). 


As key health problems, climatic 
 conditions and the accessibility, type and 
 integrity of forests vary in different parts of 
 the world, the role of forests in sustaining 
 and promoting human health varies 
 among continents and regions. This role 
 is also influenced by the place of forests 
 in people’s culture and livelihoods. All 
 people benefit indirectly from the multiple 
 environmental services that forests provide, 
 such as carbon sequestration, temperature 
 control and air purification. However, for 
 populations living in close proximity to 
 forests or depending on them for their 


livelihoods, forest products and the forest 
 environment may have a more direct role 
 in human health. For urban populations the 
 benefits may be less obvious.


Millions of rural women, men and 
 children obtain both macro- and 


micronutrients from wild forest foods such 
 as nuts, roots, fruits, seeds, mushrooms, 
 insects, leaves, honey and wild meat. Forest 
 employment and income enable people 
 to purchase food to ensure healthy and 
 diversified diets throughout the year. 


Woodfuel from forests, by offering the 
 means for food processing, cooking and 
 sterilizing water, directly contributes to food 
 utilization and to decreasing the occurrence 
 of food- and waterborne diseases. This is 
 vital, as waterborne diarrhoeal diseases, for 
 example, are responsible for 2 million deaths 
 each year, with the majority occurring in 
 children under five (WHO and UNICEF, 2000). 


Forests also have a filtering role in provision 
 of freshwater, with approximately 75 
 percent of the world’s accessible freshwater 
 coming from forested watersheds 


(Millennium Ecosystem Assessment, 2005). 


In the Democratic Republic of the Congo, the leaves of Gnetum sp. are consumed as a 
 leaf vegetable and provide revenue for women, further contributing to food security 
 and nutrition


©FAO/Ousseynou Ndoye 



(13)between forests and health include 
 improved environmental quality (enhanced 
 microclimatic conditions) and opportunities 
 for recovery from stress and physical activity 
 (Hartig et al., 2014; Kuo, 2015; Tyrväinen, 
 Bauer and O’Brien, 2019). Growing evidence 
 also suggests that direct contact with nature 
 contributes to a healthier composition 
 of the human commensal microbiota – 
 micro-organisms living mostly in the human 
 gut but also on skin and in other parts of 
 the body, which help their human hosts by 
 providing essential nutrients, metabolizing 
 indigestible compounds and defending 
 against pathogens – and to improved 
 human immune functions (Aerts, Honnay 
 and Van Nieuwenhuyse, 2018) (see Box 1). 


Non-material or amenity benefits from 
 forests also include spiritual enrichment and 
 cognitive development benefits (Millennium 
 Ecosystem Assessment, 2005). 


Much research regarding the health 
 benefits of forests concerns their role 
 Populations living in or near forests 


are often distant from centralized health 
 services and may be more dependent on 
 forest-derived medicines in traditional 
 health care systems, including indigenous 
 or folk medicine, for a wide array of 
 ailments (Pierce Colfer et al., 2006). For 
 instance, over 1 billion people worldwide 
 use herbal and home remedies to treat 
 children’s diarrhoea (FAO, 2014). Medicinal 
 plants in forests have been used by humans 
 for at least 5 000 years (Petrovska, 2012). 


The total number of plant species used 
 for medicinal purposes could be as high 
 as 50 000 (Schippmann, Leaman and 
 Cunningham, 2002). 


High rates of urbanization and 
 industrialization would seem to distance 
 large populations from the benefits of the 
 forest. However, forests can and do still 
 play a role in supporting their health. In 
 terms of nutrition, some forest products 
 have long contributed to diets even 
 for these populations (e.g. mushrooms, 
 berries). Globalization is contributing to 
 expansion of the array of tropical forest 
 foods reaching consumers, for example 
 palm hearts and insects. Drugs derived from 
 forest plants also have an important role in 
 modern medicine. 


Moreover, urban and peri-urban forests, 
 woods and green spaces have considerable 
 and developing potential in enhancing 
 public health, although the economic and 
 societal values of this role are not yet fully 
 understood. In urban contexts, pathways 
 Nutritious honey, fresh from the hive, 
 Nepal 


©A. Perlis


Peri-urban forests offer opportunities for 
 healthy physical activity


©pikist.com
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in fighting NCDs such as cardiovascular 
 diseases, cancers, chronic respiratory 
 diseases and type 2 diabetes, which are 
 linked to chronic stress, poor diet and 
 other lifestyle factors such as insufficient 
 physical activity (e.g. Nilsson et al., 2011; 


Tyrväinen, Bauer and O’Brien, 2019). NCDs 
 are responsible for almost three-quarters 
 of all deaths globally, the majority of which 
 occur in low- and middle-income countries 
 (WHO, 2018a). Six NCDs are included in the 
 top 10 global causes of mortality (WHO, 
 2018b): cardiovascular diseases, stroke, 
 chronic obstructive pulmonary disease, 
 Alzheimer’s disease, respiratory cancers 
 and type 2 diabetes. The large share of 
 people suffering from these diseases, in 
 both developed and developing countries, 
 not only decreases collective well-being, 
 but also drives up the cost of health care 
 and reduces workforce capability. These 
 health problems often disproportionately 


affect socio-economically disadvantaged 
 and vulnerable groups and are frequently 
 linked with poor food security and nutrition 
 status, which leads to further health issues. 


Unplanned and unmanaged population 
 growth and high rates of poverty are 
 associated with malnutrition and increased 
 risk of NCDs. The burden of diabetes in 
 Africa, for example, is expected to increase 
 by 110 percent between 2013 and 2035, 
 and a high proportion (50.7 percent) of 
 diabetes cases are undiagnosed (Hunter-
 Adams et al., 2017). A greater focus on 
 strategies for prevention of NCDs is needed 
 across continents.


It must also be noted that forests, as do 
 all nature areas, pose some risks to human 
 health, including allergic reactions caused 
 by substances from some forest plant and 
 animal species; forest pests and pathogens; 


the risk of falling limbs or entire trees, 
 especially during storms; the hazards of 


The “biodiversity hypothesis” 


(von Hertzen, Hanski and 
 Haahtela, 2011) proposes 
 that reduced contact with 
 the natural environment and 
 biodiversity leads to inadequate 
 stimulation of human 


immunoregulatory circuits, 
 with a consequent increase 
 in the occurrence of chronic 
 inflammatory diseases.


It is suggested that microbial 
 input from the natural 


environment is required to drive 
 immunoregulation: Interaction 
 with the natural environment 
 enriches the composition of the 
 human commensal microbiota, 
 supporting the development 
 of human immune responses 
 (Hanski et al., 2012; Rook, 2013). 


