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Abstract 

Climate change, biodiversity loss, and malnutrition are interconnected global challenges that 

increasingly threaten food security, healthy diets, and environmental sustainability. Current 

dietary patterns characterized by high consumption of ultra-processed foods have negative 

environmental impacts, including increased greenhouse gas emissions, water and land use, 

malnutrition, and biodiversity loss. Sustainable and healthy diets that emphasize plant-based 

foods, minimize food waste, and promote ecosystem conservation can substantially reduce 

the environmental footprint of food systems, mitigate climate change, and help address the 

global obesity epidemic. The biodiversity-climate-nutrition nexus highlights the central role of 

food systems in supporting ecosystem functions, providing nutritious options, and mitigating 
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the effects of climate change. Strategies to promote sustainable and healthy diets include 

public nutrition education, government policies, economic incentives, and technological 

innovation. Leveraging neglected and underutilized species, valorizing food by-products, and 

adopting climate-resilient agricultural practices can enhance biodiversity, improve nutrition, 

and build resilience to climate change. Critical research and policy gaps include better 

incorporating biodiversity data, examining trade impacts, and promoting multidisciplinary 

approaches. Coordinated actions among stakeholders are needed to develop integrated 

solutions addressing the interconnected challenges of biodiversity, climate change, and 

nutrition for long-term food security and environmental sustainability. 
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1. Introduction 

Inequality in access to affordable, healthy and sustainable diets is a major global challenge 

affecting all regions of the world [1]. Despite the critical role of diets in promoting human health 

and environmental sustainability, an estimated 2.6 billion people were unable to afford a healthy 

diet in 2024, while 2.3 billion experienced moderate or severe food insecurity [2, 3]. This issue is 

further intensified by climate change [3], the loss of food biodiversity [4], and malnutrition [5]. 

Healthy diets are characterized by eating patterns that promote individual health and well-being, 

exert minimal environmental impact, and are accessible, affordable, safe, and equitable [6]. Healthy 

diets also respect cultural relevance [7]. Moreover, healthy diets must meet four essential principles: 

(i) adequacy, (ii) balance, (iii) diversity, and (iv) moderation [8]. Despite their importance, 3.1 billion 

people worldwide lack sufficient resources to access healthy diets [2]. 

Poordiet quality, characteristic of Western dietary patterns [9], is associated with the difficult 

situation of overweight, obesity and non-communicable diseases (NCD) [10]. These dietary patterns 

contain a large amount of ultra-processed foods (UPF) with excessive content of sugar, fat, and salt 

[11, 12]. UPF are industrial formulations made from substances derived from foods or synthesized 

from other organic sources [13]. The high consumption of UPF poses a challenge to human health 

because they have poor nutritional quality, are hyperpalatable, attractive, and sometimes even 

quasi-addictive, have a long shelf life, and are ready to eat, requiring little or no culinary preparation 

[14]. High consumption of UPF has been linked to the development of obesity and NCD [15]. 

Additionally, UPF-based diets not only affect human health but also negatively impact the 

environment [16]. UPF are mass-produced and consumed due to their high palatability, promoted 

by aggressive marketing strategies that require many resources in their development, and increase 

plastic and other packaging waste that ends up polluting the environment [17, 18]. 

Therefore, understanding the impact of dietary patterns on sustainability is essential for 

designing public actions and programs aimed at combating all forms of malnutrition and food 

insecurity, as well as addressing the challenges posed by climate change [19-21]. On the contrary, a 

diet based on fresh foods, such as fruits, vegetables, greens, legumes, nuts, fresh fish and seafood, 

among others, not only promotes human health but also has a lower carbon and water footprint, 
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resulting in a reduced environmental impact [22]. Furthermore, a better environmental impact can 

be achieved if dietary patterns are linked to local consumption strategies through short supply 

chains at community fairs or through local public procurement systems, such as school feeding 

programs [23]. 

