
CLIMATE CHANGE, BIODIVERSITY 
AND NUTRITION NEXUS
Evidence and emerging policy and programming opportunities





CLIMATE CHANGE, BIODIVERSITY AND 
NUTRITION NEXUS

Evidence and emerging policy and programming opportunities

Food and Agriculture Organization of the United Nations
Rome, 2021





iii

CONTENTS

Foreword..................................................................................................................................v

Acknowledgements...............................................................................................................vii

Abbreviations and acronyms..................................................................................................ix

Introduction.............................................................................................................................1

Framing the nexus of climate change, biodiversity and nutrition using an agri-food-systems 
approach.................................................................................................................................5

Impact of climate change and biodiversity loss on food and nutrition.................................7

Impact of agri-food systems on biodiversity and climate change.......................................11

Implications for policies and actions.....................................................................................15

Assessment tools and methodologies......................................................................................15

National policies....................................................................................................................17

Entry points in agri-food systems and programmatic examples.................................................21

Recommendations on the way forward................................................................................33

Governments.........................................................................................................................33

Civil society ..........................................................................................................................34

Private sector.........................................................................................................................34

Academia..............................................................................................................................35

Development partners............................................................................................................35

References..............................................................................................................................37

Annexes.................................................................................................................................47

Annex 1. Glossary..................................................................................................................47

Annex 2. Desk review methodology – tools.............................................................................51

Annex 3. List of tools included in desk review.........................................................................53

Annex 4. Desk review methodology – policies.........................................................................57

Annex 5. List of top ranked policies........................................................................................59





v

FOREWORD

Climate change, undernutrition and obesity have been characterized as a “global syndemic” – 
pandemics that interact. Together, they are the paramount challenge to both human and planetary 
health, affecting all regions of the world and sharing common drivers. Climate change and 
biodiversity loss are expected to increasingly affect natural-resource availability and use, food 
security and malnutrition in all its forms. 

Climate change and biodiversity loss are key drivers shaping agri-food systems, from the use of 
natural resources and the production of food to the accessibility of healthy diets. Conversely, agri-
food systems are a top contributor to climate change and biodiversity loss. However, each component 
of agri-food systems impacts climate change and nutrition outcomes in different ways. This is why 
the Members States of the Food and Agriculture Organization of the United Nations have officially 
adopted the term “agri-food systems” – to emphasize the continuity from eco-systems all the way 
to the consumption and disposal of foods. 

This working paper highlights the linkages between climate change, biodiversity loss and malnutrition, 
using an approach that puts food at the centre as the single strongest lever to optimize human 
health and environmental sustainability.

It represents an important step on the journey towards an interdisciplinary collaboration to transform 
our agri-food systems in ways that allow them to better adapt to and mitigate climate change, 
drastically reduce biodiversity loss and tackle malnutrition in all of its forms. 

We view this work as a crucial contribution for motivating the inclusion of climate and biodiversity 
considerations within nutrition work and the consideration of nutrition outcomes into work focused 
on climate change and biodiversity. Taking these components together, we can build resilient, 
inclusive and sustainable agri-food systems. For this to happen, all parts of government and society 
will need to engage using their collaborative advantages to generate more impact, and we provide 
recommendations for actions that all stakeholders need to take to move this agenda forward.

Nancy Aburto 

Food and Nutrition Division

Eduardo Mansur

Office of Climate Change, 
Biodiversity and Environment
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INTRODUCTION

Humankind is facing a perfect storm of climate change, biodiversity loss and multiple forms of 
malnutrition (stunting, wasting, micronutrient deficiencies and obesity) coexisting in the same 
country, community, household and even individual.

Each of these is well known and well recognized. For example, in 2018 the United Nations Secretary-
General warned of the “direct existential threat” presented by climate change and called for the 
world to act swiftly and robustly to limit further warming of the atmosphere. Biodiversity loss is well 
documented, although this tends largely to overlook loss of genetic diversity in crops, livestock, 
poultry and aquatic foods that are farmed, focusing more on headline species facing extinction. 
The triple burden of malnutrition – undernutrition, overnutrition and micronutrient deficiencies – is 
a focus for much work in the nutrition sector.

But what seems to be missing in many development and policy circles is a recognition that food 
production is at the centre of all three of these issues. As stated by the EAT-Lancet Commission, 
“Food is the single strongest lever to optimize human health and environmental sustainability 
on Earth. However, food is currently threatening both people and planet” (EAT, 2019). Crop and 
livestock production occupy about half of the world’s habitable land surface and consume about 
three-quarters of the world’s freshwater resources. About three-quarters of deforestation – currently 
running at about 5 million hectares a year – is driven by agriculture, particularly clearing forest to 
plant crops or raise livestock, driving biodiversity loss and contributing to climate change.

Turning this around requires food to be part of healthy diets that are “based on a great variety of 
unprocessed or minimally processed foods balanced across food groups (e.g. cereals, roots and 
tubers, vegetables, fruits, dairy, fish, meat, eggs, oils and fats), while restricting highly processed 
foods and drink products” (FAO and WHO, 2019).

And the starting point for this is to adopt an agri-food systems perspective – from the ecosystems 
supporting food production to the actual production, processing, distribution, preparation and 
consumption of food. Doing so can help to identify key policies and actions needed to address the 
challenges of climate change, biodiversity loss and nutrition and clarify their health, environment, 
social equity and economic impacts (HLPE, 2017).

This paper presents the findings of a desk review conducted by the Food and Agriculture Organization 
of the United Nations that found that the majority of tools used to study climate change, biodiversity 
or nutrition focus on only one or two of these domains and very few explicitly address all three. 
The same goes for policies in the three sectors. It also identified numerous entry points to improve 
biodiversity and diets as the two levers to improve nutrition and optimize environmental sustainability.

