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Preface 

This book adopts an exegetical approach as well as a pedagogic model, making it attractive 

agriculture and environmental economics teachers, professional practitioners and scholars. It is 

eschews pedantry and lays bars the issues in such clarity that conduces to learning. The book 

elaborates on contemporaneous The Concept of Value Chains in Agriculture, Climate Action 

and Environmental Resources issues of global significance and at the same time, is mindful of 

local or national perspectives making it appealing both to international and national interests. The 

book explores the ways in which climate change, food security, national security and  

environmental resources  issues are and should be presented to increase the public’s stock of 

knowledge, increase awareness about burning issues and empower the scholars and public to 

engage in the participatory dialogue climate change, food security, national security and 

environmental resources necessary in policy making process that will stimulate increase in food 

production and environmental sustainability. 
The Concept of Value Chains in Agriculture, Climate Action and Environmental Resources: 

Global issues and Local Perspectives is organized in three parts. Part One deals with The Concept 

of Value Chains in Agriculture,  Part Two is concerned with The Concept of Climate Actions and 

Part Three deals with the Concept of Value Chains and Environmental Resources. 

Eteyen Nyong/ Ignatius Onimawo 
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CONCLUSION 

INTRODUCTION 

The global food system is not delivering sufficient, safe, and nutritious food to all (Ickowitz,  

McMullin, Rosenstock, Dawson, Rowland, Powell, Mausch,  Djoudi, Sunderland,  Nurhasan, 

Nowak,  Gitz, Meybeck, Guariguata, Termote, Nasi,2022), with over 122 million people facing 

hunger in the world since 2019 due to the pandemic and repeated weather shocks and conflicts, 

including the war in Ukraine, according to the latest State of Food Security and Nutrition in the 

World (SOFI, 2023). If trends remain as they are, it is predicted that food prices will rise by another 

30- 50% due to the inability of food production to keep up with growing demand (Kumara, 

Chhogyelb, Gopalakrishnanb, Hasanb, Jayasingheb, Kariyawasam, Kogob, and Ratnayakeb,       

2022). The dominant discourse within the global agenda on food security has historically been 

characterized by the notion that undernourishment should be addressed by increased food 

production through agricultural intensification (Olesen, Hall, and Rasmussen, 2022). In parallel, 

there is considerable evidence that suggests that forests and tree-based systems can play an 

important role in complementing agricultural production in providing better and more 

nutritionally-balanced diets (Vinceti, Fremout, Termote, Conejo, Thomas, Lachat, Thiombiano, 
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Zerbo, Lompo, Sanou, Parkouda,  Oumarou Ouédraogo,  Ouoba, 2022); wood fuel for cooking, 

greater control over food consumption choices, particularly during lean seasons and periods of 

vulnerability; and deliver a broad set of ecosystem services which enhance and support crop 

production (Abanikannda, J.O., and Dantani, A., 2021). Based on nature, the ecosystem is wired 

to provide goods and services that make critical contributions to food security by supporting the 

availability, accessibility, and utility of foods, both farmed and wild, and by strengthening the 

stability of food systems (Ortiz, Chua, Salvador, Dyngeland, Albao, and Abesamis, 2022). The 

ecosystem has a community of plants, animals, and other organisms that live, feed, reproduce, and 

interact in an area or environment. Its services can be seen as the processes by which ecological 

systems supply human benefits (EPA, 2025). The ecosystem strengthens agricultural production 

by providing everything from water and soil resources to pollination and pest control services. An 

ecosystem is termed to be healthy if it can offer a diverse range of food sources and support the 

entire agricultural system. These systems are made up of complex interactions between biotic and 

abiotic components (Socorro, 2024). Meanwhile, the protection of these systems, such as forests, 

watersheds, and coastal environments, is a win-win for food security. The ecosystems support each 

of these systems directly and indirectly through the provision of critical ecosystem services that 

facilitate agricultural production, create income, generate opportunities, and provide energy for 

cooking (Grammatikopoulou, Chatzimichael, Sylla, La Notte, Zurbaran, and Paracchini, 2024).  

FOOD SECURITY  

According to Bahar, Lo, Sanjaya, Vianen, Alexander, Ickowitz, and Sunderland (2020), food 

security requires healthy, diverse ecosystems, forests, and trees, which have an important role to 

play in human survival. Meanwhile, food security is defined by Acheampong, Obeng, Opoku, 

Brobbey, and Sakyiamah, (2022) as “a situation in which all people at all times have physical and 

economic access to sufficient, safe and nutritious food which meets their dietary needs and food 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

21 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

preferences for an active and healthy life.’’ This is because well-nourished individuals are 

healthier, can work harder, have greater physical reserves, and can withstand and recover from 

external shocks (Global Panel on Agriculture and Food Systems for Nutrition, 2020). Coupled 

with recent global food price spikes, anthropogenic climate change issues, and the challenge of a 

growing global human population, the roles of farms and forests in supporting food availability 

and nutritional security are becoming a concern and are back to the focus in politics and 

development (Malhi, Kaur and Kaushik, 2021). Food security in most developing countries 

depends on the sustainable use of natural resources and the provision of ecosystem services 

(Bakala and Asfaw,2020), while in most developed nations, there are diverse improvements in 

food production.  However, statistics show that The number of people affected by hunger globally 

rose to as many as 828 million in 2021, an increase of about 46 million since 2020 and 150 million 

since the outbreak of the COVID-19 pandemic, according to a United Nations report that provides 

fresh evidence that the world is moving further away from its goal of ending hunger, food 

insecurity and malnutrition in all its forms by 2030 (WHO, 2022). Also, few people who are 

considered to be food secure are surprisingly combating "hidden hunger" which is a result of a 

lack of micronutrients richly deposited in forest foods, not knowing that tree foods are often rich 

sources of vitamins,  minerals,  proteins,  fats and other nutrients  (Beyene, 2023).  These 

deficiencies are identified with poor growth and cognitive development in children and increased 

mortality and morbidity in both adults and children (Wanjiku, 2024). Omotayo, and Aremu, (2020) 

explained how African Indigenous fruit trees, for example, are rich in high nutritional value. Also, 

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 (Asogwa, Ibrahim, and Agbaka, 

2021). Another example is the dried seeds of the African locust bean (Parkia biglobosa) and raw 

cashew nut (Anacardium occidentale), which is rich in iron as well (Offiah, and Falade, 2023).  