A recent review reported a link between urban systems and water and carbon footprints, 

highlighting that increased urbanization of territories raises water consumption, results in high CO2 

emissions, and hurts the environment and climate [24]. Another review that included 41 articles 

evaluated the water footprint of diets and concluded that shifting dietary patterns towards more 

sustainable models would reduce the planet’s water footprint [25]. Changes in dietary patterns, 

largely mediated by the trade and advertising of UPF, as well as rapid urbanization and globalization, 

have enormous consequences for human and planetary health [26]. Despite this, few reviews have 

focused on describing the relationship between healthy, sustainable activities and high UPF 

consumption. Therefore, the present review aims to analyze the interconnections among loss of 

food biodiversity, climate change and malnutrition, focusing on the promotion of sustainable and 

healthy diets as a fundamental strategy to address contemporary challenges in food security, 

nutrition, health, and environmental sustainability. To facilitate understanding of these complex, 

interrelated pathways, Figure 1 presents the conceptual framework that guided this review. The 

framework illustrates the bidirectional relationships among climate change, biodiversity loss, 

malnutrition, dietary patterns, and food systems, highlighting the central role of healthy and 

sustainable diets as a potential pathway to improve both human and planetary health. The following 

sections examine each of these interactions in greater detail and outline strategies based on a food 

systems approach to improve sustainability and nutrition. Examples such as Chile’s front-of-pack 

labeling and Brazil’s school feeding programs are cited. 

 

Figure 1 Conceptual framework of the food systems nexus illustrating the critical 

interrelation between agriculture biodiversity loss, climate change and malnutrition, 

and identifying strategic public policy interventions to mitigate negative impacts. Key 

public policy to address these challenges are highlighted in the boxes on the right and 

bottom of the figure. 
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2. Methods 

This study was conducted as a scoping review. A structured evidence-mapping approach was 

used to identify, organize, and synthesize the available literature on the relationships among food 

biodiversity loss, climate change, malnutrition, and sustainable diets. The review encompassed 

peer-reviewed scientific literature and selected national or international technical reports published 

between January 2015 and August 2025 in English, Spanish, or Portuguese. The literature search 

was conducted using the bibliographic databases Scopus, Web of Science (WOS), PubMed, and 

SciELO. Search terms were selected according to the main themes addressed in the review. They 

included combinations of keywords such as biodiversity, food biodiversity, climate change, nutrition, 

malnutrition, food security, sustainable diets, healthy diets, food systems, agrifood systems, public 

policies, systems approach, food industry, processed foods, and ultra-processed foods, among 

others. Equivalent terms were used in English, Spanish, and Portuguese to maximize the retrieval of 

relevant literature. The search strategy combined controlled vocabulary and free-text terms using 

Boolean operators (AND/OR). An example of the search strategy used was: (“biodiversity” OR “food 

biodiversity”) AND (“climate change”) AND (“nutrition” OR “malnutrition” OR “food security”) AND 

(“sustainable diets” OR “healthy diets” OR “food systems” OR “ultra-processed foods”). The search 

syntax was adapted as necessary for each database. In addition, grey literature, including reports, 

technical documents, and case studies from international organizations, was reviewed to provide 

contextual information and examples of policies, programs, and interventions related to biodiversity, 

climate change, and nutrition. Studies and reports addressing the relationships among biodiversity, 

food systems, diets, climate change, food security, and nutrition were included. Documents not 

directly related to the objectives of the review, duplicate records, or lacking sufficient information 

on these topics were excluded. For country examples and policy experiences, priority was given to 

cases reporting concrete actions, outcomes, or documented impacts. 