Based on these findings, the study makes a number of recommendations for action by governments, 
academia, civil society, the private sector and international organizations to address these 
shortcomings.
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Framing the nexus of climate change, biodiversity and nutrition using an 
agri-food systems approach

We propose the theory of change in Figure 1, which has biodiversity and healthy diets as 
key levers to improve nutrition and optimize environmental sustainability. This recognizes the 
importance of agri-food systems that are inclusive of the most vulnerable people and resilient to 
shocks and stresses from climate change, based on the following premises:

If biodiversity within and across terrestrial, marine and other aquatic ecosystems is 
protected and promoted as the foundation for healthy diets through agroecological, 
people-centred approaches, then a wider range of sustainable production systems 
(agriculture, forestry and fishery) will be incentivized; as a result a variety of safe and 
nutritious foods will be made more accessible and affordable throughout the year.

Figure 1. Theory of change – climate change, biodiversity and nutrition nexus

Climate-change adaptation comprises the measures that the agri-food systems must adopt 
in response to the adverse effects of climate change and in preparation for future shocks and 
stressors; it includes actions from the ecosystems level all the way to the coping behaviours of 
consumers (FAO, 2018a). In contrast, climate-change mitigation starts from the standpoint of the 
consumer, demonstrating the critical role that changes in demand can play in incentivizing shifts in 
the supply of foods that reduce pressure on the environment and biodiversity loss and contribute to 
the reduction of greenhouse gas GHG emissions (FAO, 2018a).

Source: authors (adapted from 2020 HLPE)
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IMPACT OF CLIMATE CHANGE 
AND BIODIVERSITY LOSS ON 

FOOD AND NUTRITION

Climate change and the loss of biodiversity impact food in a variety of ways. Climate change 
affects crop yields and productivity and reduces levels of nutrients in plant-based foods (particularly 
cereals and legumes) as a result of increased levels of carbon dioxide in the atmosphere. Loss of 
genetic diversity reduces the availability of genetic variation to breed crops to withstand climate 
change and reduces the range of crops and livestock available to provide a healthy diet (FAO, 
2020a; FAO, 2019c; Smith, Thornton and Myers, 2018; Scheelbeek et al., 2018; Myers et al., 2017; 
Taub, Miller and Allen, 2008). A rise in soil and air temperature has also been associated with an 
elevated presence of heavy metals in crops, such as arsenic in rice (FAO, 2020a). Global warming, 
destruction of natural habitats, deforestation and exposure to synthetic chemicals have contributed 
to the loss of beneficial organisms such as pollinators and pest-control regulators, affecting crop 
production and the natural maintenance of terrestrial ecosystems (Raven and Wagner, 2021; FAO, 
2019d; Marshman, Blay-Palmer and Landman, 2019). Increased heat and water stress increases the 
incidence of pests and diseases during production and of foodborne pathogens and mycotoxins 
during food storage, processing and transportation (FAO, 2020a; FAO, 2019c; Smith, Thornton and 
Myers, 2018).

Climate change and biodiversity loss disproportionally affect vulnerable rural communities and 
Indigenous Peoples who rely on natural resources and agriculture for their livelihood and access to 
food (Mbow et al., 2019; FAO, 2016a). Rural communities in low-income countries are among the 
most vulnerable to food losses because they have limited access to technology, retail infrastructure, 
cold storage and water (FAO et al., 2020a; FAO et al., 2018; FAO, 2017b). Nutritious foods tend to also 
be highly perishable, limiting their accessibility and making them liable to loss of quality and safety, 
which affects their price stability and affordability (FAO et al., 2020a; HLPE, 2017). Furthermore, the 
poorest populations and those with the fewest resources are increasingly dependent on markets in 
which foods that are low in nutrients and highly processed are often more accessible and affordable 
than those that are nutritious and fresh, making healthy diets unattainable (FAO et al., 2020a).

Climate change and the loss of biodiversity impact nutrition through multiple pathways, including 
those related to food and diets, care practices and environmental health (FAO et al., 2020a; FAO 
et al., 2018; FAO, 2017b). Nutritionally vulnerable individuals such as women and children are 
affected in different ways than less vulnerable individuals, such as men (FAO et al., 2020a; FAO et 
al., 2018; FAO, 2017b). For example, water scarcity not only affects women’s care practices, it also 
impacts young children more severely due to their increased risks of acute diarrhoeal symptoms and 
reduced nutrient absorption because of environmental enteric dysfunction (Budge et al., 2019). 
Children and women may also be affected by cultural and societal norms that further limit their 
ability to access safe and nutritious food in the context of unaffordable healthy diets (WHO, 2020a; 
IPCC, 2018a).









11

IMPACT OF AGRI-FOOD SYSTEMS 
ON BIODIVERSITY AND CLIMATE 

CHANGE

Agri-food systems, climate change and biodiversity interact and affect each other. On the one 
hand, agri-food systems are affected by climate change and biodiversity, while on the other hand, 
agri-food systems are also a major driver of impacts on the environment through soil damage, 
deforestation, depletion of freshwater resources and pollution of aquatic and terrestrial ecosystems 
as a result of unsustainable farming practices (FAO and WHO, 2019; FAO and IPCC, 2017). Based 
on current trends, the environmental effects of the agri-food system are projected to increase by 
50–90 percent between 2010 and 2050 (Springmann et al., 2018).