ECOSYSTEM SERVICES 
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The term "ecosystem services" is borrowed from biodiversity conservation science and can be 

defined in multiple ways, which illustrates the complexity of the concept (Oguh, Obiwulu, 

Ogochukwu, Ameh, Ugwu, Sheshi, Oguh, 2021). Ecosystem services are all linked to human well-

being either directly or indirectly (Kosanic& Petzold, 2020). Ecosystem services can be classified 

into those provided directly and those obtained indirectly. Direct services from forests and trees 

are represented by the provisioning of a wide range of products (wood and NWFPs) collected for 

food, feed, energy, construction, and other uses. Indirect services are largely biophysical 

environmental processes that support the production of food in the long term, including access to 

clean water and nutrients and enhanced quality of life (Dlamini, 2020). Ecosystem services are 

divided by the Millennium Ecosystem Assessment in Pearce (2023) into four groups: regulatory, 

supporting, provisioning, and cultural. As shown, regulatory services represent those ecosystem 

functions that provide environments conducive to human well-being and that ensure protection 

against natural disasters (Černecký, Špulerová, Ďuricová, Mederly, Jančovič, Hreško, Močko, 

2020). They are realized over a global scale, encompassing substantial marine and terrestrial 

ecosystems, such services include clean air supply, groundwater purification, protection against 

runoff and erosion, and the global mobility of pollinators (both wind and animal pollinators) 

(Ye,Huang, & Xie, 2024). Supporting services are the crucial functions of soil and atmospheric 

stabilization that enable the production of crops and livestock. Such supporting services include 

photosynthesis, precipitation, and the bioavailability of soil nutrients for plant growth (Khan, 

2021). Provisioning services, sometimes called "ecosystem goods," include the directly available 

food, medicines, building materials, and fuel that can be harvested from marine and terrestrial 

ecosystems (Geeks for Geeks, 2024). Cultural ecosystem services are described as the intangible 

values that society derives from the environment (Romanazzi, Koto, De Boni, Palmisano, Marilisa, 

Cioffi, Roma,2023). 
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FOREST AS A RESERVOIR FOR FOOD SECURITY 

Forests serve as a huge reserve landscape in which many agricultural systems exist, they cover 

around 31% of the earth's surface (FAO and UNEP, 2020). It serves as a huge reserve landscape 

in which many agricultural systems exist. Forests, as well as trees on farms, are a direct source of 

food and cash income for more than a billion of the world's poorest people, providing both staple 

foods and supplemental foods such as fruits, edible leaves, and nuts (Vansant, Mausch, Ickowitz, 

McMullin, Karanja, and Rasmussen, 2022). Forests, as well as trees on farms, are a direct source 

of food and cash income for more than a billion of the world's poorest people, providing both staple 

foods and supplemental foods such as fruits, edible leaves, and nuts (Olesen et al., 2022). Globally, 

forests and associated ecosystems have been managed to enhance their production of a vast array 

of wild,  semi-domesticated, and domesticated foods,  including fruits,  nuts,  tubers,  leafy 

vegetables,  mushrooms,  honey,  insects,  game animals,  fish, and other wildlife (Muir, Sorrenti,  

Vantomme, Vidale, and Masiero, 2020). Forests and trees contribute directly and indirectly to food 

security and nutrition in numerous ways. They are a source of wood, energy, food, and other 

products. They provide livelihoods for an important part of the worldwide population, often the 

most vulnerable (Olesen et al., 2022). Forests perform vital ecosystem services, including the 

regulation of the water and carbon cycles and protection of biodiversity, that are essential to food 

production and security in the long term (Machado, 2020). These contributions vary according to 

the types of forests, how they are managed, and the governance exerted.  

In most parts of the developing world, forest products provide a large range of locally important 

goods and services and are widely consumed in most agrarian communities and even in many 

urban areas (Chamberlain, Darr, and Meinhold, 2020). Forest has a huge and vital role to play in 

improving current and impending food security (Sunderland and O’Connor, 2020). It is considered 
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a source of biodiversity and, as such, is inextricably linked to people's food security, nutrition, and 

health in several fundamental ways (Fichtner & Härdtle, 2021). Some health experts affirmed that 

it is not practical nor efficient to address human health and ecosystem health in isolation. Thus, 

there is a need to acknowledge the influence on human health and the environment (Lü, Lü, Gao, 

& Fu, 2021). The contribution of forests to food security is even more significant as they provide 

not only the staple foods that help to overcome food shortages but also several dietary elements 

through supplemental food (Olesen et al., 2022). Oftentimes, forest foods are consumed when 

arable food crops are out of season or during emergencies such as famines and wars. Although 

Lowe (2021) submits that forests may not directly contribute a significant percentage of calories 

in rural diets, new evidence suggests that they may play a role in preventing hidden hunger and 

micronutrient deficiencies that affect billions. From a food security perspective, these trends have 

important implications for the availability of, access to, and relative dependence on forest products 

for food and income. In their little way, they contribute to household food systems both directly 

and indirectly since they are the primary reservoir of food, fodder, farm inputs, medicines, and 

commercial forest products that better livelihood (Fanzo, Bellows, Spiker, Thorne-Lyman, and 

Bloem, 2021). The article's objective is to fully comprehend the roles forest ecosystems play and 

their contribution to ensuring our food and nutrition security.  

THE ROLE OF THE FOREST ECOSYSTEM IN FOOD SECURITY 

Provision of Food and fodder 

The forests deliver other ecosystem services as well, such as the provision of timber and non-

timber forest products (NTFPs) to tribal people as tangible benefits and maintaining soil, food, and 

environmental security (Raj, Jhariya, & Khan, 2022). Globally, food products account for the 

greatest share of NTFPs harvested, with millions of people depending on NTFPs for their food 

security and nutrition, either directly or indirectly, which underscores the importance of forests for 
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sustaining access to food (Shackleton, Garekae, Sardeshpande, Sanni, & Twine, 2024). The most 

direct way in which forests and trees contribute to food security is through contributions to diets 

and nutrition (Gitz et al., 2021). Plants and animals found in forests provide important nutrient-

rich supplements for rural households. They add variety to diets and improve the taste and 

palatability of staples. For instance, Forest resources play a vital role in the livelihoods of rural 

communities living in forest-fringe areas, serving as an integral part of their economic framework 

(Bisui, & Shit, 2023).  In addition, countless forest resources (high-protein fodder trees and shrubs) 

are used as a reserve of fodder, can support livestock production, and increase animal-sourced food 

consumption among poor rural communities living in or near forests (Abraham, Kechero, 

Andualem,  Dingamo, 2022). It serves as a protein bank through bush meat, milk, and aquatic 

resources (fish), providing rich diets to forest-dependent communities.  Fodder trees contribute in 

several ways to the overall food security of households. More broadly, they contribute to meeting 

the diversifying culinary demands in nutritional gaps. Wild edible plants from the forest, either 

fresh or dried, are extensively used worldwide to supplement food, nutrition, and medicine. 

Exploration of ethnic traditional food recipes has an immense contribution to the preservation and 

sustainability of traditional food habits and culture (Gajurel, Singh, Kashung, Adhikary, Nopi, 

Barman, Yakang, Doni, &Gogoi,2022). For instance, integrating a variety of forest foods, such as 

edible plants, fungi, and insects, into food value chains widens the consumption pattern and 

preferences of food, which could contribute to reducing malnutrition (Wells, Sawaya, Wibaek, 

Mwangome, Poullas, Yajnik, Demaio, 2020). Forest-based edible seeds and nuts are those forest 

products that can be used as a staple or main dish, minor food supplements, thickening agents, 

condiments, and food flavors. (Godeto, Bachheti, Husen, Pandey,& Bachheti, 2021). In this regard, 

food from forests and tree-based systems is likely to continue to form an essential part of household 

strategies to eliminate hunger and achieve nutritionally balanced diets. 

Provision of energy  
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Forests are not only known for food items; they are also known for providing fuel for cooking. In 

many local communities, especially in Africa, 90 percent of rural households depend solely on 

forest ecosystems for bioenergy because they cannot afford alternative energy (Gebru and 

Elofsson, 2023). The most common biofuel used as rural domestic fuel is firewood, and the number 

of people who depend on it is expected to increase over time (Benti, Gurmesa, Argaw, Aneseyee, 

Gunta, Kassahun, Aga,& Asfaw, 2021). Access to cooking fuel provides people with more 

flexibility in what they can eat because it enables them to process foods (Chamberlain, 2020). 