The identified records were screened based on title, abstract, and full-text review according to 

predefined eligibility criteria and their relevance to the objectives of the study. The selected 

literature was analyzed through evidence matrices developed using Microsoft Excel for Microsoft 

365 (Microsoft Corp., Redmond, WA, USA), which systematically compiled key information, 

including publication year, country, study design, objectives, main findings, and conclusions. Studies 

were subsequently grouped into thematic categories corresponding to the main areas addressed in 

the review, including ultra-processed foods, sustainable diets, climate change, biodiversity, food 

security, and nutrition. The evidence was synthesized narratively to identify recurring themes, 

knowledge gaps, emerging trends, and policy implications related to the promotion of healthy and 

sustainable food systems. 

3. Impact of UPF on Dietary Patterns and Sustainability 

The shift from traditional diets to high consumption of UPF has had a significant impact on the 

planet’s sustainability [14]. UPF are typically produced in a central location and then transported 

worldwide [27]. Initially, UPF were predominantly produced and consumed in high-income 

countries [28]. However, since the 1990s, major UPF corporations have expanded their geographical 

reach to low- and middle-income countries (LMIC) [29]. By 2019, the global UPF industry was 4.7 

times larger in market capitalization, twice as large in assets, and 1.6 times larger in revenue than 

the global food production and food processing industry [29]. 
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Social media, cinema, television, sports events, and radio are among the primary channels 

through which the food industry implements its advertising strategies, including price promotions 

to create demand, generate brand loyalty, and create new eating behaviors around UPF [30]. 

Globally, but especially in South America, food companies add micronutrients to UPF to make health 

claims on their packaging and labels [31]. Additionally, since 2000, there has been a trend in the 

food industry to include animal welfare and environmental ethics claims in new formulations [29]. 

However, substantial efforts are underway in LAC to counter the power of these industries [32]. 

Chile, for example, has been a pioneer by linking its front-of-package nutritional warning labeling 

policy with restrictions on UPF marketing, removing attractive characters from package designs and 

advertising of foods labeled with warning seals “high in” from children’s television, and banning 

their marketing within schools [30]. 

Each process within UPF production involves various negative environmental impacts, including 

significant land use, soil degradation, herbicide use, eutrophication, greenhouse gas (GHG) 

emissions, intensive water resource use, loss of food biodiversity, energy use due to intensive 

processing and packaging, and plastic pollution from packaging dependency [27, 30, 31]. These 

impacts occur throughout the entire supply chain [27]. 

UPF is one of the largest contributors to diet-related water use, with no major differences in 

water use between animal- and plant-based UPF [27]. However, there are other differentiated 

environmental impacts, for example, animal-based UPF are the main drivers of land use, GHG 

emissions, and nitrogen use, while plant-based products drive phosphorus use and energy inputs 

[27]. 

Recent studies indicate that UPF account for 17%-39% of total diet-related energy [27]. 

Additionally, UPFs are among the largest contributors to diet-related GHG emissions compared to 

other food groups [27]. The environmental degradation caused by UPF is significant due to the 

intrinsic ecological importance of the areas affected by loss of food biodiversity, the avoidable 

nature of these impacts given that UPF are discretionary, non-essential products in human diets, 

and the large quantity of UPF consumed worldwide [27]. 

UPF consumption is high in rich countries, a trend also replicated in LMIC over the past five 

decades [30]. However, within countries, consumption is not uniform. In Brazil, for example, UPF 

consumption is higher among women, adolescents, Caucasians, individuals with higher incomes and 

educational levels, and urban residents [33]. As incomes rise, workers consume more UPF to save 

time in food preparation [30]. Additionally, economically disadvantaged populations in countries 

are increasingly consuming UPF due to its low cost and availability at multiple points of sale [30]. 

These challenges underscore the need for dietary patterns that support both human and 

environmental health. Consequently, sustainable and healthy diets emerge as a key strategy to 

address the interconnected challenges of malnutrition, climate change [34, 35], and biodiversity loss. 