This may be a crucial benefit 
 of human contact with nature 
 and green spaces. Several 
 studies show that people living 
 closer to natural and biodiverse 
 environments have a more 
 diverse and rich microbiota and 
 less atopic sensitization (Ege et 
 al., 2011; Hanski et al., 2012; 


Ruokolainen at al., 2015, 2017). 


In addition to enriching the gut 
 microbiome, the biodiversity 
 of the living environment also 
 heavily influences the diversity 
 of microbes on human skin. 


Thus, factors that alter the 
 health of the skin microbiome 
 have the potential to create 
 a predisposition for non-
 communicable inflammatory 
 diseases (Prescott et al., 2017).


The exposure to beneficial 
 microbiota in the environment 
 during early life has been 
 seen to affect immune system 
 development. Ruokolainen 
 et al. (2015) observed 
 that reduced contact of 
 children with biodiversity in 
 natural habitats has adverse 
 consequences on the assembly 
 of human commensal 


microbiota and its contribution 
 to immune tolerance. A lower 
 prevalence of atopy (the 
 tendency to develop allergic 
 diseases) and atopic diseases 
 in children living in rural areas 
 compared with those living in 
 urban areas may be explained 
 by their greater exposure to soil 
 micro-organisms.


  Box 1 Forest contact and human immune function: 


the “biodiversity hypothesis”



(15)forest work, particularly logging; attack 
 by wild carnivores and venomous animals, 
 such as snakes; contact with or consumption 
 of toxic forest products, such as certain 
 fungi; and frequent wildfire in some 
 forest environments (although these are 
 not all explored in this publication). Some 
 infectious diseases are spread through 
 forest pest vectors, for example Lyme 
 disease and encephalitis borne by ticks (e.g. 


Tyrväinen, Bauer and O’Brien, 2019). Other 
 forest-associated diseases include malaria, 
 Chagas disease, African trypanosomiasis 
 (sleeping sickness), leishmaniasis and 
 lymphatic filariasis. 


With land-use change and forest loss 
 and fragmentation, in many places the 
 boundaries between forest and inhabited 
 areas are becoming less distinct, while 
 globalization and enhanced trade have 
 contributed to making many traditional 
 forest communities less remote from more 


developed areas. These changes are 
 bringing about new challenges associated 
 with the forest–health–nutrition nexus, 
 including changing diets and erosion of 
 traditional health-related knowledge. An 
 area of intense scrutiny today is the rise 
 of novel zoonotic diseases – diseases that 
 have crossed over from animals and now 
 infect humans. A number of zoonotic 
 diseases that have had dire health and 
 socio-economic consequences, such as 
 malaria, dengue fever, Lyme disease, HIV 
 and Ebola, are almost certainly connected 
 with the loss and fragmentation of forest 
 habitats and increased contact of humans 
 with wild animal products. A “One Health” 


approach, integrating policies in all 
sectors touching on human, animal and 
environmental health, is clearly needed to 
address such vital issues at the interface 
between humans, animals and various 
environments.
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IN OR NEAR FORESTS


are micronutrient deficient (WHO, 2020). 


While forest foods may have a small role 
 in terms of calories, they form a critical 
 part of diets commonly consumed by rural, 
 food-insecure populations and add variety 
 to predominantly staple diets. A variety 
 of wild products – including herbs, leaves, 
 fruits, nuts, insects, wild meat, and inland 
 and coastal fishery products – supply energy 
 and carbohydrates, fats, proteins, vitamins 
 and minerals to the diets of around 1 billion 
 people (Burlingame, 2000). Forests provide 
 a significant portion of the daily intake of 
 these nutrients to people living in forested 
 regions (FAO, 2011). A study in four villages 
 in Gabon, for example, revealed that forest 
 foods contributed 82 percent of the protein, 
 36 percent of the vitamin A and 20 percent 
 of the iron in rural diets (Blaney, Beaudry 
 It is estimated that around 820 million 


people live in tropical forests and savannahs 
 in developing countries (FAO, 2018a), and a 
 major proportion of these depend on forest 
 goods and services for the provision of food, 
 woodfuel, building materials, medicines, 
 employment and cash income. In addition, 
 millions of small forest owners in developed 
 countries manage and benefit from a 
 vast number of forests. When smallholder 
 farmers practising agroforestry or depending 
 on the regulatory and provisioning services 
 of forests and trees in the landscape are 
 included, the number of people who can 
 be considered forest dependent reaches 
 perhaps 2.5 billion (FAO and UNEP, 2020). 


The role of forests in the health of these 
 populations can be considerable. Forests 
 provide foods and livelihood and income-
 earning opportunities that contribute 
 to food security and nutrition. They are 
 a source of a wide variety of medicinal 
 products that form the backbone of 
 traditional medicine. They are a source of 
 woodfuel, used to cook food and sterilize 
 water. Furthermore, they are key to the 
 spiritual and mental health of many groups 
 of people, particularly Indigenous peoples, 
 whose cultures are tightly intertwined with 
 the environment in which they live.



DIRECT CONSUMPTION OF  FOREST FOODS FOR GOOD  NUTRITION AND HEALTH


Nutrient deficiency is a critical challenge 
 to human health. Globally, it is estimated 
 that 820 million people are undernourished 
 (FAO et al., 2019), and over 2 billion people 


The leaves of Balanites aegyptiaca, which grows 
 in drylands of Africa and the Near East, are tasty and 
 nutritious


©FAO/Roberto Faidutti
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providing a safety net during famine and 
 emergency situations, especially for the 
 poorest and most marginalized populations. 


A study analysing household income 
 data from 7 975 rural households in 
 24 developing countries across three 
 continents found that 77 percent of 
 the households harvested wild food for 
 subsistence (Hickey et al., 2016) (Figures 2 
 and 3). The study found that in Africa, 
 vegetables, fruits, roots, tubers and spices 
 and Latham, 2009). In some communities 


with high levels of forest food use, wild 
 forest foods alone are sufficient to meet 
 minimum dietary requirements for fruits, 
 vegetables and animal-source foods 
 (Rowland et al., 2015). The high poverty 
 rates in most forest areas of developing 
 countries makes the contribution of forest 
 food consumption particularly critical for 
 forest communities (Agrawal et al., 2013). 


Forest foods are especially important in 


FIGURE 2. Predominance of subsistence uses of forest food collected by rural 
 households 
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FIGURE 3. Proportion of sampled households reporting wild food collection 
 from forest environments, by region


Source: Hickey et al., 2016. 
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(19)of chicken meat, although absorption of 
 iron from plant sources is lower than from 
 animal sources. Iron absorption is enhanced 
 by the intake of vitamin C, which is found 
 in large amounts in many tree fruits 
 (Jamnadass et al., 2015).