However, fuelwood supplies thus indirectly affect the stability, quality, and even quantity of food 

consumed. Studies from Waswa, Mcharo &Mworia (2020) revealed that the scarcity of wood fuel 

resulted in changes in cooking habits whereby households opted to cook composite meals as 

opposed to single meals. Households also reduced their cooking frequencies from the conventional 

three meals per day to two or sometimes only one meal per day. Foods with shorter cooking times 

were preferred to those that took longer to cook as an indirect response to firewood scarcity. This 

compromised the nutritional status of especially the children under five and also the elderly.  Also, 

food processed using fuelwood (traditionally smoking and drying) is of central importance to food 

security, as it extends the supply of food resources into non-productive periods (Recipes and Roots, 

2024). 

 

Economic support 

Food insecurity is generally related to poverty and limited opportunities for employment or income 

generation (Okpala, Manning, & Baines, 2021). Through income, it is believed that the global rate 

of undernutrition falls because of its potential to enhance access, through purchase, to a wide range 

of healthy foods (Seferidi, Hone, Duran, Bernabe-Ortiz, &Millett, 2022). Forest income can make 
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a significant contribution to rural households and their food security from the sale of wood and 

NWFPs in local, national, and international markets and forest-related employment (Begazo-Curie 

& Vranken, 2025). Among low-income households, extracting more environmental resources, 

most of which are from forests, is an important income-generating coping strategy during times of 

hardship (Ickowitz, McMullin, Dawson, Sunderland, Powell, Nurhasan, Vinceti, Jamnadass, 

Meybeck, & Gitz, 2024). Padhi (2022) revealed that the forest serves as a source of livelihood for 

rural women as they sell forest products in the market, which acts as a source of income for the 

family. This is important for their income and forest food and helps increase the purchasing power 

of forest-dependent communities. They collect various kinds of NTFPs from the forest they sell 

them in the market to make their living. For them, the forest is the central resource through which 

they can generate their income. They can generate more income with proper training and skill on 

value addition and marketing opportunities of their forest products. Income generated from such 

activities is often an important means of providing food for the family, ensuring food security at 

the household level in many parts of the world (Soh Wenda, 2024).  

Provision of water supply 

Trees help to mitigate climate change impacts through carbon storage, protect agricultural systems 

from climate-related risks, provide support for agriculture through contributing to regulating 

surface and groundwater flows, mitigating flood risk, reducing water runoff by facilitating water 

infiltration in soils, and enhancing water quality (Lock, 2021) as well as the provision of essential 

habitat for wildlife to survive. Furthermore, research discovered that forests and planted trees 

regulate water availability and climate on micro to macro scales because at the micro end of the 

spectrum, evapotranspiration from trees reduces the temperature in the immediate vicinity, 

supporting crop production in agroforestry systems under stressful conditions (Ickowitz et al., 

2022). At the macro scale, trees and forests facilitate water infiltration into soils and can improve 
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groundwater recharge locally to enhance crop production (Miller, Ordoñez, & Brown, 2020). 

Trees can also protect against flooding through water infiltration and interception (Muchane, 

Sileshi, Gripenberg, Jonsson, Pumariño, & Barrios, 2020). The forest ecosystem also plays a 

critical role in the provision of adequate water supply, both in quantity and quality, for human 

consumption, agriculture irrigation, or the alimentation of lakes and rivers on which inland 

fisheries depend. These are essential for food security (Ringler, Agbonlahor, Mekonnen, Barron, 

Uhlenbrook, Baye, & Meenakshi, 2022). 

Provision of soil fertility and microbial activities 

Across the tropics, trees are integrated into agricultural systems in a variety of ways, providing a 

range of benefits in terms of restoring or sustaining soil fertility and boosting food production 

(Mahmud, Raj, & Jhariya, 2020). Trees hold fertile soil in the fields against wind and rainfall to 

prevent rapid water runoff, thus preventing the loss of valuable soil and water resources (Sufiyan, 

2022). Over the years, farmlands have been protected and managed by planting trees when forests 

recede or are degraded from overharvesting (Bezu & Abera, 2021). When trees are integrated into 

the crop system, they not only protect the environment but also make it more productive. For 

example, leguminous trees are established with crops to support yields and fix nitrogen and other 

nutrients in the soil, thereby reducing dependence on inorganic fertilizers and helping smallholder 

farmers in the tropics who cannot afford such inputs (Lebrazi & Benbrahim, 2022).  Bankefa, 

Oladeji, Ayilara-Akande, and Lasisi, (2021)explained that microbial biodiversity is important in 

improving global food security via (i) reduction of food spoilage/wastage (as in food preservation), 

(ii) microbial protein production for addressing malnutrition, (iii) generation of alternative source 

of energy (as in the case of bio-fuel production); (iv) enhancement of food production (as in, the 

exploitation of microbes as bio-control agents, bio-fertilizer and bio-pesticides). 
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Biodiversity Preservation  

Biodiversity at all levels, including the diversity of genes, species, and ecosystems, is lost at 

alarming rates (Sufiyan, 2022). However, it is important because it provides humans with many 

resources. Without biodiversity, we would not have food or shelter. Other resources provided by 

biodiversity include clean air and water, medicines to treat disease, clothing fibers, fuel sources 

such as biofuels and biomass energy, and more (GeoPard Agriculture,2025). Rich biodiversity is 

harbored in the forest, including wild relatives of crops, which are critical for breeding programs 

to develop more resilient and productive crop varieties (Maxted &Brehm, 2023). That is where 

genetic diversity may play a key role in allowing trees and forests to adapt to future uncertainties. 

Genetic diversity is the raw material and main mechanism trees have in which to adapt and evolve 

in response to climate change disturbances (TEAGASC, 2024). Biodiversity plays a crucial role 

in maintaining ecosystem functions and services such as pollination, pest control, and soil 

formation (Diyaolu and Idris, 2024). In addition to this, biodiversity also helps in improving the 

quality of food products by providing resistance to diseases and pests for crops (Renard & Tilman, 

2021). Biodiversity can be found everywhere in nature, including plants, animals, and 

microorganisms (WHO, 2025). Conversely, the loss of biodiversity could have serious 

implications for human health, food security, economies, livelihoods, cultures, and much more.  

CONTRIBUTIONS OF FOREST ECOSYSTEMS TO THE FOUR DIMENSIONS OF 

FOOD SECURITY 

Since forests have served as a huge source for securing food production, it has also sustained 

humanity through the four dimensions classified under availability, accessibility, utilization, and 

stability (Gitz et al., 2021). At both the local and national levels, food availability refers to the 

supply of food through production, distribution, and exchange. Access defines the proximity, 

social access, economic access (affordability), and consequent allocation of food. Utilization refers 
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to the metabolism of food by individuals and the factors needed for individuals to make use of the 

foods they have access to (including, for instance, energy for cooking, clean water, sanitation, and 

health care). Stability refers to the constancy and resilience of the three previous pillars over time. 

Food Availability 

One dimension of food security is food availability. Approximately one billion people depend to 

some extent on wild foods such as game meat, edible insects, edible plant products, mushrooms, 

and fish (Farmers' Weekly, 2021). This dimension refers to the amount of food in a country or 

region. It can be provided through domestic production, food imports, and food aid (Sarkar, 2022).  

There are direct and indirect contributions of forest and tree resources to food security availability. 