4. Sustainable Diets and Climate Change 

While various strategies for climate adaptation are proposed at policy, governance, and 

individual demand levels, consumers can also be agents of change, establishing a culture of 

sustainability in dietary habits [36]. Sustainable diets are defined as those that have a low 

environmental impact, contribute to food and nutritional security, are accessible and affordable for 

all, protect and respect biodiversity and ecosystems, and are culturally acceptable [7]. Among the 
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principles governing sustainable diets, reducing meat and animal-source foods stands out. Diets 

high in animal products, especially red meat and dairy, have a significant carbon footprint [36]. 

Reducing consumption of these products and replacing them with plant-based protein sources can 

considerably decrease GHG emissions [37]. Sustainable diets emphasize increasing the consumption 

of plant-based foods, such as fruits, vegetables, legumes, nuts, and whole grains, which generally 

have a lower environmental impact and benefit personal health [38]. Another relevant principle is 

minimizing food waste, as about one-third of all food produced globally is lost or wasted, making 

waste reduction essential for improving food sustainability [39, 40]. Choosing sustainably produced 

foods is important for ecosystem conservation, as it involves selecting foods grown using 

agricultural practices that preserve natural resources and biodiversity, thereby generating fewer 

negative impacts and being more environmentally friendly. By adhering to these principles, 

sustainable diets aim to nourish the population while preserving the planet’s resources for future 

generations, contributing to individual health and addressing global environmental challenges [41]. 

Current diets have a significant environmental impact, with food systems responsible for up to 

30% of global GHG emissions [42]. Plant-based diets can potentially reduce food-related emissions 

by 50%, while also addressing other environmental concerns [43]. Animal products, particularly beef, 

require substantially more land and water than plant-based foods [44]. For instance, producing 1 kg 

of beef may consume up to 15,000 liters of water, whereas the same amount of wheat needs only 

about 1,500 liters [45]. Moreover, intensive agricultural practices and the expansion of croplands 

for animal feed production have led to deforestation and habitat loss, severely impacting 

biodiversity [46]. 

Strategies to promote the adoption of sustainable diets include public education and awareness 

campaigns, government policies and regulations, economic incentives, and technological innovation 

[47, 48]. These approaches aim to inform the population about the environmental and health 

benefits of sustainable eating patterns, implement actions that promote sustainable food 

production and consumption [49, 50], offer subsidies and tax benefits for sustainable food products 

[51-53], and promote research and development of sustainable food technologies [54]. Examples of 

sustainable diets include the Mediterranean diet, rich in fruits, vegetables, legumes, whole grains, 

and olive oil, which is recognized for its low environmental impact and health benefits [55]. Another 

example is the planetary diet, proposed by the EAT-Lancet Commission, which balances human 

health and environmental sustainability by recommending increased consumption of plant-based 

foods and a significant reduction in meat and dairy intake [22]. Adopting more sustainable eating 

habits can substantially reduce GHG emissions, improve public health, and protect natural resources 

[56]. Governments, the food industry, consumers, and cooperation agencies need to collaborate in 

promoting and implementing sustainable food practices based on healthy agri-food systems and 

dietary patterns [57-59]. 

5. Biodiversity, Climate Change, and Nutrition 

The interrelationship between climate change, loss of food biodiversity and malnutrition is 

complex and multifaceted, encompassing aspects of human health, environmental sustainability, 

and ecosystem resilience [46, 60]. Biodiversity is the foundation of the nexus between climate, food, 

water, and health, and extends its positive impacts to energy and transportation sectors [61]. This 

intricate interplay highlights the important role of biodiversity in supporting sustainable 



Recent Progress in Nutrition 2026; 6(3), doi:10.21926/rpn.2603014 
 

Page 7/17 

development and mitigating the adverse effects of climate change, thereby enhancing the overall 

resilience of ecosystems and human societies [62]. 