Fruits from a number of wild indigenous 
 fruit trees have a high content of vitamins 
 and minerals (Table 1) and can contribute 
 to the micronutrient supply of local 
 communities year round, even during 
 seasonal food shortages (Vinceti et al., 
 2013). For example, the consumption of 
 40 to 100 g of Grewia tenax berries could 
 supply almost 100 percent of the daily 
 iron requirement of a child under the 
 age of eight years. Such forest fruits also 
 have high sugar content, which makes 
 them important sources of energy. The 
 fruits of Dacryodes edulis and the seeds of 
 Irvingia gabonensis, Sclerocarya caffra and 
 Ricinodendron rautanenii all have higher 
 fat content than groundnuts (peanuts). 


Wild meat and insects. Bushmeat and 
 artisanal fisheries contribute greatly to 
 meeting dietary protein requirements 
 of households close to forests. In Central 
 Africa, for example, they account for 
 85 percent of the total protein intake of 
 were the most commonly harvested wild 


plant foods, while mammals, insects, snails 
 and worms were the most commonly 
 harvested animal products; in Asia, bamboo 
 shoots, wild banana, ferns and tamarind 
 were the most commonly harvested wild 
 plant foods, with mammals, amphibians, 
 snails and crustaceans such as crabs and 
 shrimps the most commonly harvested wild 
 animal products. 


Forest foods are of particular nutritional 
 (and cultural) importance to Indigenous 
 communities. A study of 22 countries in Asia 
 and Africa, including both industrialized 
 and developing countries, found that 
 Indigenous communities use an average of 
 120 wild foods per community (Bharucha 
 and Pretty, 2010).


In India, it has been estimated that up 
 to 50 million households supplement their 
 diets with fruits gathered from wildland 
 forests and surrounding bushland (FAO, 
 2011). In Nepal, individual households 
 collect as much as 160 kg of wild 


mushrooms per year for direct consumption 
 (Christensen et al., 2008). A study in South 
 Africa found that 62 percent of children 
 (in a sample of 850) supplemented their 
 diets with wild food and 30 percent relied 
 on wild food for over 50 percent of their 
 diet (Shackleton et al., 2010, cited in 
 Agrawal et al., 2013). A survey of over 
 17 000 households in 28 European countries 
 indicated that as many as 25 percent of 
 households consumed forest foods they had 
 gathered themselves (Lovrić, 2016). 


Contribution to dietary 
 requirements


Tree products (leaves, nuts and seeds). 


Edible leaves of wild African trees such as 
 baobab (Adansonia digitata) and tamarind 
 (Tamarindus indica) are high in calcium and 
 are sources of protein and iron (Kehlenbeck 
 and Jamnadass, 2014, cited in Jamnadass et 
 al., 2015).


The iron content of dried seeds of the 
 African locust bean (Parkia biglobosa) and 
 raw cashew nut (Anacardium occidentale) is 
 comparable with, or even higher than, that 


In sub-Saharan Africa, the baobab (Adansonia digitata) 
 provides fruits that contain 50 percent more calcium than 
 spinach, are high in antioxidants and have three times 
 the vitamin C of an orange; leaves that are an important 
 source of vitamins and micronutrients; and edible oil 
 from the seeds
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forest people (FAO, 2017a). In the same 
 region it has been estimated that hunting 
 provides 30 to 80 percent of the protein 
 intake of rural households and nearly 
 100 percent of animal protein in villages 
 within forests (Koppert et al., 1996 and 
 Nasi et al., 2011, cited in FAO, 2017a). In 
 Madagascar, the loss of access to wild meat 
 was seen to lead to a 29 percent increase 
 of children’s anaemia, and the increase was 
 even greater in the poorest households 
 (Golden et al., 2011, cited in FAO, 2018a).


Small insects, caterpillars and snails 
 are also important sources of animal 
 protein and fat. Forest caterpillars, for 
 example, contain even more protein, 
 fat and energy than meat or fish (Pierce 
 Colfer, 2012). Furthermore, 100 g of 
 cooked caterpillars provide more than 
 100 percent of daily vitamin and mineral 
 requirements (Vantomme, Göhler and 
 N’Deckere-Ziangba, 2004). Insects have 
 always been a part of human diets and are 
 currently a cheap and accessible source of 


nutritious food, supplementing the diets of 
 approximately 2 billion people, mainly in 
 Asia, Africa and Latin America. Worldwide, 
 humans consume more than 1 900 insect 
 species, of which the most common 
 are beetles (Coleoptera) (31 percent), 
 caterpillars (Lepidoptera) (18 percent) 
 and bees, wasps and ants (Hymenoptera) 
 (14 percent) (van Huis et al., 2013). 


TABLE 1. Nutrient contents of selected African indigenous and exotic fruits 
 per 100 g edible portion 


Species Energy


(Kcal)


Protein
 (g)


Vitamin C
 (mg)


Vitamin A 
 (RE*)


(μg)


Iron 
 (mg)


Calcium 
 (mg)


Indigenous fruits


Adansonia digitata 327 2.5 126–509 0.03–0.06 6.2 275


Dacryodes edulis 263 4.6 19  0.8 43


Grewia tenax  3.6   7.4–20.8 610


Irvingia gabonensis (kernels) 697 8.5  3.4 120


Sclerocarya birrea 225 0.7 85–319 0.035 3.4 35


Tamarindus indica 275 3.6 11–20 0.01–0.06 3.1 192


Ziziphus mauritiana 184 0.4 3–14 0.07 0.8 23


Exotic fruits 


Guava (Psidium guajava) 68 2.6 228 0.031 0.3 18


Mango (Mangifera indica) 65 0.5 28 0.038 0.1 10


Orange (Citrus sinensis) 47 0.9 53 0.008 0.1 40


Pawpaw (Carica papaya) 39 0.6 62 0.135 0.1 24


* RE = retinol equivalents. 


Source: Vinceti et al., 2013.


Palm weevil larvae (grubs) are an 


important source of protein in the Amazon 
 and Congo basins and Southeast Asia 
 (Limoncocha Biological Reserve, Ecuador)
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(21)Other forest products. Cassava, taro, yam 
 and sweet potato are among the major 
 sources of carbohydrates extracted from 
 forests and consumed directly. Resins, saps, 
 gums and honey are rich in protein and 
 minerals. Mushrooms are rich in minerals, 
 vitamins and amino acids. Wild vegetables 
 contribute important vitamins and minerals. 