Forest foods vary in fruits, vegetables, protein foods, and mushrooms, they represent an essential 

part of the diet for many people living in or near forests and, more broadly, in rural areas and 

contribute to balanced diets for the global population (Gitz et al., 2021) which are most consumed 

and are all of particular importance to nutrition. These foods are rated high in local, national, and 

international markets because of their contribution to the worldwide food web, feeding both the 

rural and urban populace (Maziya-Dixon, Achterbosch, Adelekan, Adeyemi, Ajieroh, Akerele, 

Akinola, Alamu, Van Berkum, Byrd, Nijhuis, Ojide, Onabolu, Onyibe, Raaijmakers, Samuel, 

Snoek, Yusuf,& Brouwer, 2021). Interestingly, the varieties of plant species with their differences 

in fruiting phenology ensure year-round food availability with diverse nutrients in various seasons 

(Vinceti, 2022). Although foods from forests have been estimated to represent less than 0.6% of 

global consumption, they are key to ensuring the availability of nutrient-dense foods, proteins, and 

micronutrients, including vitamin A, calcium, and iron, and much of the folic acid comes from 

crops pollinated by animals important vitamins and trace elements in many communities (Farmers' 

Weekly, 2021). On the other hand, the indirect pathway to availability results from the fact that 

forests and trees provide ecosystem services that critically support food production (Gitz et al., 
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2021). Forest ecosystems enhance agricultural productivity by transporting deeper water and 

nutrient resources close to the soil surface and making them accessible for other crops (Olaniyan, 

Ujah, Ogunsola, & Afanwoubo, 2024). Forests contribute to food availability through the 

provision of adequate water supply (quantity and quality) for human consumption, agriculture 

irrigation, and the alimentation of lakes and rivers, which fisheries depend on (Chamberlain, Darr, 

& Meinhold, 2020). Forests and trees outside forests also support food availability by providing 

fodder for livestock. Fodder thus contributes to food availability in two ways: Livestock are a 

source of meat and milk, and they support agricultural production by providing draught power and 

manure, which can increase farm productivity (Farmers' Weekly, 2021). 

Food Accessibility  

Food access refers to economic, social, and physical access to food by all people. Physical 

accessibility refers to regular and timely access to food trading places, while affordability relates 

to household purchasing power (Gitz et al., 2021).  In other words, Pinerua (2023) further 

explained that physical access refers to one’s proximity to food sources because economic access 

does not guarantee food access. Another factor that contributes to physical access to food is 

mobility and access to transportation. If individuals or families have mobility issues and/or a lack 

of access to transportation, they may not be able to access food assets, even if they are spatially 

proximate. In terms of mobility, research indicates that having a disability, including those that do 

not relate to mobility, often results in decreased access to food and an increased chance of food 

insecurity (Rajasooriar & Soma, 2022). 

Meanwhile, economic access to food implies that people have sufficient financial means to 

purchase food products in a formal or informal food economy (Pinerua, 2023). The availability of 

an adequate amount of food at the regional, national, or international level does not imply it is 

accessible at the household level (Olurinola & Osabuohien, 2021). It must be locally accessible 
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and affordable, suggesting that every individual should have sufficient access to sufficient 

resources to have appropriate food to live a healthy life (Page & Marshall, 2023). High food prices 

or insufficient income can reduce economic access, while higher earnings or safety nets and other 

social protection programs can improve economic access (Pinerua, 2023).  

Social access to food is based on the social, cultural, and political factors that influence the ability 

to acquire food. Food is the most fundamental and oldest part of any culture (Bikesh, Suraj, & 

Arun 2020). Culture, to a great extent, influences people to participate in food production, 

marketing, and distribution (Nyambura, Muiruri, & Mbuthia, 2023).  For instance, cultural norms 

may dictate that only certain individuals are expected or allowed to acquire and prepare food, 

which may limit access.  Geopolitics and domestic policies also play a role in social access. 

Policies may limit individuals from accessing food or social protection programs based on certain 

demographics, such as ethnicity or political affiliation (Pinerua, 2023).  

Food Utilization  

The use of food products refers to the nutritional aspect of the food that households consume. 

Thus, household food products must meet their preferences and individuals' needs for protein-

energy elements and micronutrients (Michel, Eldridge, Hartmann, Klassen, Ingram, & Meijer 

2024). The utilization of forest resources exposes people to a balanced diet and improves food 

production, as some forest resources improve crop yields. Most of these forest resources are 

NTFPs and contribute to human livelihoods and household income (Derebe, Alemu, & Asfaw, 

2023). These forest resources supply green social security to the largest portion of the world 

population through the provision of edible fruits, honey, minerals, vegetables, pastures for animals, 

building materials, fuel wood, other food resources, and medicines (Kugedera, Kokerai, Sakadzo, 

Chivhenge, & Museva, 2024). In the 20th century, the contribution of forest resources to food 

security has been reported to be increasing due to the value addition made on most harvested 
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NTFPs (Kugedera et al., 2024). NTFPs are major resources extracted cheaply from forests that 

generate employment and a lot of income for both rural and urban dwellers, particularly women. 

For example, traditional healers in Southern Africa charge a cattle or cow to cure some ailments 

using medicines harvested from forests, such as tree roots, bark, and leaves (Cock, Luwaca, & Van 

Vuuren 2023).  

Food Stability 

Stability is a particular dimension of food security as long as it concerns the stability of the other 

three components/pillars (availability, utilization, and access) (Gitz et al., 2021). The stability of 

food supplies refers to the regularity of food availability in space and time (Sawadogo, 2023). 

Income and wild foods from forests provide a safety net during seasonal food shortages and in 

times of famine, crop failure, and economic, social, and political shocks (Farmers' Weekly, 2021). 

Forests also became safety nets by providing households with forest food and income to purchase 

food during lean seasons (Ntiyakunze, and Stage, 2024).  In addition to providing measures for 

coping with short-term instability in food supplies, forests and forest diversity provide ecosystem 

services for ensuring medium- to long-term stability of food supplies, which can prevent chronic 

food insecurity (Farmers' Weekly, 2021). 

Forests provide many ecosystem services able to enhance food systems' resilience and support the 

stability of food production by protecting the soils against erosion from wind and water, 

particularly in areas of steep slopes and heavy rainfall, and against desertification (Gitz et al. 2021). 

They also play a key role in climate (temperature, wind, and rainfall) regulation, in flood control 

and water supply regulation (quantity and quality), in coastal protection against sea level rise, as 

well as in pest control. All these functions will be essential for increasing the resilience of food 

production systems to increased climate variability and intensified extreme climatic events 

(Kumar, 2022). Lastly, forests and biodiversity are vital components of our planet’s health and 
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sustainability. They not only provide essential resources, such as clean air and water, but also 

support diverse ecosystems that are crucial for the survival of countless species, including humans. 

Understanding the importance of these natural treasures is essential for fostering a deeper 

appreciation and commitment to their conservation. (Hayes, 2025).  

CONCLUSION 

The forest ecosystem approach to food security recognizes the essential role that forests play in 

our everyday lives. Due to the recent hikes in food prices, it is imperative to consider our forest as 

a reservoir for food security. Forest ecosystems are rich in influencing food availability, 

accessibility, stabilization, and utilization both now and in the future. Forest foods are not just 

complementary but are essential sources of nutrient-dense diets that sustain many rural and forest-

dependent communities, enhancing overall well-being. The forest ecologies contribute to 

increased crop yields and protect plants' gene pool, ensuring a more robust and resilient food 

system for both man and animals.  The consumption of forest products is essential as they provide 

the necessary proteins, vitamins, and minerals for a balanced diet. The sustainable management of 

these resources is not merely beneficial; it is vital for securing food for vulnerable communities 

and strengthening global food systems. To maximize the benefits of our forest ecosystem, 

policymakers, communities, and stakeholders must facilitate the implementation of sustainable 

management practices, prevent deforestation, and promote agroforestry systems. By doing so, 

forests will continue to serve as a vital source of food, nutrition, and income while safeguarding 

ecosystems for future generations. 