In a context where many countries are transitioning to higher incomes and urbanization, public 
subsidies and business models fuel an increasingly homogeneous food landscape, one which is 
dominated by few staple commodities and a preponderance of highly processed foods and drink 
products often promoted by heavily funded marketing strategies (FAO, 2016b). The demand for 
highly processed foods and drink products, which rely on a limited number of commodities (e.g. 
sugar, wheat, soya bean and palm oil), is directly linked to unsustainable production systems that 
threaten the ecosystems and the livelihoods of those dependent on them while also negatively 
impacting consumers’ health (Fardet and Rock, 2020; FAO, 2019e; FAO and WHO, 2019).

In 2019, FAO and the World Health Organization (WHO) organized an international expert 
consultation to investigate links between healthy diets and aspects of environmental, economic and 
sociocultural sustainability. As stated by the guiding principle, “Sustainable Healthy Diets promote 
all dimensions of individuals’ health and wellbeing, have low environmental pressure and impact, 
are accessible, affordable and equitable, and are culturally acceptable” (FAO and WHO, 2019). They 
include whole grains, legumes, nuts and an abundance and variety of fruits and vegetables, and can 
include moderate amounts of eggs, dairy, poultry and fish and small amounts of red meat.
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IMPLICATIONS FOR POLICIES 
AND ACTIONS

Tools, policies and actions are urgently needed to deliver agri-food systems that are sustainable, 
inclusive and resilient and that contribute to progress on Sustainable Development Goal (SDG) 
13 (climate change) and SDG 2 (hunger and malnutrition). Progress is also needed towards other 
equally important SDGs such as SDG 1 (poverty), SDG 5 (achieve gender equality and empower all 
women and girls), SDG 12 (sustainable consumption and production), SDG 14 (life below water) 
and SDG 15 (life on land) to ensure the availability and accessibility of sustainable healthy diets.

Assessment tools and methodologies

Climate change affects entire agri-food systems but impacts on individuals depend on their livelihoods 
and access to resources. Changes in ecosystems, food production practices and consumption 
patterns have the potential to affect climate change, biodiversity and nutrition in a variety of ways. 
Therefore, tools and methodologies are needed that allow us to explore the complexity of existing 
linkages, both direct and indirect.

In 2020, FAO conducted a desk review to analyse tools and methodologies published since 2015 
that address topics of climate change, biodiversity and nutrition (see annex 2 for the methodology 
and annex 3 for the list of tools and methodologies analysed). Of the 55 tools examined, 26 
related to climate change, 13 to nutrition and food security and 16 to biodiversity. Only three of 
the tools fully assessed the interlinkages between the three domains: The Bioversity/IDS Toolkit for 
assessing community-level potential for adaptation to climate change; FAO’s Tool for Agroecology 
Performance Evaluation (TAPE); and FAO’s Sustainability Pathways: Sustainable Assessment of Food 
and Agriculture Systems Tool 3.0 (SAFA).

The Toolkit for assessing community-level potential for adaptation to climate change 
developed by Bioversity International and the Institute of Development Studies, UK (Ulrichs et al., 
2015) applies the principles of participatory approaches, including tips for understanding local food 
markets, food security and nutrition situation. The Toolkit maps out how to understand local food 
knowledge and agri-food systems and nutrition by taking into consideration agroecology, land and 
natural-resource management, and health and sanitary concerns. This includes mapping timelines 
related to climate change and climate variability. The Toolkit also maps differing livelihood strategies 
for adaptation on a seasonal calendar, with consideration for the impact of climate threats and 
food insecurity on different groups, including using sex-disaggregated data. A guiding question 
asked by the Toolkit is “What are the local indicators and categories of well-being?” with a focus 
on environmental, socio-economic and dietary diversity indicators. The Toolkit offers strategies to 
encourage farmers to adjust their crop plans to include more diverse and climate-adapted crops 
and animal breeds, ensuring resilience and improved nutrition outcomes even during dry seasons.
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National policies

To explore the coherence and interlinkages between existing national policies, the study 
conducted a desk review to analyze the publicly available national documents on climate change, 
biodiversity and nutrition1 found in FAOLEX dating from 2015 to the present (FAO, 2021f).

Out of the 196 FAO Member States, 46 had national policies or strategies relating to climate 
change, biodiversity and nutrition, with a total of 140 documents available for review (see annex 4 
for the methodology). Climate change and nutrition were considered fully in 13.7 percent (7/51) of 
the policies categorized under biodiversity, while 25 percent (12/48) of nutrition policies and 26.3 
percent (10/38) of climate-change policies did not even mention biodiversity.

Only 16 policies (11.4 percent) showed clear links between climate change, biodiversity and nutrition 
(see annex 5 for the list). The seven biodiversity policies in this category emphasize how biodiversity 
conservation and agroecological practices can build livelihood resilience to shocks and stresses 
while contributing to improved diets and nutrition outcomes. The four climate-change policies in 
this category promote sustainable natural-resource management and agrobiodiversity conservation 
to support ecosystems and food production systems, ensuring food availability and dietary diversity. 
The five nutrition policies in this category take into account the need for climate-change adaptation 
and mitigation and consider biodiversity and agroecological approaches as relevant to increasing the 
nutritional quality of diets. All the policies in this category were strong in their inclusion of gender, 
including the differing nutrition requirements of women and girls, and emphasized the need for 
sex-disaggregated data when monitoring and evaluating the policy’s effectiveness. However, only 
three included direct reference to Indigenous Peoples, who provide vital contributions to climate-
change adaptation and mitigation but whose livelihood is strongly affected by climate change.

All the policies reviewed would have benefited from a stronger inclusion of the potential risks and 
needs for trade-offs when considering the environmental, health and/or socio-economic impacts, 
especially to protect vulnerable groups.