In the Mekong Delta of Viet Nam, for 
 instance, wild vegetables were seen to 
 contribute 38 percent of the vitamin A, 
 35 percent of the vitamin C, 30 percent 
 of the calcium and 17 percent of the iron 
 consumed by women (Ogle et al., 2001). 


Table 2 provides examples of how specific 
 non-wood forest products (NWFPs) can help 
 address particular nutritional deficiencies. 


Dietary diversity


Forest foods also contribute to dietary 
 diversity, and a more diverse diet 
 increases the diversity of the gut 


microbiome for improved health (Heiman 


and Greenway, 2016; Singh et al., 
 2017). A statistically significant positive 
 association has been found between the 
 dietary diversity of children in developing 
 countries and the tree cover in their 
 communities (Ickowitz et al., 2014). A 
 study of data from 43 000 households 
 across 27 countries in Africa found that 
 the dietary diversity of children who 
 were exposed to forests was at least 
 25 percent higher than that of children 
 who were not (Rasolofoson et al., 2018). 


In the East Usambara Mountains of the 
 United Republic of Tanzania, children and 
 mothers in households that had more 
 tree cover close to their homes and that 
 ate more foods from forests were found 
 to have more diverse diets (Powell, Hall 
 and Johns, 2011), while children living in 
 deforested areas in Malawi were seen to 
 have less diverse diets than children living 
 in areas where forests remained intact 
 (Johnson, Jacob and Brown, 2013).  


TABLE 2. Use of non-wood forest products in addressing nutritional deﬁ ciencies


Common nutritional problem NWFPs useful in solving these problems
 Protein–energy malnutrition, causing reduced 


growth, susceptibility to infection, changes in 
 skin, hair and mental facility


Nuts, seeds (e.g. Geoffroea decorticans, 
 Ricinodendron rautanenil, Parkia spp.), palm 
 oil, baobab (Adansonia digitata) leaves, small 
 animals (snails, insects, caterpillars)


Vitamin A deficiency, which can cause 


blindness and, in extreme cases, death Green leaves (e.g. Pterocarpus spp., Moringa 
 oleifera, Adansonia digitata), yellow and 
 orange fruit (e.g. bush mango), resins, 
 unrefined palm oil, the gum of Sterculia spp., 
 bee larvae and other animal food


Iron deficiency, causing anaemia, weakness 
 and susceptibility to infection, especially in 
 women and children, and increased risk of 
 low-birthweight babies


Bushmeat, green leaves (Leptadenia hastata, 
 Adansonia digitata), seeds (Parkia biglobosa, 
 Anacardium occidentale), Grewia tenax 
 berries, mushrooms


Niacin (vitamin B3) deficiency, which may 
 cause dementia, diarrhoea and dermatitis; 


common in zones with a maize-based diet


Baobab (Adansonia digitata), Boscia 
 senegalensis and Momordica balsamina 
 fruit, Parkia spp. seeds, bush mango (Irvingia 
 gabonensis), acacia (Acacia albida)


Riboflavin (vitamin B2) deficiency, which 
 causes skin problems; common in those with 
 a rice-based diet


Green leaves, especially Anacardium spp., 
 Sesbania grandiflora and Cassia obtusifolia; 


insects
 Vitamin C deficiency, which increases 


susceptibility to disease


Fruit of Adansonia digitata, Sclerocarya caffra 
 and Ziziphus mauritiana; leaves (e.g. Cassia 
 obtusifolia); gum of Sterculia spp.


Source: Based on Falconer and Arnold, 1988; FAO, 2017a.
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FOREST-BASED INCOMES  SUPPORTING HUMAN  NUTRITION AND HEALTH


Income can influence health outcomes in 
 several ways, both by providing for the 
 material conditions necessary for survival, 
 and by affecting social participation and 
 the opportunity to control life circumstance 
 (Marmot, 2002). Income from the forest 
 sector also helps people buy food, which 
 can contribute to individual and household 
 food security, nutrition and health. A study 
 in the Democratic Republic of the Congo, 
 for instance, found that a large part of 
 forest product marketing by women was 
 intended to support health. In Phalanga 
 village, for example, women invested 
 48 percent of their cash income in nutrition, 
 and 24 percent of proceeds from the sale 
 of forest products was spent on health care 
 (Endamana et al., 2015). 


Forest income can be associated with 
 the production and sale of wood and non-


wood forest products and the provision of 
 forest services for local, regional, national 
 or international markets. Employment can 
 be formal or informal, casual, contractual 
 or permanent. Technology and value 
 addition processes also affect the share of 
 income that local people receive, eventually 
 influencing their ability to buy food and 
 medicines and to obtain health care.


The forest sector has created some 54 
 million full-time equivalent jobs, including 
 13 million in the formal sector (about 0.4 
 percent of the global workforce) and 41 
 million in the informal sector (FAO, 2014).  


In some countries, small and medium-sized 
 forest enterprises may account for up to 80 
 to 90 percent of employment in all forest 
 enterprises, formal and informal (World 
 Bank, 2016).


Enterprises producing solid wood 
 products are the largest formal forest-
 sector employers at the global level and 
 in all regions except Africa, employing 
 about 5.4 million people in all. These are 
 followed in importance by pulp and paper 
 enterprises and then by producers of 
 roundwood (FAO, 2014).


A study of the contribution of the forest 
 to cash income in eight villages in Uganda 
 (Shepherd, Kazoora and Mueller, 2013) 
 indicated that fuelwood and charcoal 
 were by far the most important products, 
 accounting for 36 percent of all cash sales, 
 followed by building materials (including 
 poles and thatching materials, as well as 
 fired clay bricks), which accounted for 
 30 percent. Cash was also obtained through 
 the collection of various forest foods, 
 fibre and medicines. Timber was the least 
 important source of cash income. Location 
 and access to markets made a difference in 
 villagers’ ability to sell forest products. Men 
 sold a higher percentage of forest products 
 than women did in both remote and less 
 remote villages.


Non-wood forest products, including 
 among others forest foods, medicines 
 and cosmetics, are often an important 
 source of income in developing countries. 


The people of the Sahel obtain almost 
 Brazil nuts from the Bolivian Amazon 


provide not only nutritional beneﬁ ts, but 
 also income to support the nutrition and 
 health of forest communities
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(23)80 percent of their household income from 
 NWFPs; these products provide more than 
 50 percent of household income in the 
 Sudan and 45 percent in the Congo Basin 
 (Figure 4). NWFPs contribute to economic 
 well-being not only for their collectors 
 and sellers but for others involved along 
 the value chain. For example, eight West 
 African countries alone exported 350 000 
 tonnes of shea butter in 2008, with an 
 export value equivalent to USD 87.5 million 
 (at 2008 prices). The shea butter value 
 chain, including collection, processing 
 and marketing of shea nuts, provides jobs 
 for some 4 million to 5 million women, 
 contributing about 80 percent of the total 
 income of women-headed households 
 (Ferris et al., 2001; FAO, 2011).