                                                       REFERENCES 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

35 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Abanikannda, J.O., and Dantani, A., (2021). Fuel Wood Exploitation and Sustainable Forest 

Management. Journal of Applied Science and Environmental Management. Vol. 25 (6) 987-

993.  Available on:https://www.ajol.info/index.ph 

Abraham, G., Kechero, Y., Andualem, D., Dingamo, T., (2022). Indigenous legume fodder trees 

and shrubs with emphasis on land use and Agroecological zones: Identification, diversity, and 

distribution in semi‐humid condition of southern Ethiopia. Veterinary Medicine and Science Vol. 

8 Available on: doi: 10.1002/vms3.858 

Acheampong, P.P., Obeng, E.A., Opoku, M., Lydia Brobbey, L., and Sakyiamah, B., (2022). Does 

food security exist among farm households? Evidence from Ghana. Agriculture and Food Securit

y. Vol.11, (24) (2022). Available on: https://doi.org/10.1186/s40066-022-00362-9 

Agriculture and Food Development Authority (TEAGASC) (2024).Adapting our forests for 

climate change - why genetic diversity matters. Available on: https://www.teagasc.ie/news--

events/daily/forestry/adapting-our-forests-for-climate-change---why-genetic-diversity-

matters.php#:~:text=That%20is%20where%20genetic%20diversity,response%20to%20climate

%20change%20disturbances. 

Asogwa, I.S., Ibrahim, A.N., and Agbaka, J,I., (2021). African baobab: Its role in enhancing 

nutrition, health, and the environment. Elsevier Journal: Trees, Forests and People. Volume 3, 

Available on: https://doi.org/10.1016/j.tfp.2020.100043   

Bahar, N.H.A Lo, M., Sanjaya, M., Vianen, J.V.,Alexander. P., Ickowitz, A., Sunderland, T., 

(2020). Meeting the food security challenge for nine billion people in 2050: What impact on 

forests? Volume 62. Pages 102195. Global Environmental Change. Available on: https://doi.org

/10.1016/j.gloenvcha.2020.102056 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

36 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Bakala, F., and Asfaw, M., (2020). The Role of Natural Resources for Sustaining Food Security 

in Ethiopia: A Review. Food Science and Quality Management. Vol.97, www.iiste.org.ISSN 

2224-6088 (Paper) ISSN 2225-0557 (Online) 

Bankefa, O.E., Oladeji, S.J, Ayilara-Akande, S.O, and Lasisi, M.M. (2021). Microbial redemption 

of "evil" days: a global appraisal to food security. Journal Food Science Technology. Vol. 

58(6):2041-2053. doi: 10.1007/s13197-020-04725-7.  

Begazo-Curie, K., and Vranken, L. (2025). Forests’ contribution to rural livelihoods and food 

security: Insights from a study case in the Peruvian Amazon. Food Sec. Available on: 

https://doi.org/10.1007/s12571-025-01521-z 

Benti, N.E., Gurmesa, G.S., Argaw, T., Aneseyee, A.B., Gunta, S., Kassahun, G.B., Aga, G.S., 

and Asfaw, A.A., (2021). The current status, challenges, and prospects of using biomass energy in 

Ethiopia. Biotechnol Biofuels. Vol. 14(1):209. doi: 10.1186/s13068-021-02060-3. PMID: 

34702314; PMCID: PMC8549167. 

Beyene, S.D., (2023). The Impact of Food Insecurity on Health Outcomes: Empirical Evidence 

from SubSaharan African Countries. BMC Public Health. Vol.23 (338). Available on: https://do

i.org/10.1186/s12889-023-15244-3 

Bezu, A., and Abera,T.,(2021). Farmland trees for the improvement of crop yield, soil fertilities, 

soil and water conservation, and carbon sequestration: A Review. Agricultural Science Research 

Journal. Vol. 11 (7): 154 – 168. Availableon:https://www.researchgate.net/publication/35398257

0_Farmland_trees_for_the_improvement_of_crop_yield_soil_fertilities_soil_and_water_conserv

ation_and_carbon_sequestration_A_Review 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

37 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

 Bikesh, T., Suraj, B., and Arun G.C., (2020).Cultural and Social Enigmas: Missing Pieces of Food 

Security. Journal of Nutrition and Food Security. Vol. 5(4): 388-399. Available on: Website: 

jnfs.ssu.ac.ir 

Bisui, S., and  Shit, P.K. (2023). Assessing the dependence of livelihoods in rural communities on 

tropical forests: Insights from the Midnapore Forest Division in West Bengal, India. Socio 

Ecological Practice Research. Vol. 5, 423–437 https://doi.org/10.1007/s42532-023-00167-5 

Bitzer, V., Moździerz, M., Kuijpers, R.,Schouten, G.,Juju,D.B., (2024). Gender and forest 

resources in low- and middle-income countries: A systematic literature review. Forest Policy and 

Economics. Volume 163 

Černecký, J., Špulerová,J., Ďuricová,V., Mederly,P., Jančovič, M., Hreško, J., and  Močko, M 

(2020). Regulatory Ecosystem Services and Supporting Ecosystem Functions. In: Mederly, P., 

Černecký, J. (eds) A Catalogue of Ecosystem Services in Slovakia. Springer, Cham. 

https://doi.org/10.1007/978-3-030-46508-7_4 

Chamberlain, J., Darr, D., Meinhold, K., (2020). Rediscovering the Contributions of Forests and 

Trees to Transition Global Food Systems. Forests Journal. Vol. 11(10):1098 Available on: DOI: 

10.3390/f11101098 

Cock, I.E.,Luwaca, N and Van Vuuren S.F., (2023). The traditional use of Southern African 

medicinal plants to alleviate fever and their antipyretic activities. Journal of Ethnopharmacology. 

Volume 303. Available on: https://doi.org/10.1016/j.jep.2022.115850 

Derebe, B., Alemu,A., Asfaw,Z., (2023). Contribution of Non-timber Forest Products Earns to 

Livelihood in Rural Households and the Type of Use: A Systematic Review. International Journal 

of Forestry Research. Available on: https://doi.org/10.1155/2023/9643290 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

38 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

 Diyaolu, C., and Idris, F., (2024).The Role of Biodiversity in Agricultural Resilience: Protecting 

Ecosystem Services for Sustainable Food Production. International Journal of Research 

Publication and Reviews. Vol.5 Available on: DOI:10.55248/gengpi.5.1024.2741. 

Dlamini, C.S. (2020). Contribution of Forest Ecosystem Services Toward Food Security and 

Nutrition. In: Leal Filho, W., Azul, A.M., Brandli, L., Özuyar, P.G., Wall, T. (eds) Zero Hunger. 

Encyclopedia of the UN Sustainable Development Goals. Springer, Cham. 

https://doi.org/10.1007/978-3-319-95675-6_67 

Fanzo, J., Bellows, A.L., Spiker, M.L., Thorne-Lyman, A.L., and Bloem, M.W.(2021) The 

importance of food systems and the environment for nutrition. Am J Clin Nutr. Vol. 4;113(1):7-

16. doi: 10.1093/ajcn/nqaa313. PMID: 33236086; PMCID: PMC7717136. 