Only 9 percent (4/46) of countries had policies that overall showed a strong level of synergy between 
those relating to climate change, biodiversity and nutrition. Policies from Malawi showed an 
exceptional alignment with shared goals for biodiversity, climate-change adaptation and enhanced 
nutrition. The country’s National Resilience Strategy (2018–2030), National Agricultural Investment 
Plan (2018–2023) and National Multi-Sector Nutrition Policy (2018–2022) recognize the importance 
of agriculture and gender equality for nutrition security,2 resilience and climate-change adaptation. 
The National Resilience Strategy describes how the mission of various national policies link together 
to build multisectoral nutrition security and climate adaptability, stating that “nutrition is a 
multisectoral problem, and requires measurable, coordinated and context-specific set of nutrition-
specific and nutrition-sensitive interventions through agriculture, social protection, health, water, 
sanitation and hygiene (WASH), education, gender and women’s empowerment and institutional 
strengthening.” The National Multi-Sector Nutrition Policy and the National Agricultural Investment 

1  Policies reviewed under climate change encompass adaptation and mitigation measures within ecosystems, 
agriculture and agri-food supply chains, food environments and consumer behaviour. Policies reviewed under 
biodiversity cover genetic diversity, natural-resource management, agro-ecology and food supply, although food 
environments might be included in some instances. Policies reviewed under nutrition cover diets, consumer 
behaviour, and food environments and, in some instances, food supply chains. 
2  Nutrition security differs from food security in that it “also considers the aspects of adequate caregiving practices, 
health and hygiene, in addition to dietary adequacy” (FAO et al., 2020a).
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Source: FAO Field Programme Management Information Systems.

A policy marker cannot provide an indication on the quality of the implementation and the 
resulting impact of the project but it shows what objectives are considered in the design 
stage. While nutrition appears to be well considered in the projects, there is significant room 
of improvement in building linkages with climate change and biodiversity to promote the 
needed transformations in the agri-food systems.

* A policy marker provides an indication of the inclusion of a specific topic in a project: whether the topic 
is NOT targeted (option 0), if it is included as a significant objective (option 1) or as a principal objective 
(option 2). The policy marker is assigned by the project formulator in the beginning but can be updated 
during the project life cycle. Specific guidelines are provided to support the assignment of the policy marker.

Box figure 1. Distribution of policy markers in the projects reviewed.

Entry points in agri-food systems and programmatic examples

The relationship between nutrition, biodiversity and climate change can be better understood by 
looking at entry points in each component of agri-food systems, from ecosystems to consumer 
behaviour.

Table 1 highlights programmatic examples to demonstrate the potential of each entry point to 
improve biodiversity and diets – two key levers to improve nutrition and optimize environmental 
sustainability and to enhance the well-being of the most vulnerable people.

Only one policy marker Two policy markers Three policy markers Four policy markers

Climate change mitigation

Climate change adaptation

Biodiversity

Nutrition
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RECOMMENDATIONS ON THE 
WAY FORWARD

Climate change and biodiversity loss pose serious threats to agri-food systems and their ability to 
deliver safe and nutritious food to a growing population. A key part of the response to climate 
change will include the delivery of ambitious efforts to reverse biodiversity loss, reduce greenhouse 
gas emissions and promote agroecological, people-centred approaches that incentivize a range of 
sustainable production systems (agricultural, forestry and fishery). This will also require shifts in 
consumption patterns, primarily in high-income countries.

Within the framework of the 2030 Agenda and the Paris Agreement, there is a need for policies 
and programmes that strengthen the linkages between the climate change, biodiversity and 
nutrition communities using an agri-food systems approach that puts people, especially those most 
vulnerable, at the core (UNFCCC, 2021). The Committee on World Food Security (CFS) recently 
launched Voluntary Guidelines on Food Systems and Nutrition (VGFSyN), which provide policy 
recommendations that can help to enhance the required transformations of food systems (CFS, 
2021). Finally, a multidisciplinary collaboration will also help to provide holistic solutions while using 
resources efficiently, and without duplicating efforts. 

The following points focus on the key roles that can be played by governments, civil society actors, 
the private sector and development partners with examples from this paper.

Governments

A crucial first step is for policymakers to mainstream nutrition and dietary considerations into 
climate-change planning processes, especially in areas concerned with biodiversity, ecosystems 
and agri-food systems. In addition, nutrition policymakers should better consider risks related to 
climate change, biodiversity loss and unsustainable agricultural and agri-food systems practices. 
This paper provides examples of well-integrated policies that promote biodiversity conservation, 
climate change mitigation and adaptation, healthy diets and nutrition.

Government policies should create an enabling environment that incentivizes favorable practices 
from production all the way to consumption. Public procurement such as home-grown school feeding 
programmes can sustainably increase demand for and supply of safe and nutritious foods, while 
promoting agrobiodiversity. The complementary school food programme in the Plurinational State 
of Bolivia, for example, supported by the country’s Law on School Feeding, incentivizes pesticide-
free local food production and agro-biodiversity to enhance meal diversity through increased access 
to traditional Andean grains, vegetables and fruits. 

Policy coherence through multistakeholder dialogues is essential to promote an enabling financial 
landscape that helps identify key win–win solutions throughout agri-food systems, especially since 
current policies are lacking in identification of the risks and trade-offs of different policy options. 
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Civil society 

According to FAO (2021l), civil society “is made up of citizens and people from different regions 
around the world organized into constituencies, associations and groups to make their voices 
heard.” 