MEDICINES FROM THE FOREST 


Diseases pose a particular challenge to 
 the survival of forest people. Transmissible 
 diseases are particularly diverse in forest 
 ecosystems, especially moist and hot 
 tropical ecosystems (Dounias and Froment, 
 2006), and forest communities are often 
 remote from health services.


WHO estimates that at least 80 percent 
 of the world’s population depends on 
 traditional medicine to meet primary health 
 care needs (Azaizeh et al., 2003). In all 


major tropical regions, local knowledge 
 of medicinal plants constitutes a major 
 part of traditional health care systems, 
 such as Ayurvedic medicine in India. These 
 traditional health care systems are crucial 
 for sustaining lives, particularly in areas 
 where formal health care systems are 
 absent (FAO, 2006).


WHO (2019) defines traditional 
 medicine as the “sum total of the 
 knowledge, skill, and practices based on 
 the theories, beliefs, and experiences 
 indigenous to different cultures, whether 
 explicable or not, used in the maintenance 
 of health as well as in the prevention, 
 diagnosis, improvement or treatment 
 of physical and mental illness”. Such 
 systems contribute to the resilience of 
 peoples associated with forests around 
 the world, often as the most available, 
 accessible, affordable and sometimes 
 culturally acceptable source of health 
 care. For example, it is estimated that 
 at least 1 billion people in developing 
 regions use herbal remedies to treat 
 children’s diarrhoea (FAO, 2014). The 
 custodians of traditional knowledge and 
 expertise regarding medicinal plants, their 
 transformation into safe and effective 
 products and their use in household health 
 are most often women (FAO, 2018b).


FIGURE 4. Percentage of household income from non-wood forest products


Source: FAO, 2018a.
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Data on the exploitation, management, 
 consumption and trade of medicinal plants 
 are deficient, however.


Baishya, Sarma and Begum (2013) report 
 that the forests in the state of Assam, India, 
 are known to host about 900 species of 
 medicinal herbs and plants. Forest plant 
 species are commonly used in India to 
 treat snake-bite, asthma, jaundice, dropsy, 
 gynaecological problems, piles, elephantiasis, 
 bronchitis, rheumatism, leprosy, diabetes, 
 cancer, pneumonia, paralysis, pharyngitis, 
 ulcers, dysentery, cough, skin diseases, fever 
 and lactation insufficiency (Baishya, Sarma 
 and Begum, 2013; Padal, Chandrasekhar and 
 Vijakumar, 2013). 


Randrianarivony et al. (2017) report 
 the use of 235 taxa to treat 76 diseases in 
 southwestern Madagascar. Among them, 
 the most cited uses were in pregnancy, 
 childbirth and post-partum care and in 
 treating disorders of the digestive system.


The most commonly used plant parts for 
 medicinal purposes are the leaves (Padal, 
 Chandrasekhar and Vijakumar, 2013), but 


forest products with common medicinal 
 uses also include cola nuts, coffee (caffeine) 
 and chocolate. 


In a study of two districts in western 
 Ghana (Ahenkan and Boon, 2011), 
 90 percent of a surveyed population 
 used plant-based medicines to cure 
 ailments such as malaria, typhoid, fever, 
 diarrhoea, arthritis, rheumatism and snake-
 bite. Approximately two-thirds of the 
 respondents had traditional knowledge 
 of NWFPs used to prepare remedies by 
 themselves. 


In Central Africa, leafy vegetables, 
 slightly unripe fruit such as jujube, acacia 
 pods and tamarind flowers are used in the 
 treatment of diarrhoea and haemorrhoids; 


leafy vegetables, ripe fruit, and the 
 bark and roots of acacia are used for 
 constipation and stomach ache; custard 
 apple, various barks such as acacia or kola 
 nut and karité are used to treat parasites; 


and bark (especially acacia) and honey 
 are used to treat bone aches, coughs and 
 asthma (FAO, 2017a).


A Maasai tribesman in the United Republic of Tanzania cuts bark off a mkunde kunde 
 tree, which is ground into a paste and used to treat abdominal pains in humans, as 
 well as to deworm animals
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(25)Many wild edible mushrooms also 
 have medicinal properties, including as 
 antibacterials (Singha et al., 2017). A study 
 in northern India identified 33 mushroom 
 species used by local herbalists (either 
 alone or with other herbs) to treat various 
 conditions ranging from blood, heart and 
 respiratory ailments to arthritis and diseases 
 of the nervous and urogenital systems 
 (Malik et al., 2017).


In China, almost 5 000 of over 26 000 


native plant species (19 percent) are used as 
 drugs (Duke and Ayensu, 1985). Traditional 
 Chinese medicine also includes many 
 preparations obtained from animals (such as 
 tiger bones, antelope, buffalo or rhinoceros 
 horns, deer antlers and bear or snake bile), 
 often in combination with medicinal herbs, 
 although their clinical efficacy has not been 
 well studied (Still, 2003). Such products can 
 command very high prices (Box 2) but are 
 ethically and environmentally controversial 
 (as discussed in the section on sustainable 
 wildlife management in Chapter 5). 


Indeed, forest-based medicines are 
 often a source of income for forest 
 dwellers. Herbal medicines alone are 
 worth USD 189 million dollars annually 
 to rural Ugandans – nearly 60 percent of 
 the national health budget (Shepherd, 
 Kazoora and Mueller, 2013). Some forest-
 based medicinal products are traded 
 internationally or form the basis of 
 commercial pharmaceuticals (see Chapter 3).


These values call for conservation efforts 
 to maintain the full diversity of species used 
 in alleviating human suffering, both now 
 and in the long term. 


The nut or seed of Garcinia kola (bitter 
 kola) is used in Central Africa as a 
 purgative, antiparasitic and antimicrobial 
 and is adopted in the treatment of 
 bronchitis, coughs and throat infections 
 and to prevent and relieve colic 


©FAO/Armand Asseng Ze


The caterpillar fungus Ophiocordyceps sinensis (also known as Cordyceps sinensis), 
 collected in the Himalayan region of Bhutan, China and Nepal and greatly prized in 
 traditional Chinese medicine, is valued at USD 20 000 to 40 000 per kilogram. The 
 parasitic fungus grows in caterpillars, consuming and killing its hosts. The fungus 
 contains more than 20 bioactive ingredients, to which more than 30 bioactive 
 properties have been attributed, including immunomodulatory, antitumor, 
 anti-inflammatory, and antioxidant activities. It has exhibited activity against 
 arteriosclerosis, depression and osteoporosis activities, and may also improve 
 endurance, cognition and memory (Lo et al., 2013). 