FAO and UNEP (2020). The State of the World Forest 2020: Forest, Biodiversity and People. 

Available on: https://doi.org/10.4060/ca8642en 

Farmer's Weekly (2021). The role of forests in global food security. Available on: 

https://www.farmersweekly.co.za/opinion/by-invitation/the-role-of-forests-in-global-food-

security/ 

Fichtner, A., and Härdtle, W. (2021). Forest Ecosystems: A Functional and Biodiversity 

Perspective. In: Hobohm, C. (eds) Perspectives for Biodiversity and Ecosystems. Environmental 

Challenges and Solutions. Springer, Cham. https://doi.org/10.1007/978-3-030-57710-0_16 

Gajurel, P.,Singh, B., Kashung, S., Adhikary, P., Nopi, S., Barman, R., Yakang, T., Doni, T., 

Gogoi, D., (2022). Foods from the wild: A review on the diversity and use pattern of wild edible 

plants of Arunachal Himalaya for sustainable management. Journal of Plant Science Today. DO  - 

10.14719/pst.1857 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

39 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Gebru, B., and Elofsson, K (2023).The role of forest status in households' fuel choice in Uganda.  

Energy Policy. Available on: www.elsevier.com/locate/enpol  

GeeksforGeeks (2024). Ecosystem Services. Available on: https://www.geeksforgeeks.org/ecos

ystem-services/  

GeoPard Agriculture (2025). Use of biodiversity in modern agriculture: Why Biodiversity is 

Important to Agriculture? Available on: https://geopard.tech/blog/use-of-biodiversity-in-modern-

agriculture/  

Gitz, V., Pingault, N., Meybeck, A., Ickowitz, A., McMullin, S., Sunderland, T., Barbara, V., 

Powell, B., Termote, C., Jamnadass, R., Dawson, I., Stadlmayr, B., (2021). Contribution of forests 

and trees to food security and nutrition. DOI:10.17528/cifor/008006 

Global Panel on Agriculture and Food Systems for Nutrition (2020). Future Food Systems: For 

people, our planet, and prosperity. Foresight 2.0. Available on: https://www.glopan.org/wp-

content/uploads/2020/09/Foresight-2.0_Future-Food-Systems_For-people-our-planet-and-

prosperity.pdf  

Godeto, Y.G., Bachheti, A., Husen, A., Pandey, D.P., and Bachheti, R.K. (2021). Forest-Based 

Edible Seeds and Nuts for Health Care and Disease Control. In: Husen, A., Bachheti, R.K., 

Bachheti, A. (eds) Non-Timber Forest Products. Springer, Cham. Available on: 

https://doi.org/10.1007/978-3-030-73077-2_7 

Grammatikopoulou, I., Chatzimichael, K., Sylla, M., La Notte, A., Zurbaran Nucci, M. and 

Paracchini, M., (2024). The contribution of ecosystem services in agricultural production: An 

application of the production function approach. European Commission, Joint Research Centre 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

40 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Publications Office of the European Union, Luxembourg. Available on: https://data.europa.eu/do

i/10.2760/1432445, JRC138967. 

Hayes, C. (2025). Why Forests and Biodiversity Are Important. Available on: https://forestry.co

m/guides/forests-and-biodiversity/ 

Ickowitz, A., McMullin, S., Rosenstock, T., Dawson, I., Rowland, D., Powell, B., Mausch, K., 

Djoudi, H., Sunderland, T., Nurhasan, M., Nowak, A., Gitz, V., Meybeck, A., R., Guariguata, 

M.R., Termote, C., Nasi, R (2022). Transforming food systems with trees and forests. The Lancet 

Planetary Health, Vol.6, Issue 7 e632 e639. Available on: 

https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00091-2/fulltext  

Ickowitz,A., McMullin, S.,Dawson, I.K., Sunderland,T., Powell, B.,Nurhasan, M., Vinceti, B., 

Jamnadass, R., Meybeck, A., and  Gitz, V., (2024). Food Security and Nutrition Forests, Trees 

and Agroforestry (FTA) Highlights of a Decade (2011–2021 Series). In: Montagnini, F. (eds) 

Integrating Landscapes: Agroforestry for Biodiversity Conservation and Food Sovereignty. 

Advances in Agroforestry, vol 14. Springer, Cham. https://doi.org/10.1007/978-3-031-54270-

1_3 

Idisi, P.O., (2021). Food Security, Economic Growth and Price Stability Nexus and Conceptual 

Issues. Economic and Financial Review. Central Bank of Nigeria. Available on: 

https://www.cbn.gov.ng/Out/2024/RSD/Food%20Security,%20Economic%20Growth%20and.pd

f  

Khan, M.S.I. (2021). Supporting Ecosystem Services: Concepts and Linkages to Sustainability. 

In: Leal Filho, W., Azul, A.M., Brandli, L., Lange Salvia, A., Wall, T. (eds) Life on Land. 

Encyclopedia of the UN Sustainable Development Goals. Springer, Cham. 

https://doi.org/10.1007/978-3-319-95981-8_34 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

41 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Kosanic, A., and Petzold, J.,(2020). A systematic review of cultural ecosystem services and human 

wellbeing. Ecosystem Services. Vol.45. Available on: https://doi.org/10.1016/j.ecoser.2020.1011

68 

Kugedera, A.T., Kokerai, L.K., Sakadzo, N., Chivhenge, E., and Museva, T., (2024). Utilization 

and Contribution of Forest Resources to Improve Food Security in Dry Regions of Africa. Journal 

of Applied Life Sciences and Environment. Vol. 56. DOI: 10.46909/also-564119 

Kumar, L.,Chhogyelb, N., Gopalakrishnanb, T., Hasanb,M.K., Jayasingheb,S.L., KariyawasamC

.S., Kogob, B.K and Ratnayakeb, S., (2022). Climate Change and Future of Agri-Food Production. 

Chapter 4. Future Foods Global Trends, Opportunities, and Sustainability Challenges.  Pages 49-

79. Available on: https://doi.org/10.1016/B978-0-323-91001-9.00009-8 

Lebrazi, S., and Benbrahim, K.F (2022). Potential of tree legumes in agroforestry systems and soil 

conservation. In book: Advances in Legumes for Sustainable Intensification. Pp.461-482. 

DOI:10.1016/B978-0-323-85797-0.00004-5 

Lock, H. (2021). Why Tree Planting Is So Important in the Fight Against Climate Change. Global 

Citizen Article. Available on: https://www.globalcitizen.org/en/content/why-planting-trees-

helps-fight-climate-change/ 

Lowe, N.M. (2021).  The global challenge of hidden hunger: perspectives from the field. Proc Nutr 

Soc. Vol. 80(3):283-289. doi: 10.1017/S0029665121000902. Epub 2021 Apr 26. PMID: 

33896431. 

Lü,Y., Lü,D., Gao,G., and Fu, B., (2021). A holistic framework for facilitating environmental and 

human health. Geography and Sustainability. Vol. 2(4), Pages 298-303. Available on: 

https://doi.org/10.1016/j.geosus.2021.12.001 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

42 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Mahmud, A., Raj, and Jhariya, M. (2020). Agroforestry systems in the tropics: A critical review. 