Indigenous Peoples should actively engage in developing policies and interventions to address 
climate change, biodiversity and food systems. For example, the Alliance of Central American 
Indigenous Fishers was formed in 2018 to protect indigenous ecosystems, which cover 70 percent 
of the Caribbean coast of Central America and are already being severely impacted by climate 
change.

Traditional knowledge is vital for the development of integrated food systems that incorporate 
locally adapted annual and perennial crops, tree crops and terrestrial and aquatic animals to adapt 
to and mitigate climate change while enriching dietary diversity and contributing to livelihoods. 
For example, there are important lessons to be learned from the traditional knowledge embedded 
in the rice–fish–duck terraces of the Hani people in the Yunnan Province of China. Fish and ducks 
in the rice paddies help fertilize the crops and control pests and weeds, while the rice provides 
shelter, shade and food for the animals. The system produces rice and animal protein without the 
use of pesticides and herbicides, contributing to healthy food for home consumption and sale. 
The circular economy of the rice–fish–duck system ensures year-round food and income sources.

Consumers, including any individual who purchases food products or services, can make a change 
by becoming more mindful of the implications of their behaviours. The growing popularity of 
food lifestyles and food movements shows that concerns over the sustainability and healthiness of 
diets influence consumer choices. Various mechanisms can help consumers make better choices. 
For example, food labelling can increase consumer awareness of the climate impact of their food 
choices in addition to providing details on packaged foods’ ingredients and nutritional content, 
guiding choices towards sustainable, ethical and health options. Food-based dietary guidelines like 
those launched by the Government of Denmark in January 2021 consider both the health and 
environmental impact of diets as part of the government’s ambition to reduce the climate footprint 
by 70 percent by 2030. Apps such as Yuka can show consumers the health impact and prices of 
products with a similar profile, allowing them to choose those with least impact on the environment 
or that are better for their health. 

Private sector

Food industry actors of the private sector can directly influence the ways in which natural resources 
and agri-food systems are managed. FAO encourages every food industry – irrespective of size 
– to align and commit to integrate their production systems with science-based targets, putting 
humans and planetary health at the foundation. Business models that fuel a homogeneous food 
landscape dominated by few staple commodities and highly processed foods and drinks should be 
held accountable for their health and environmental impacts and their socio-economic implications. 
Apps such as Yuka could add information to increase consumers’ awareness on the actual “costs” 
of each food item.

Producers, especially smallholder farmers, fishers and pastoralists, should apply agroecological 
regenerative approaches that promote biodiversity conservation to build sustainable agri-food 
systems that mitigate climate change and increase access to healthy diets. The promotion of 
well-adapted animal species, crop varieties (including biofortified crops), landraces, wild and 
underutilized plant species that are rich in micronutrients, combined with nutrition education, can 
provide innovative targeted solutions to improve farmers’ livelihoods and dietary quality. However, 
for this to happen, producers will need the right incentives.



35

Agribusinesses and retailers play a key role in reducing food loss and waste through adoption 
of improved food storage, processing, packaging, distribution and transportation. Public–private 
partnerships, such as those promoted in the FAO-NORAD project on Empowering Women in Small-
scale Fisheries for Sustainable Food Systems, for example, can help small-scale producers to reduce 
food loss and improve the safety of their products while ensuring decent livelihoods. Geographical 
indications can promote more sustainable value chains by informing consumers where the food 
is coming from and how it is produced, in particular related with local production factors (e.g. 
natural resources, traditions, expertise) while facilitating market access for smallholder producers. 
Slow Food Presidia are another example where small-scale producers are empowered to protect 
local biodiversity against social, economic and environmental changes, maintaining local food 
knowledge and cultural practices and connecting producers directly with consumers. Apps such as 
TooGoodToGo reduce food waste by providing real-time information on unsold perishable foods 
that consumers can buy from nearby retailers at a reduced price. Since 2016, TooGoodToGo has 
saved 63.1 million meals from being wasted in 13 European countries and has launched public 
awareness campaigns at household, business, school and national levels.

Academia

Academia should take the lead in developing the tools and methodologies to fill knowledge 
gaps and to deepen our understanding of the impacts of changes in ecosystems, food production 
practices and consumption patterns on climate change, biodiversity loss and nutrition.

Academia also has a key role to play in investigating promising emerging areas that can contribute 
to improving environment–nutrition linkages. Various gaps remain in our understanding of the 
effects of climate change on the nutrient quality of foods and the effects of various environmental 
factors in combination (e.g. CO2 and O3 or higher temperature and CO2), as well as the overall 
effects in different climatic zones and regions. Researchers are encouraged to continue exploring 
the connection between the soil microbiome and human gut microbiome and its relationship to 
agrobiodiversity to provide the missing link between diets, agri-food systems and soils.

Development partners

Development partners including United Nations agencies, international organizations and donors, 
should promote healthy diets that ensure access to safe and nutritious foods for all. As part of a shift 
to sustainable and healthy consumption patterns, they should avoid promoting single food items 
or products whose over-consumption could lead to higher environmental impacts and negative 
outcomes in human nutrition. 

International organizations such as FAO have a vital role to play in raising awareness of the 
climate change, biodiversity and nutrition nexus. This is essential to ensure a broadened dialogue 
to help leverage climate finance opportunities to support development of healthy diets and better 
nutrition from efficient inclusive, resilient, sustainable agri-food systems. International organizations 
and those that fund them should give more attention to evaluating the impact of programmes in 
agriculture and agri-food systems to assess the benefits and risks for nutrition and climate change. 
The 2021-2025 Vision and Strategy for FAO’s Work in Nutrition presents an opportunity to provide 
stronger guidance on building the climate change, biodiversity and nutrition nexus as part of the 
effort to mainstream nutrition work.
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ANNEXES

Annex 1. Glossary

Term Definition

Access to food 
(FAO, 2014)

The ability to acquire food physically, economically and socially, at individual or household 
level.