Collection of O. sinensis also makes important contributions to household 
 income in the areas where it is collected. In 2011, the fungus contributed 40.5 
 percent of total NWFP revenue in Nepal, with the sale of 474 kg of fungus bringing 
 USD 6 million to 8.5 million. In certain areas of the country, income from the sale of 
 the fungus contributes more than half of total household income (USD 1 844 per 
 year) (Shrestha and Bawa, 2014). 


  Box 2 Chinese caterpillar fungus, a medicinal non-wood 
forest product worth its weight in gold
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WOODFUEL: A SOURCE OF  HEALTH BENEFITS AS WELL  AS RISKS


Use in cooking food and 
 sterilizing water


It is estimated that over 75 percent of rural 
 households in low- and medium-income 
 countries depend primarily on woodfuel 
 for cooking (as compared with around 
 20 percent of urban households in these 
 countries, although urban households 
 are more likely to use charcoal, while 
 rural households are more likely to use 
 fuelwood). The reliance is greatest in Africa, 
 Asia and Latin America and the Caribbean, 
 where 98 percent of the world’s 795 million 
 undernourished people live (Figure 5) (FAO, 
 2017b). Woodfuel is particularly important 
 for the poorest people, for whom it is 
 often the cheapest, most readily available 
 and most easily accessible source of fuel. It 
 thus has an essential role in human health, 
 as cooking is necessary for the utilization 
 of many foods, as well as for boiling and 
 sterilizing water. 


Cooking food can improve nutritional 
 quality and uptake. It increases the 
 bioavailability of certain micronutrients, 
 such as beta-carotene (in such foods as 
 tomatoes, carrots and sweet potatoes) 
 and lycopene (an antioxidant found in 


tomatoes) and allows iron and other 
 minerals to be better absorbed by the 
 body. Many foods with high nutritional 
 value, such as beans and cereals – which 
 are especially important in the diets of 
 people who cannot afford animal protein 
 – require long cooking times. Cooking also 
 makes food easier to chew, thereby making 
 digestion more efficient. Cooking and 
 reheating food also increases food safety by 
 eliminating dangerous micro-organisms and 
 toxic components. Woodfuel is also used 
 in smoking and drying food, to preserve 
 it and prolong its shelf life beyond the 
 growing season. In addition to household 
 use, woodfuel is also used for commercial 
 food preparation in schools, restaurants, 
 street stalls and small-scale food processing 
 industries such as tea drying and fish 
 smoking (FAO, 2017b). 


Untreated drinking-water may contain 
 parasites and pathogens that cause 
 diarrhoea, typhoid or dysentery. In 2015, 
 an estimated 663 million people globally 
 had no access to clean, safe drinking-water 
 and had to source water from unprotected 
 wells, springs and surface water. Some 
 forest communities obtain their water from 
 unreliable water sources (including river 
 water and boreholes) and as a result are 
 vulnerable to water-borne diseases. Boiling 


FIGURE 5. Percentage of households relying on woodfuel for cooking, by region


Source: FAO, 2017b.
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(27)smoke. Other health risks from woodfuel 
 use include burns and injuries. 


Woodfuel use also contributes to climate-
 related risks, including emissions of carbon 
 dioxide from unsustainable wood harvesting 
 and of methane and black carbon (the most 
 light-absorbing component of particulate 
 matter) from incomplete combustion, which 
 all have indirect ramifications for human 
 health (see Chapter 4). However, woodfuel 
 has a lower carbon footprint than fossil 
 fuels when managed sustainably.


In some cultures, the smoke from 
 domestic fuel use is believed to have a 
 benefit in repelling mosquitoes, which carry 
 diseases such as malaria. However, while 
 the burning of particular aromatic plants 
 may have some effectiveness in repelling 
 mosquitoes, WHO (2008) found that 
 cooking smoke had no effect on the indoor 
 abundance of African malaria vectors. In 
 any case, most domestic cooking is done 
 outside the peak biting times for malaria 
 vectors (FAO, 2017b).



CULTURAL, SPIRITUAL AND  MENTAL HEALTH


Well-being is a condition not only of 
 individuals, but also of the broader 
 community. For people living in and near 
 forest areas, the forest often has a cultural 
 significance that is key to the spiritual 
 health of individuals and communities and, 
 indeed, underlies local efforts to protect 
 nature and conserve forests. Forests that are 
 considered sacred account for an estimated 
 5 to 8 percent of global forest area 
 (McFarlane et al., 2019). Respect for sacred 
 sites or ancestors may be linked to concerns 
 for passing on biodiverse natural resources 
 and customary tenure rights to future 
 generations, in turn helping to protect well-
 being, identity and kinship (Fritz-Vietta, 
 2016). In northern Cambodia, for example, 
 monk-led community conservation of 
 18 000 ha of rare lowland evergreen forest 
 has been motivated by reverence for the 
 example and teaching of Buddha and has 
 been focal in post-Khmer Rouge community 
 recovery (ARC, 2010). Other examples 
 is the most common method for treating 


drinking-water, used by around 20 percent 
 of people in developing countries. An 
 estimated 1.38 billion people in Africa, 
 Asia, Latin America and the Caribbean and 
 Oceania treat drinking-water by boiling it, 
 and about 765 million people (10.9 percent 
 of the global population) use woodfuel 
 for this purpose (FAO, 2017b). Clean water 
 is also needed to wash food, for general 
 household hygiene and for treating wounds.


Health-related consequences 
 of woodfuel use


Smoke from woodfuel can pose a serious 
 human health risk, especially if woodfuel is 
 used indoors without proper ventilation and 
 burned with inefficient stoves. Household 
 air pollution is the single most important 
 environmental health risk worldwide 
 (FAO, 2017b). WHO estimates that around 
 3 billion people, mostly poor and living 
 in low- and middle-income countries, 
 use polluting fuels from biomass (wood, 
 dung, crop residues and charcoal), coal and 
 kerosene to cook and heat their homes 
 using open fires and simple stoves (WHO, 
 2018d). Smoke from solid fuels including 
 coal and biomass is associated with close to 
 4 million deaths each year from pulmonary 
 diseases, strokes, lung cancer and coronary 
 heart disease (WHO, 2018d), and it can also 
 cause blindness. Malnourished and nutrient-
 deficient people are more susceptible to 
 diseases related to poor air quality (Stloukal 
 et al., 2013). Women and children are 
 particularly exposed to risks from cooking 
 Cooking with woodfuel, Cuyabeno, 
 Ecuador
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nutrition and food security of local 
 populations depends on preventing the 
 loss of forests and trees and maintaining 
 their integrity through best practices of 
 sustainable forest management, while 
 ensuring that the harvesting of forest 
 products, including foods and medicines, 
 does not deplete the resources. Sustainable 
 forest management in turn depends on 
 secure land tenure rights, which enable local 
 people’s access to forests for their livelihoods 
 and health-giving products, providing a 
 strong incentive to conserve forest resources. 