The challenge lies in understanding how climate change, loss of food biodiversity and 

malnutrition are interconnected and how their interactions affect both the environment and global 

food security and nutrition, particularly in local contexts [63]. By examining these concepts 

separately, we can identify a common denominator, foods. Foods are central when considering 

factors that impact biodiversity loss, dietary nutrient deficiencies, and climate-related effects on 

food security and nutrition [60]. Intensive crop expansion threatens biodiversity, nutrient 

deficiencies are linked to monotonous diets, and extreme climate events in vulnerable areas directly 

and indirectly affect food security by impacting food availability and access, respectively [64]. 

Moreover, after transportation, food production has the second-largest negative impact on 

biodiversity [65]. 

Biodiversity refers to the variety of life in all its forms and plays an important role in the stability 

and functionality of food systems and ecosystems [62]. It supports key functions such as pollination, 

pest control, soil fertility, and water regulation, which are essential for food production [66, 67]. 

Agricultural biodiversity, including crops and livestock varieties, contributes to food security by 

providing a range of nutrients and enhancing resilience against pests and diseases [68]. However, 

this biodiversity has significantly declined throughout human history. Of approximately 30,000 

edible plant species, only 6,000-7,000 were historically cultivated for food, and today we 

commercially use just 170 crops [69]. 

Climate change impacts both natural and human systems, directly affecting agriculture, food 

production, and food security through rising temperatures, altered precipitation patterns, and 

extreme weather events that reduce crop yields and livestock productivity [70]. Extreme events and 

prolonged droughts can lead to food shortages, price increases, and malnutrition, 

disproportionately affecting the most vulnerable communities [64, 71]. A healthy diet relies on the 

availability and access to a variety of sustainable and nutritious foods [5, 72]. However, excessive 

reliance on a few staple crops is a major cause of poor dietary diversity and malnutrition [73]. 

Current research on the nexus among biodiversity loss, climate change, and malnutrition 

suggests the holistic policies and management options [74]. Unsustainable agricultural methods, 

which produce foods that account for more than 40% of the global dietary energy intake (such as 

rice, wheat, and maize), lead to soil degradation, biodiversity loss, and GHG emissions. These 

practices adversely affect the availability of nutritious foods, necessitating urgent attention and the 

implementation of strategies to mitigate their impacts on biodiversity and climate change [60]. 

Human activity, particularly food consumption, is a significant contributor to GHG emissions [75]. 

This environmental impact is expected to worsen, with global waste generation projected to reach 

a staggering 3.4 billion tons by 2050, accompanied by a substantial carbon footprint [76]. The 

collection, transportation, and treatment of household waste are global issues [68]. Approximately 

14% of the world’s food is wasted post-harvest, and an additional 17% is wasted in homes and retail 

establishments, resulting in one-third of the annual global food production being classified as food 

waste, which could feed 1.26 billion undernourished people [77]. Inadequate management and 

poor disposal of food waste can have severe environmental consequences [76], releasing an 

estimated 3.3 billion tons of CO2 equivalent annually, accounting for 8% of all human-induced GHG 

emissions [78]. Agricultural biodiversity loss reduces ecosystem resilience to climate change, which 
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in turn exacerbates biodiversity loss [79]. However, in some regions, changing climatic conditions 

may positively influence biodiversity vulnerability and food production [74]. 

Climate change substantially impacts food production quality and quantity, affecting human 

nutrition and agricultural diversification. This can lead to less varied diets and nutritional 

deficiencies [80]. Climate change, maternal and child malnutrition, and obesity are now considered 

a global syndemic [4]. These three interacting pandemics require urgent, interconnected solutions 

[81]. Emerging scientific evidence suggests climate change will alter food production and cause yield 

losses [82]. These interrelationships have been evaluated in various studies [79, 83-86]. Geyik et al. 

[85] estimated the GHG emissions other than CO2 resulting from closing the global nutrient gap in 

diets for energy, protein, iron, zinc, vitamin A, vitamin B12, and folate in five climate-friendly 

intervention scenarios for 2030. According to the same authors, improving agricultural and livestock 

productivity and reducing food loss and waste can close the nutrient gap with up to 42% fewer 

emissions compared to usual supply patterns with a persistent nutrient gap [85]. 