Agri-food 
system            
(FAO, 2021)

The agri-food system covers the journey of food (for example, cereals, vegetables, fish, 
fruits and livestock) from farm to table – including when it is grown, harvested, processed, 
packaged, transported, distributed, traded, bought, prepared, eaten and disposed of. It also 
encompasses non-food products (for example forestry, animal rearing, use of feedstock, 
biomass to produce biofuels, and fibres) that also constitute livelihoods and all of the people 
as well as the activities, investments and choices that play a part in getting us these food and 
agricultural products.

Agrobiodiversity 
(FAO, 2006)

Agrobiodiversity is a vital subset of biodiversity. Many people’s food and livelihood security 
depend on the sustained management of various biological resources that are important 
for food and agriculture. Agricultural biodiversity, also known as agrobiodiversity or genetic 
resources for food and agriculture, includes:

 - harvested crop varieties, livestock breeds, aquatic foods and non-domesticated (wild) 
resources within fields, forests and rangeland, including tree products and wild animals 
hunted for food, and in aquatic ecosystems (e.g. wild fish);

 - non-harvested species in production ecosystems that support food provision, including soil 
microbiota, pollinators and other insects such as bees, butterflies and greenflies; and

 - non-harvested species in the wider environment that support food-production ecosystems 
(agricultural, pastoral, forest and aquatic ecosystems).

Biodiversity 
(CBD, 1992)

Biodiversity refers to the variability among living organisms from all sources, including, inter 
alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which 
they are part; this includes diversity within species, between species and of ecosystems.

Biofortification 
(FAO, 2018d)

The process of developing highly nutritious staple food crops through breeding and crop 
selection or through genetic engineering (which is not explored in this paper).

Carbon sink 
(IPCC, 2018b)

A reservoir (natural or created by humans in soil, ocean and plants) where a greenhouse gas, 
an aerosol or a precursor of a greenhouse gas is stored. Note that article 1.8 of the United 
Nations Framework Convention on Climate Change refers to a sink as any process, activity 
or mechanism that removes a greenhouse gas, an aerosol or a precursor of a greenhouse gas 
from the atmosphere.

Child 
overweight 
and obesity 
(under 5 years)         
(WHO, 2020a)

Overweight is weight-for-height greater than two standard deviations above the WHO 
Child Growth Standards median. Obesity is weight-for-height greater than three standard 
deviations above the WHO Child Growth Standards median.
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Term Definition

Sustainable 
healthy diets 
(FAO and WHO, 
2019)

Dietary patterns that promote all dimensions of individuals’ health and well-being; have low 
environmental pressure and impact; are accessible, affordable, safe and equitable; and are 
culturally acceptable. The aims of sustainable healthy diets are to achieve optimal growth 
and development of all individuals and support functioning and physical, mental and social 
well-being at all life stages for present and future generations; contribute to preventing all 
forms of malnutrition (i.e. undernutrition, micronutrient deficiency, overweight and obesity); 
reduce the risk of diet-related NCDs; and support the preservation of biodiversity and 
planetary health. Sustainable healthy diets must combine all the dimensions of sustainability 
(health and nutrition, environmental, sociocultural and economic aspects) to avoid 
unintended consequences.

Sustainable 
food system 
(HLPE, 2014)

A sustainable food system is a food system that delivers food security and nutrition for all in 
such a way that the economic, social and environmental bases to generate food security and 
nutrition for future generations are not compromised. This means that:

 - it is profitable throughout (economic sustainability);

 - it has broad-based benefits for society (social sustainability); and

 - it has a positive or neutral impact on the natural environment (environmental 
sustainability).

Undernutrition 
(FAO, 2014)

The outcome of undernourishment and/or poor absorption and/or poor biological use of 
nutrients consumed as a result of repeated infectious disease. It includes being underweight 
for one’s age, too short for one’s age (stunted); dangerously thin for one’s height (wasted) 
and deficient in vitamins and minerals (micronutrient malnutrition).

Annex 2. Desk review methodology – tools

The review of assessment tools and methodologies was conducted to find tools that captured the 
linkages between the three domains of 1) food and nutrition; 2) climate-change mitigation and 
adaptation; and 3) biodiversity conservation and natural-resource management.

The climate-change mitigation and adaptation domain encompassed tools relating to ecosystems 
and food supply chains, food environments and consumer behaviour. The biodiversity domain 
included tools relating mostly to ecosystems and food supply chain. The nutrition domain primarily 
related to food environments and consumer behaviour (FAO, 2021f).

A “tool” was defined as an instrument that helps to plan and to monitor, providing a methodology 
that focuses on assessment, planning, monitoring and/or evaluation. Only tools that were created 
or updated between 2015 and 2020 were considered. The 55 tools from FAO and 16 other partner 
agencies and non-profits that fitted these criteria were reviewed for their ability to measure the 
interrelationship between food and nutrition, climate change and biodiversity.

The desk review was limited to examining the tools and their methodologies; it did not examine the 
application of tools in reports or products to gain a better understanding on how the findings were 
used to inform recommendations for policymaking and programme design.

Tools were rated based on the following criteria:

Tool rating 5: the tool shows clear links (i.e. positive impacts/potential negative trade-offs) between 
all three domains (climate change and biodiversity and food and nutrition).