In this regard, indigenous knowledge and 
 practices that have allowed forests to be used 
 sustainably over time can provide a sound 
 basis for improving forest management.


Forest management approaches that 
 support human health will vary depending 
 on the context, traditions, culture and 
 values of the communities. Some forest 
 communities depend on the non-intensive 
 use of extensive areas of forest, often within 
 protected areas. Restricting their use of the 
 forest can be detrimental to their health 
 because of the loss of the varied physical, 
 socio-economic, cultural and spiritual 
 benefits described above. Therefore, it 
 is essential to harmonize environmental 
 conservation, socio-economic and cultural 
 targets (Pyhälä, Orozco and Counsell, 2016).


The hunting and trade of wild animals 
 for meat or for traditional medicine poses 
 special concerns – related not only to trade 
 in endangered species but also to the risks 
 of transmission of zoonotic diseases (see 
 Chapter 4).


Conservation initiatives should also not 
 overlook the spiritual value of forests, 
 as failing to take cultural values into 
 consideration may have adverse effects on 
 the individual and societal health of forest 
 dwellers (FAO and UNEP, 2020). Sacred 
 forests house the majority of biodiversity 
 for billions of people in Africa and Asia, and 
 their stewardship has been ensured over 
 time through the respect and leadership 
 of religious stakeholders (Lowman and 
 Sinu, 2017). Their protection represents 
 a unique conservation success in rather 
 include sacred groves in the Western Ghats 


in India and Bhutan and church forests 
 of Ethiopia. Portions of these ecosystems 
 remain intact today in part because they 
 have been considered sacred by Indigenous 
 people (Lowman and Sinu, 2017). In such 
 contexts the well-being of the forest is 
 associated with enhanced collective and 
 community well-being in a large sense, 
 as Indigenous people typically establish a 
 link between individual and community 
 health and between healthy land and 
 healthy people. The concept is illustrated 
 by the North American Algic language term 
 miyupimaatisiiun – meaning “being alive 
 well” – which defines health not only in 
 terms of individual physiology, but also in 
 terms of social relations, cultural identity 
 and relation to the land (Asselin, 2015). 


Forest degradation and deforestation 
 have been observed to cause negative 
 mental health effects for Indigenous and 
 other rural populations. Among Pygmy 
 tribes in the Congo Basin, for example, the 
 inability to obtain culturally important forest 
 products such as bushmeat and medicine 
 has been seen to cause psychological unrest 
 and to have negative impact on mental 
 well-being, regardless of the abundance 
 of non-traditional alternatives (Ohenjo 
 et al., 2006; Dounias and Ichikawa, 2017). 


Deforestation leads not only to difficulties 
 in collecting locally important NWFPs, but 
 also to the deterioration (or disappearance) 
 of landscapes and sites of personal and 
 community significance (e.g. McFarlane et 
 al., 2019). These environmental changes have 
 been seen to cause psychic or existential 
 stress and loss of identity (e.g. Albrecht et al., 
 2007), which can be profound and amplified 
 by disempowerment and marginalization. 



RECOMMENDATIONS: 



HOW TO PROMOTE GOOD  HEALTH OF FOREST PEOPLE


Policy and institutions are important in 
shaping forest contributions to food and 
health (Adhikari, Ojha and Bhattarai, 
2016; Khatri et al., 2017). Above all, the 
contribution of forests to the health, 



(29)entrepreneurship opportunities and relieves 
 pressure on limited resources such as land, 
 soils, water and energy. For instance, it is 
 much more environmentally friendly to 
 produce protein from yellow mealworm 
 (Tenebrio molitor) than from beef (van Huis 
 et al., 2013). 


Insect gathering from the wild continues 
 to supplement diets and diversify livelihoods 
 in large parts of sub-Saharan Africa, 
 Asia and Latin America. Insects are often 
 gathered, processed and sold by the 
 poorest members of society, who tend to be 
 women and landless people in urban and 
 rural areas. If harvested sustainably, insect 
 gathering can directly improve diets and 
 provide cash income, for example through 
 the sale of excess production as street food 
 (van Huis et al., 2013).


It is not possible to address the forest–


health–nutrition nexus without taking 
 gender aspects into consideration (FAO, 
 2018b). In developing countries, it is 
 mainly women who control the use of 
 natural resources for nutrition and health: 


It is women who collect and sterilize 
 water, collect fuel and provide food and 
 medicine for their households. Women are 
 custodians of traditional knowledge on 
 local biodiversity, how to transform it into 
 edible and medical products and how to 
 manage it sustainably. It is also women and 
 children who suffer the most from indoor 
 difficult conditions, especially in developing 


countries. Custodians of sacred sites and 
 other holders of spiritual values are natural 
 allies in nature conservation and could 
 facilitate local people’s acceptance of 
 necessary conservation measures. It is also 
 vital to value indigenous forest knowledge 
 in forest planning and management 
 (Asselin, 2015). 


Similarly, it is essential to promote 
 livelihood and income generation 
 opportunities for communities living in 
 or near forest areas. Promoting the sale 
 of sustainably harvested forest products, 
 including edible and medicinal products, can 
 enhance the incomes of the poorest people 
 and thus their health, food security and 
 nutrition. In Nepal, for example, the poorest 
 people collect and consume a diverse range 
 of edible products from the forest (such as 
 mushrooms; the seeds of the butter tree, 
 Diploknema butyracea, used for their oil; 


and wild fruits and vegetables), but many 
 do so only for their own subsistence. With 
 support to facilitate value addition, in one 
 district the income received from the sale 
 of bay leaf increased by almost 400 percent 
 (Bhattarai et al., 2009). Nature-based tourism 
 enterprises, which are often small scale, 
 complement more traditional resource uses 
 such as farming, forestry and fisheries and 
 can play an important role in diversifying 
 rural livelihoods and creating jobs (Bell et al., 
 2009; Fredman and Tyrväinen, 2010). 