Russian Agricultural Sciences. Vol. 36(5):83/87. Available on: https://www.researchgate.net/pub

lication/348619447_Agroforestry_systems_in_the_tropics_A_critical_review  

Malhi, G. S., Kaur, M., and Kaushik, P. (2021). Impact of Climate Change on Agriculture and Its 

Mitigation Strategies: A Review. Sustainability, 13(3), 1318. https://doi.org/10.3390/su13031318  

 Maxted, N., and Brehm, J. (2023). Maximizing the crop wild relative resources available to plant 

breeders for crop improvement. Frontiers in Sustainable Food Systems Journal. Vol. 7. DOI - 

10.3389/fsufs.2023.1010204 

 Maziya-Dixon, B., Achterbosch, T., Adelekan, D.,Adeyemi, O., Ajieroh, V., Akerele, D. Akinola, 

A., Alamu, E.,Van Berkum, S.,Byrd, K., Nijhuis, A., Ojide, M., Onabolu, A., Onyibe, J., 

Raaijmakers, I.,Samuel, F., Snoek, H., Yusuf, A., Brouwer, I., (2021). Food Systems for Healthier 

Diets in Nigeria: A Research Agenda. CGIAR Research Program on Agriculture for Nutrition and 

Health (A4NH). IFPRI Discussion Paper 02018. Available on: 

https://www.researchgate.net/publication/351590489_Food_Systems_for_Healthier_Diets_in_Ni

geria_A_Research_Agenda 

Michel, M., Eldridge, A.L., Hartmann, C., Klassen, P., Ingram, J.,Meijer , G.W (2024). Benefits 

and challenges of food processing in the context of food systems, value chains, and sustainable 

development goals. Trends in Food Science & Technology. Volume 153 

Miller, D.C, Ordoñez, P.J., and Brown, S.E., (2020). The impacts of agroforestry on agricultural 

productivity, ecosystem services, and human well-being in low and middle-income countries: An 

evidence and gap map. Campbell System Rev; 16: e1066. 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

43 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Ms. Kathleen Machado (2020). Food security and nutrition: building a global narrative towards 

2030 - HLPE consultation on the V0 draft of the Report. Global Forum on Food Security and 

Nutrition (FSN Forum). Available on: https://www.fao.org/fsnforum/node/5442#comment-4386  

Muchane, M.N., Sileshi, G.W., Gripenberg, S., Jonsson, M., Pumariño, L., Barrios, E., (2020). 

Agroforestry boosts soil health in the humid and sub-humid tropics: a meta-analysis. Agricultural  

Ecosystem Environment Vol.295: 106899. In: Ickowitz, A., McMullin, S., Rosenstock, T., 

Dawson, I., Rowland, D., Powell, B., Mausch, K., Djoudi, H., Sunderland, T., Nurhasan, M., 

Nowak, A., Gitz, V., Meybeck, A., R., Guariguata, M.R., Termote, C., Nasi, R (2022). 

Transforming food systems with trees and forests. The Lancet Planetary Health, Vol.6, Issue 7 

e632 e639. Available on: https://www.thelancet.com/journals/lanplh/article/PIIS2542-

5196(22)00091-2/fulltext 

Muir, G.F., Sorrenti, S., Vantomme,P., Vidale, E and Masiero, M.,(2020). Into The Wild: 

Disentangling Non-Wood Terms and Definitions for Improved Forest Statistics. International 

Forestry Review. Vol.22 (1): 101/119. Available on:https://openknowledge.fao.org/server/api/co

re/bitstreams/62671701-6267-46b7-bc4a-627201c70f15/content 

Ntiyakunze, M.S., and  Stage, J., (2024).  The linkage between forests and household food security: 

Empirical evidence from Shinyanga Region, Tanzania. Trees, Forests and People. Volume 18 

Nyambura,M.A., Muiruri, P.,and  Mbuthia, S.,(2023). Influence of Cultural Norms and Traditions 

on Food Insecurity Among Small-Scale Farmers in Marmanet Ward, Laikipia County, Kenya.  

International Journal of Agricultural Extension. Vol. 11 (01). Pp. 39-47. DOI: 

10.33687/ijae.011.01.4492    

Offiah, V.O., and Falade, K.O., (2023). Potentials of Baobab In Food Systems. Applied Food 

Research. Volume 3, Issue 1. Available on: https://doi.org/10.1016/j.afres.2023.100299 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

44 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Oguh, C.,Obiwulu, E., Ogochukwu J.U.,Ameh, S., Ugwu, C., Sheshi, I., Oguh, C.,(2021). 

Ecosystem and Ecological Services; Need for Biodiversity Conservation- A Critical Review. 

Asian Journal of Biology. Vol. 11. DOI: 10.9734/AJOB/2021/v11i430146 

Okpala, E. F., Manning, L., and Baines, R. N. (2021). Socio-Economic Drivers of Poverty and 

Food Insecurity: Nigeria a Case Study. Food Reviews International, 39(6), 3444–3454. 

https://doi.org/10.1080/87559129.2021.2012793 

Olaniyan, C.,Ujah, G., Ogunsola, M., Afanwoubo, B., (2024). Integrating Trees into Agricultural 

Landscapes: Benefits and Challenges of Agroforestry Systems. Vol 10 (7). Pp. 94-121. Available 

on: 10.56201/ijaes. 

Olesen, R.S., Hall, C.M., and Rasmussen, L.V., (2022). Forests Support People’s Food and 

Nutrition Security through Multiple Pathways in Low- and Middle-Income Countries. Journal for 

One Earth Review. Vol.5 (12), Pages 1342-1353. 

Olurinola, I.O., and Osabuohien, E., (2021). Socio Economic and Environmental Issues: Implicat

ions for Food Security in Nigeria. Economic and Financial Review. Central Bank of Nigeria. Vol. 

59(4). Pp. 197/216. Available on: https://www.cbn.gov.ng/out/2024/rsd/socioeconomic%20an

d%20environmental.pdf 

Omotayo, A.O., and Aremu, A.O., (2020). Underutilized African indigenous fruit trees and food–

nutrition security: Opportunities, challenges, and prospects. Food Energy Security. Available on: 

https://doi.org/10.1002/fes3.220 

Ortiz, A.M.D., Chua, P.L.C., Salvador,D., Dyngeland C., Albao, J.D.G., and  Abesamis, R.A. 

(2022). Impacts of Tropical Cyclones on Food Security, Health and Biodiversity. Bulletin of 

World Health Organization. Vol.101(2):152–154. Available on: doi: 10.2471/BLT.22.288838 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

45 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Padhi, S. (2022). Participation of Women in Protection and Regeneration of Forest Resources: A 

Case of A Remote Village in Eastern Odisha, India. Vol.11. Available on: https://www.researchg

ate.net/publication/360550842_Participation_of_Women_in_Protection_and_Regeneration_of_F

orest_Resources_A_Case_of_A_Remote_Village_in_Eastern_Odisha_India 

Page, B., and Marshal, L. (2023). Briefing: Food insecurity – what can local government do? The 

Health Foundation. Available on: https://www.health.org.uk/sites/default/files/upload/publication

s/2023/Action%20on%20food%20insecurity%20briefing_WEB_1.pdf 

Pearce, R., (2023).Explainer: What Are Ecosystem Services? Available on: 

https://earth.org/what-are-ecosystem-services/ 

Pinerua, I. (2023). How can we define food access? Agriculture, Nutrition and Health Academy. 