53

Annex 3. List of tools included in desk review

Tool Domain Rating Link1

Modelling System for Agricultural Impacts of 
Climate Change (MOSAICC)

Climate change 1 www.fao.org/in-action/mosaicc/en

E-learning tool: Community based adaptation 
to climate change

Climate change 3 www.fao.org/climatechange/67624/en/

Joint FAO-OIE-WHO Global Early Warning 
System for threats and emerging risks at the 
human–animal–ecosystems interface 

Climate change 1 www.glews.net/

Tracking adaptation in agricultural sectors: 
Climate-change adaptation indicators

Climate change 4 www.fao.org/3/i8145en/I8145EN.pdf

CSA Programming and Indicator Tool Climate change 1 ccafs.cgiar.org/csa-programming-and-
indicator-tool

Climate change & food security vulnerability 
assessment: Toolkit for assessing community-
level potential for adaptation to climate 
change

Climate change 5 ccafs.cgiar.org/publications/climate-
change-food-security-vulnerability-
assessment-toolkit-assessing-
community-level

GIEWS – Global Information and Early 
Warning System

Climate change 3 www.fao.org/giews/english/index.htm

The Climate Data Tool Climate change 1 ccafs.cgiar.org/climate-data-tool

Agro-Chain Greenhouse Gas Emissions (ACE) 
Calculator

Climate change 1 ccafs.cgiar.org/agro-chain-greenhouse-
gas-emissions-acge-calculator

Tracking adaptation and measuring 
development: a step-by-step guide

Climate change 2 pubs.iied.org/pdfs/10100IIED.pdf

CCAFS-MOT: a mitigation options tool for 
agriculture

Climate change 1 ccafs.cgiar.org/mitigation-options-tool-
agriculture-0

Climate Smart Agriculture Rapid Appraisal 
(CSA-RA) Prioritization Tool

Climate change 1 ccafs.cgiar.org/climate-smart-
agriculture-rapid-appraisal-csa-ra-
prioritization-tool

Climate-smart forestry Climate change 2 www.fao.org/sustainable-forest-
management/toolbox/tools/tool-detail/
en/c/1293300/

Farmer field school curriculum – Approach 
to strengthen farmers’ resilience and adapt 
agricultural practices and technologies to 
climate change

Climate change 3 ccafs.cgiar.org/resources/publications/
climate-resilient-farmer-field-schools-
handbook

FAO’s BEFS (bioenergy and food security) 
approach: implementation guide

Climate change 3 www.fao.org/3/i3672e/i3672e.pdf

http://www.fao.org/in-action/mosaicc/en
http://www.fao.org/climatechange/67624/en/
http://www.glews.net/
http://www.fao.org/3/i8145en/I8145EN.pdf
http://ccafs.cgiar.org/csa-programming-and-indicator-tool
http://ccafs.cgiar.org/csa-programming-and-indicator-tool
http://ccafs.cgiar.org/publications/climate-change-food-security-vulnerability-assessment-toolkit-assessing-community-level
http://ccafs.cgiar.org/publications/climate-change-food-security-vulnerability-assessment-toolkit-assessing-community-level
http://ccafs.cgiar.org/publications/climate-change-food-security-vulnerability-assessment-toolkit-assessing-community-level
http://ccafs.cgiar.org/publications/climate-change-food-security-vulnerability-assessment-toolkit-assessing-community-level
http://www.fao.org/giews/english/index.htm
http://ccafs.cgiar.org/climate-data-tool
http://ccafs.cgiar.org/agro-chain-greenhouse-gas-emissions-acge-calculator
http://ccafs.cgiar.org/agro-chain-greenhouse-gas-emissions-acge-calculator
http://pubs.iied.org/pdfs/10100IIED.pdf
http://ccafs.cgiar.org/mitigation-options-tool-agriculture-0
http://ccafs.cgiar.org/mitigation-options-tool-agriculture-0
http://ccafs.cgiar.org/climate-smart-agriculture-rapid-appraisal-csa-ra-prioritization-tool
http://ccafs.cgiar.org/climate-smart-agriculture-rapid-appraisal-csa-ra-prioritization-tool
http://ccafs.cgiar.org/climate-smart-agriculture-rapid-appraisal-csa-ra-prioritization-tool
http://www.fao.org/sustainable-forest-management/toolbox/tools/tool-detail/en/c/1293300/
http://www.fao.org/sustainable-forest-management/toolbox/tools/tool-detail/en/c/1293300/
http://www.fao.org/sustainable-forest-management/toolbox/tools/tool-detail/en/c/1293300/
http://ccafs.cgiar.org/resources/publications/climate-resilient-farmer-field-schools-handbook
http://ccafs.cgiar.org/resources/publications/climate-resilient-farmer-field-schools-handbook
http://ccafs.cgiar.org/resources/publications/climate-resilient-farmer-field-schools-handbook
http://www.fao.org/3/i3672e/i3672e.pdf
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Annex 4. Desk review methodology – policies

A desk review was conducted of the policies and strategies of FAO’s Member States and Associate 
Members to provide a comprehensive understanding of the links between nutrition, diets, climate-
change adaptation and mitigation and biodiversity reflected in them.

The review had two objectives: 1) to analyze how the national policies, strategies and action plans 
reviewed are interconnected, coordinated and/or have potential for impacting each other and 2) 
to identify the strongest examples among the policies reviewed that identify and reinforce positive 
impacts while also highlighting potential risks and need for trade-offs.

Policies from FAO’s 196 Member States and Associate Members were categorized under three 
domains: 1) food and nutrition, 2) climate-change mitigation and adaptation, and 3) biodiversity 
conservation and natural-resource management. Relevant policies considered included national 
adaptation plans, national climate-change strategies and action plans, national biodiversity 
strategies and action plans, food-based dietary guidelines and national food and nutrition policies. 
Only policies dated 2015 onward were considered in the review, to include only the most up-to-
date and relevant policy examples. Among the FAO Member Nations, 46 countries had national 
policies relating to nutrition, climate change and natural-resource management and biodiversity 
from 2015 to 2020 (FAO, 2021f).