Increasing the production and trade of vegetables, eggs, roots, and tubers can effectively address 

nutrient deficiencies while minimizing emissions in most countries. This could lead to a ≥23% 

increase in total caloric production by 2030 compared to 2015 [85]. A study by Kim et al. [74] 

examined the relationship between biodiversity and various nexus elements, revealing that out of 

354 identified links, 53% were negative, 29% were positive, and 18% exhibited both positive and 

negative influences. 

The primary types of negative environmental impacts can be categorized into four main areas; (i) 

land and water use changes; (ii) land and water degradation; (iii) climate change; and (iv) direct 

species mortality due to infrastructure collisions [87]. These impacts are often interconnected and 

can have far-reaching consequences for ecosystems and biodiversity. While biodiversity generally 

has positive effects on the environment, there are limited instances where it can negatively impact 

other elements of the ecosystem, primarily through the introduction of invasive species and the 

spread of vector-borne diseases [74]. These negative effects, however, are typically the result of 

human-induced disturbances to natural ecosystems rather than inherent problems with biodiversity 

itself. 

Given that biodiversity supports essential functions and services for agriculture, a greater 

consideration of its role in the food system is highly relevant [72]. An enabling environment for 

agricultural diversification, grounded in a food system-based approach is essential to achieve zero 

hunger and promote sustainable food production, processing, and consumption [73]. This includes 

leveraging a wide range of neglected and underutilized species that were historically popular but 

have lost their status within agricultural systems [88]. These crops often possess adaptability, 

nutritional attributes, and socioeconomic potential, making them suitable for production [89]. 

The valorization of food and by-products or food bio-residues is an innovative approach to reduce 

waste and create economic opportunities through the production of value-added goods [90]. 

Collaboration between scientists, policymakers, farmers, and communities is relevant to developing 

sustainable solutions that benefit both the planet and its inhabitants. Robust research is required 

to fill knowledge gaps and address the shortcomings of most identified species of interest, as 

concrete scientific data is not widely available globally [91]. Ongoing strategies allow for adapting 

crops to climate change, including methods to match crop varieties to current and anticipated 

environments, optimizing breeding goals, management practices, and crop microbiomes to improve 

yield and sustainable production, as well as the domestication of wild crops and recent technological 
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innovations like rapid breeding, selection, and genome editing to enhance the environmental 

resilience of existing crop varieties or develop new crops [92]. 

Sustainable agricultural practices are the path to a positive interrelationship among biodiversity 

conservation, climate change adaptation, and improving current rates of food insecurity and 

malnutrition [93]. A recent study explored the climate-biodiversity-health nexus in food systems in 

Canada, identifying the relationships between food systems, climate change, biodiversity, and 

health issues and strategies in the region, including a system map that can be used as a framework 

to elucidate how various strategies align with or conflict with different imperatives of the nexus and 

can be used to support integrated community sustainability planning and policymaking efforts [68]. 

Some critical research and policy gaps are highlighted, including the need to better incorporate 

biodiversity into large-scale studies, improve the availability, access, and coverage of biodiversity 

data, examine the interactions between biodiversity and climate change, and consider trade as a 

facilitator of biodiversity and climate impacts, with additional biodiversity measures in impact 

assessments. Lastly, it is essential to promote and enable transdisciplinary and systems-based 

approaches in biodiversity studies. At the policy level, there is a need for greater recognition of 

international trade within biodiversity goals, targets, and policies [79]. 