Available on: https://www.anh-academy.org/node/4644 

Raj, A., Jhariya, M.K., and Khan, N. (2022). The Importance of Forest for Soil, Food, and Climate 

Security in Asia. In: Öztürk, M., Khan, S.M., Altay, V., Efe, R., Egamberdieva, D., Khassanov, 

F.O. (eds) Biodiversity, Conservation and Sustainability in Asia. Springer, Cham. 

https://doi.org/10.1007/978-3-030-73943-0_3 

Rajasooriar, D., and Soma, T. (2022). Food access, mobility, and transportation: a survey and key 

informant interviews of users of non-profit food hubs in the City of Vancouver before and during 

the COVID-19 crisis. BMC Public Health. Vol. 22(1):6. Available on: doi: 10.1186/s12889-021-

12434-9.  

Recipes and Roots (2024). Indigenous Food Preservation Techniques. Available on: 

https://www.recipesandroots.ca/roots/indigenous-food-preservation-techniques-drying-smoking-

and-fermenting 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

46 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Renard, D., and Tilman, D., (2021). Cultivate biodiversity to harvest food security and sustainabi

lity. Vol. 31(19): pp.1154-1158. Available on:https://doi.org/10.1016/j.cub.2021.06.082 

 Ringler, C., Agbonlahor, M., Mekonnen, D.K., Barron J., Uhlenbrook,S., Baye, K., Meenakshi, 

J.V (2022). The role of water in transforming food systems. Global Food Security. Vol. 33. 

Available on: https://doi.org/10.1016/j.gfs.2022.100639  

Romanazzi, G.R.,Koto, R.,De Boni, A.Palmisano, G.O.,Marilisa Cioffi, M., Roma,R., (2023). 

Cultural ecosystem services: A review of methods and tools for economic evaluation. 

Environmental and Sustainability Indicators. Vol. 20. Available on: https://doi.org/10.1016/j.indi

c.2023.100304 

Sarkar, S. (2022). Food and Nutrition Security at Household Level. Chapter 5. Available on: DOI: 

10.22271/ed.book.1518 

Sawadogo, S., (2023). Contribution of non-timber forest products to food security of households 

bordering the Pô-Nazinga-Sissili ecological complex in Burkina Faso. International Journal of 

Economic Policy in Emerging Economies. ISSN online: 1752-0460 - ISSN print: 1752-0452 

https://www.inderscience.com/ijepee. DOI: 10.1504/IJEPEE.2023.1005604 

Seferidi, P., Hone, T.,Duran, A.C., Bernabe-Ortiz, A., Millett, C., (2022). Global inequalities in 

the double burden of malnutrition and associations with globalization: A multilevel analysis of 

Demographic and Health Surveys from 55 low-income and middle-income countries, 1992–2018. 

The Lancet Global Health, Volume 10, Issue 4, e482 - e490 

Shackleton, C.M., Garekae, H., Sardeshpande, M., Sanni, G.S., and Twine, W.C. (2024).Non-

timber forest products as poverty traps: Fact or fiction? Forest Policy and Economics. Vol.158, 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

47 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Socorro, L., (2024). Biotic and abiotic synergies in a log ecosystem. Davao Research Journal. 

Vol.15 (1): 96-103. Available on: 10.59120/drj.v15i1.190 

Soh Wenda, B.D., Fon, D.E., Molua, E.L. (2024) Women, Income Use and Nutrition Quality: 

Effects of Women's Decision-Making in Rural Households in Cameroon. Agriculture & Food 

Security. Vol.13 (29). https://doi.org/10.1186/s40066-024-00480-6 

Sufiyan, A. (2022). The role of biodiversity in food security. International Journal of Scholarly 

Research in Science and Technology.Vol.1(1):1 008. Available on: DOI:10.56781/ijsrst.2022.1.1

.0021 

Sunderland, T., and O’Connor, A., (2020). Forests and food security: A Review Article. 

Publication: CABI Reviews. Available on: https://doi.org/10.1079/PAVSNNR202015019 

United States Environmental Protection Agency (EPA) (2025). Climate Change Impacts on 

Ecosystems. Available on: https://www.epa.gov/climateimpacts/climate-change-impacts-

ecosystems 

UN-SCN (2010). Sixth Report on the World Nutrition Situation: Progress in Nutrition. Geneva, 

Switzerland: United Nations, Standing Committee on Nutrition and International Food Policy 

Research Institute. http://www.unscn.org/files/Publications/RWNS6/report/SCN_report.pdf  

Vansant, E., Mausch, K., Ickowitz, A., McMullin, S., Karanja, A.,and Rasmussen,L.V (2022). 

Why trees on farms make a win-win for people and nature: CIFOR Forest News. Available on: 

https://forestsnews.cifor.org/77195/why-trees-on-farms-make-a-win-win-for-people-and-

nature?fnl= 

Vinceti, B., Fremout,T., Termote,C., Conejo,D.F., Thomas,E., Lachat,C., L.C., Thiombiano, A., 

Zerbo, I., Lompo, D., Sanou, L., Parkouda, C.,  Oumarou Ouédraogo,A,H.,  Ouoba, H., (2022). 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

48 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

Food tree species selection for nutrition-sensitive forest landscape restoration in Burkina Faso. 

New Phytologist Foundation. Vol.4 (6). Pp. 667-684 

Wale, E., Nkoana, M.A., and Mkuna, E., (2022) Determinants of rural household livelihood 

dependence on non-timber forest products: A case study from Inanda Community, KwaZulu-

Natal, South Africa. Front. For. Glob. Change 5:788815. doi: 10.3389/ffgc.2022.788815 

Wanjiku G. M. (2024). The Impact of Malnutrition on Child Development: Understanding Long-

Term Health and Cognitive Outcomes. Kampala International University Publication Extension. 

Vol.3 (2):41 /44. Available on: https://www.researchgate.net/publication/383875559_The_Im

pact_of_Malnutrition_on_Child_Development_Understanding_Long Term_Health_and_Cogniti

ve_Outcomes 

Waswa, F., Mcharo, M., and Mworia, M (2020).Declining wood fuel and implications for 

household cooking and diets in Tigania Sub-county Kenya. Scientific African. Vol. 8, e00417. 

Available on: https://doi.org/10.1016/j.sciaf.2020.e00417 

Wells, J.C., Sawaya, A.L., Wibaek, R., Mwangome, M., Poullas, M.S., Yajnik, C.S., Demaio, A., 

(2020). The Double Burden of Malnutrition: Aetiological Pathways and Consequences for Health. 

Lancet. 395, 75–88. 

World Food Program (SOFI) (2023).122 million more people have been pushed into hunger since 

2019 due to multiple crises, reveals a UN report. Available on: https://www.wfp.org/news/122-

million-more-people-pushed-hunger-2019-due-multiple-crises-reveals-un-report 

World Health Organization (WHO) (2022). UN Report: Global hunger numbers rose to as many 

as 828 million in 2021. The latest State of Food Security and Nutrition report shows the world is 



 

SAEREM BOOK CHAPTERS   First Published 2025   ISBN  978-978-60709-7-1 

49 
 
 

 

THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL 
RESOURCES 

moving backward in efforts to eliminate hunger and malnutrition. Available on: UN Report: Global 

hunger numbers rose to as many as 828 million in 2021 

World Health Organization (WHO) (2025). Biodiversity. Available on: https://www.who.int/ne

wsroom/factsheets/detail/biodiversity#:~:text=Biodiversity%20offers%20a%20genetic%20pool,

pests%2C%20diseases%20and%20climate%20extremes.  

Ye, Z., Huang, X., and Xie, Z., (2024). Sustainable transformation of global ocean governance: 

Can a global public goods approach lead the way? Marine Policy.Volume 165. Available on: 

https://doi.org/10.1016/j.marpol.2024.106213  

 