The climate-change mitigation and adaptation domain encompasses policies and programmes 
relating to ecosystems, agriculture and food supply chains, food environments and consumer 
behaviour. The biodiversity domain includes natural-resource management, with particular emphasis 
on the importance of genetic diversity in light of agrobiodiversity’s key role in improving nutrition 
and climate-change adaptation and mitigation. The biodiversity domain also includes ecosystems 
and food production with a focus on food supply, although food environments might be included 
in some instances. The nutrition domain primarily relates to food environments (FAO, 2021f).

A total of 140 policies from 46 countries were reviewed, 52 in the biodiversity domain, 50 in the 
nutrition domain and 38 in the climate change and adaptation domain. 

Policies were rated using the following review rating criteria:

•  Policy rating 5: the policy shows clear links (i.e. positive impacts/potential negative trade-offs) 
between climate change and biodiversity and food and nutrition and coherence among policies.

•  Policy rating 4: the policy shows some clear links (i.e. positive impacts/potential negative 
trade-offs) between climate change and biodiversity and food and nutrition but lacks coherence 
between policies.

•  Policy rating 3: the policy mentions all three elements (climate change, nutrition, biodiversity) 
but lacks an integrated approach involving the intersection of all three.

•  Policy rating 2: the policy mentions climate change and/or biodiversity and/or food and nutrition 
(without qualifying the links).

•  Policy rating 1: the policy mentions only climate change or biodiversity or food and nutrition.

Half of policies reviewed do not cover all three domains, with the highest number covering only 
two domains (rating 2) (Figure A4.1). While more than half of the biodiversity policies covered all 
three domains (rating 3 and above), only 27 percent of them received a rating of 4 or above to 
show integration between nutrition, biodiversity and climate-change considerations. The majority 
of nutrition policies (76 percent) covered only one or two domains but overall 28 percent of the 
policies were rated 4 or above. Climate change had the highest percentage (32 percent) of policies 
rated 4 or above. 
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Annex 5. List of top ranked policies

Country Document Domain Link1

Afghanistan Food Security and Nutrition 
Agenda Plan 2019 to 2023

Nutrition www.fao.org/faolex/results/details/en/c/LEX-
FAOC191005

Afghanistan National Comprehensive 
Agriculture Development Priority 
Program 2016–2021

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC167994

Bangladesh Bangladesh Second Country 
Investment Plan 2016–2020 
(CIP2)

Climate change www.fao.org/faolex/results/details/en/c/LEX-
FAOC191142

Belize National Agricultural and Food 
Policy of Belize 2015–2030

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC171041

Brazil Brazil National Adaptation Plan 
to Climate Change (NAP) 

Climate change www.fao.org/faolex/results/details/en/c/LEX-
FAOC186564

Ethiopia Nutrition Sensitive Agriculture 
Strategy

Nutrition www.fao.org/faolex/results/details/en/c/LEX-
FAOC174139

Ethiopia National Nutrition Program (NNP 
II) (2016–2020)

Nutrition www.fao.org/faolex/results/details/en/c/LEX-
FAOC190946

Ghana National Climate-Smart 
Agriculture and Food Security 
Action Plan of Ghana (2016–
2020)

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC169288

Kenya Kenya Climate Smart Agriculture 
Implementation Framework 
2018–2027

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC189345

Kenya National Climate Change Action 
Plan (NCCAP) 2018–2022

Climate change www.fao.org/faolex/results/details/en/c/LEX-
FAOC190169

Malawi National Agricultural Investment 
Plan (NAIP)

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC190532

Malawi National Multi-Sector Nutrition 
Policy 2018–2022

Nutrition www.fao.org/faolex/results/details/en/c/LEX-
FAOC180746

Malawi National Resilience Strategy 
2018–2030: Breaking the Cycle 
of Food Insecurity

Climate change, 
Nutrition

www.fao.org/faolex/results/details/en/c/LEX-
FAOC190927

Niue Niue Food and Nutrition Security 
Policy 2015–2019

Nutrition www.fao.org/fileadmin/user_upload/sap/docs/
Niue%20Food%20and%20Nutrition%20
Security%20Policy%202015-2019.pdf

Pakistan Sindh Agriculture Policy (2018–
2030)

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC191432

Philippines Biodiversity Strategy and Action 
Plan (PBSAP) 2015–2028

Natural-resource 
management

www.fao.org/faolex/results/details/en/c/LEX-
FAOC189948

1 All links correct as at 5 April 2021.

http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191005
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191005
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC167994
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC167994
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191142
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191142
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC171041
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC171041
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC186564
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC186564
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC174139
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC174139
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190946
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190946
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC169288
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC169288
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC189345
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC189345
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190169
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190169
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190532
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190532
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC180746
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC180746
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190927
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC190927
http://www.fao.org/fileadmin/user_upload/sap/docs/Niue%20Food%20and%20Nutrition%20Security%20Policy%202015-2019.pdf
http://www.fao.org/fileadmin/user_upload/sap/docs/Niue%20Food%20and%20Nutrition%20Security%20Policy%202015-2019.pdf
http://www.fao.org/fileadmin/user_upload/sap/docs/Niue%20Food%20and%20Nutrition%20Security%20Policy%202015-2019.pdf
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191432
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC191432
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC189948
http://www.fao.org/faolex/results/details/en/c/LEX-FAOC189948
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