Management of edible insects as a 
 commercial food resource has great 
 potential. However, overharvesting can pose 
 conservation and food security issues. Insect 
 rearing for food and feed is being explored 
 to alleviate pressure on wild populations 
 and to support food security at a larger 
 scale. Rearing insects requires minimal 
 technical or capital expenditure and only 
 basic equipment. Small-scale insect rearing 
 is already well established in Thailand 
 and Viet Nam. More recently, Kenya and 
 Uganda have successfully established cricket 
 and grasshopper farming models. Farming 
 edible insects not only offers nutritional 


and economic value, but also provides  At a weekly market in Orissa, India, tribal women sell 
 edible forest products such as tubers and bamboo shoots
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Many of the world’s forest people, 
 including many Indigenous peoples, have 
 high rates of poverty and food insecurity 
 and are especially vulnerable to infectious 
 diseases owing to lack of access to health 
 and nutrition information and health 
 facilities, including testing services, in the 
 remote regions where they live (CSD, CFR-LA 
 and AIFFM, 2020). However, as they have 
 lived and flourished in close proximity to 
 forest pathogens for generations, forest 
 communities have adopted many methods to 
 protect themselves from the risks of infectious 
 diseases. These include their vast traditional 
 knowledge of locally sourced remedies from 
 the forest, natural resource use practices that 
 pollution related to unsafe woodfuel use 


for cooking. Nevertheless, women rarely 
 have a significant and proportionate voice 
 in decision-making. In efforts to improve the 
 health and nutrition of forest communities, 
 it is important to recognize women’s roles 
 and to ensure a gender-sensitive and 
 inclusive approach. Women’s empowerment 
 and rights over forest resources lead to 
 improved nutrition and health outcomes, 
 because women tend to use their income 
 from forest activities to feed their families 
 (Arora-Jonsson et al., 2019). Granting women 
 a greater voice could perhaps also help raise 
 the profile of health and nutrition issues in 
 forest-related decision-making.


Depleted forest biodiversity, wildlife trade, deforestation and forest degradation 
 can create enabling conditions for the transmission of dangerous novel pathogens 
 to humans. The mismanagement of forested landscapes and their wildlife has been 
 associated with the spread of viruses and other pathogens that threaten humans 
 including Ebola, HIV and Zika virus (see Chapter 4). The maintenance of healthy forests 
 in landscapes needs to be an integral part of strategies to reduce risks of epidemics.


The COVID-19 pandemic, and the control measures taken to stem it (e.g. movement 
 restrictions, school closures, lockdowns), will have severe economic consequences in 
 most sectors, markets and communities. Although it is not yet known how widely the 
 COVID-19 contagion has spread to forest communities, both the health and economic 
 effects are likely to be magnified for them because of their often-fragile livelihoods. 


Women-headed households and Indigenous, landless and other marginalized peoples  
 are particularly susceptible. The remoteness of forest communities does not necessarily 
 protect them from the disease. Contagion may be spread, for example, by returning 
 migrant labourers fleeing COVID-19 and loss of work in urban areas.


The recent Ebola outbreak in West Africa and its impact on agricultural production 
 and rural welfare give an idea of the effect that COVID-19 may have on forest 
 communities in developing countries. That outbreak resulted not only in direct and 
 indirect financial and health-related costs but also in reduced participation in the labour 
 force through efforts to avoid contagion, market closures and limited movement.


Community isolation, movement restrictions and curfews to reduce exposure to 
 COVID-19, whether self-directed or government implemented, have the effect of 
 detaching smallholder farmers, foragers, hunters and forest-product value-chain workers 
 from their markets, raising the risk of increased food insecurity and malnutrition. The 
 abrupt loss of income may prove catastrophic for poor households, including informal 
 and formal forest workers. Movement restrictions, decreased in-country trade and 
 economic decline may also jeopardize supplies of fuelwood and charcoal, needed for 
 purifying water and cooking. In struggling economies, falling back on forest safety 


  Box 3 Impact of COVID-19 on forest communities, 
 and social protection measures to assist them






(31)nets can lead to natural resource overharvesting, forest degradation and deforestation. 


Deforestation risks may be heightened as the restrictions impede conservation efforts, 
 such as monitoring and enforcement of regulations in protected forests. 


Governments around the world have been quick to implement social protection 
 responses to the pandemic, i.e. policies and programmes that protect and promote 
 livelihoods to address economic, environmental and social vulnerabilities to food 
 insecurity and poverty. Social protection can protect incomes, prevent negative coping 
 strategies, support productive activities, promote access to health care and safety 
 measures, and incentivize compliance with social distancing measures. Governments 
 can ensure that forest communities benefit from social protection responses to the 
 COVID-19 pandemic by:


• formulating responses through participatory processes that include forest 
 communities and organizations that work with them, such as non-governmental, 
 community-based and forest producer organizations;


• ensuring that targeting is inclusive and based on the best available information, 
 identifying all vulnerable groups;


• using accessible media and languages to communicate essential public health 
 information to forest communities and to inform them of their entitlements and 
 when and in what form assistance will be made available to them;


• tailoring responses to local characteristics, e.g. using cash transfers to safeguard food 
 security and incomes efficiently, using in-kind food transfers to offset the closure 
 of vital food markets and movement restrictions where markets, transport and 
 communication infrastructure are weak, and designing labour market programmes to 
 account for the high informality in forest communities;


• safeguarding conservation efforts (e.g. through remote monitoring by drone or 
 helicopter), as allowing the crisis response to sideline efforts to oversee and manage 
 forests could raise the risk of deforestation, thus undermining the livelihoods of 
 forest communities.


Source: FAO, forthcoming; CSD, CFR-LA and AIFFM, 2020.


 


maintain biodiversity-rich ecosystems and a 
 wide range of traditional cultural rituals and 
 taboos that together can reduce the spread 
 of infections. For instance, food taboos in a 
 Brazilian forest hold that fish with certain 
 culturally defined characteristics should be 
 avoided by people in poor health; these 
 fish could be risky from a medical point 
 of view because they may be toxic or rot 
 quickly (Pierce Colfer, Sheil and Kishi, 2006). 


In another example, Karen people living in 
 a heavily forested region of Southeast Asia 
 are reviving their ancient Kroh Yee (village 
 closure) ritual to combat COVID-19, after 
 having used the same ritual to control a 
 cholera outbreak 70 years ago (IMN, 2020). 


Indigenous health systems (including those for 
 mental and spiritual health) should be valued, 
 studied and used to improve health care.


Severe health shocks can heighten the 
 vulnerability of forest communities. The 
 COVID-19 pandemic is the immediate 
 example, but it is unlikely to be the last. 


These communities require the support 
of appropriate social protection measures 
(Box 3). Poor access to health care can create 
stress and fear, especially in a public health 
emergency. In the COVID-19 pandemic, or in 
any public health emergency that requires 
individuals to modify their behaviour, 
information must be accessible to all citizens 
(FAO, forthcoming).
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