The growing complexity of food systems challenges highlights the need to strengthen a systems 

approach across sectors. Although biodiversity loss, climate change, food insecurity, and 

malnutrition are deeply interconnected, they are often addressed through sector-specific 

perspectives and institutional mandates. For example, the health sector may prioritize the 

prevention of obesity and diet-related non-communicable diseases. In contrast, the agricultural 

sector may focus on ensuring food production and availability, and environmental institutions may 

emphasize climate change mitigation and biodiversity conservation. Although these perspectives 

are all legitimate, they may result in fragmented or poorly coordinated interventions when 

implemented in isolation. Recognizing the interdependencies among these objectives is therefore 

essential. Effective responses require institutional spaces that facilitate dialogue, coordination, and 

consensus-building among stakeholders to identify solutions that simultaneously address sectoral 

priorities and shared societal goals. In this context, global, regional, and national food security and 

nutrition governance mechanisms can play a critical role in promoting policy coherence and 

advancing a systems approach to food systems transformation. 

6. Conclusions 

The findings of this review highlight that addressing the global syndemic of climate change, 

biodiversity loss, and malnutrition requires a systems-based approach to agrifood systems. The 

bidirectional relationship between agricultural biodiversity loss and climate change affects 

ecosystems and destabilizes food supply systems, food environments, and consumer behaviors, 

ultimately influencing food security and nutrition. Malnutrition should therefore be understood not 

as an isolated health outcome, but rather the result of environmental and systemic drivers that must 

be mitigated through coordinated policy interventions across the entire food system. As illustrated 

in Figure 1, healthy and sustainable diets constitute the key nexus linking food systems, food 

security, climate change, biodiversity conservation, and nutrition outcomes, highlighting the need 

for integrated policy actions across these interconnected domains. 
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Addressing food security and nutrition requires considering the complex interconnections among 

biodiversity loss, climate change, and the current malnutrition pandemic. This review highlights the 

importance of interdisciplinary approaches that account for these relationships to develop more 

sustainable food systems. As current dietary patterns rely heavily on UPF, this has a profound impact 

on environmental sustainability. GHG emissions, water and land depletion, and biodiversity loss 

from food production and consumption highlight the need for more sustainable and healthy food 

systems. Therefore, achieving this transition will require concerted and clearly defined roles across 

stakeholders: governments should strengthen regulatory and policy frameworks; the food industry 

should foster healthier and more sustainable food production and marketing practices; consumers 

should be empowered to make informed dietary choices; and researchers should generate the 

multidisciplinary evidence needed to guide effective decision-making. Achieving these objectives 

will require strengthening multisectoral governance mechanisms that facilitate dialogue and 

coordination across health, agriculture, environment, and food system actors within a common 

systems approach. Only through coordinated and integrated action across these sectors can food 

systems simultaneously advance human health, planetary sustainability, and socioeconomic 

resilience. 

Conserving food biodiversity is relevant for ensuring long-term food security and nutrition. The 

link between these elements emphasizes the need to protect and promote genetic diversity in 

healthy food production. Concerted action among key food system stakeholders is required to 

develop sustainable solutions addressing the interrelated challenges of biodiversity, climate change, 

and nutrition. Policies and normative frameworks promoting biodiversity conservation, climate 

change mitigation, and sustainable agricultural technology innovation are essential. 

Critical research and policy gaps include better incorporating biodiversity into studies, improving 

data availability, considering international trade, and promoting multidisciplinary approaches. This 

highlights the importance of developing more integrative strategies that address the links among 

biodiversity, climate change, and nutrition, as well as of understanding the interconnections among 

all components of the food system through a system-based approach. Ultimately, healthy and 

sustainable diets should be viewed not only as a strategy to mitigate climate change and biodiversity 

loss, but also as an investment in human health and resilient food systems. Their promotion can 

simultaneously help reduce obesity and diet-related non-communicable diseases, improve food 

security and nutrition, supporting local food economies, and strengthen the sustainability of 

agrifood systems. This convergence of environmental, health, and socioeconomic benefits 

reinforces the need for coordinated actions at global, national, and local levels to accelerate the 

transition towards more sustainable food systems. 
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