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Investment in resilient food systems in the most 
vulnerable and fragile regions is critical
Reversing the alarming trend of rising food insecurity requires transformations towards just, sustainable and 

healthy food systems with an explicit focus on the most vulnerable and fragile regions.
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G
lobal food insecurity fell for decades, 
but it is steadily rising again1. A 
primary driver of this alarming trend 

is the double burden of climate shocks and 
violent conflict in areas that are already food 
insecure. The recent COVID-19 crisis is 
exacerbating this trajectory1.

Bending the curve of rising food 
insecurity while achieving global climate 
and sustainability targets (for example, the 
Sustainable Development Goals (SDGs)) 
and remaining within planetary boundaries 
will require a fundamental transformation 
of the global food system2. The need for 
transformative change is widely accepted, 
but how it will play out in vulnerable 
contexts is far less explored.

Transformations of food systems must 
explicitly address the challenges and meet 
the needs of the most vulnerable and  
fragile regions (Fig. 1). The reasons for  
this are twofold. First, the impacts of  
food insecurity are highest in these 
regions3,4. Exposure to climate shocks  
and violent conflict is high, most people 
depend on local food systems for their 
subsistence, and the capacity to adapt and 
transform in the face of change is eroded5. 
If the realities and needs of vulnerable 
and fragile regions are ignored, the social 
injustices and environmental pressures 
experienced by these communities 
will be aggravated and lead to further 
food insecurity, conflict, violence and 
displacement4. Second, many of the main 
carbon sinks and biodiversity hotspots 
of global importance are located in these 
regions, meaning that accomplishing 
global climate and biodiversity targets will 
depend on the governance of these natural 
ecosystems. This poses an extra burden on 
countries already facing severe challenges 
and often lacking the institutional capacity 
for ensuring long-term sustainability6–8.

In the following sections we propose 
three action points to advance a global 

food system transformation in ways 
that prioritize the realities and needs of 
vulnerable and fragile regions. Besides being 
context-specific, they highlight the need to 
move beyond siloed approaches (such as 
food relief or investments in productivity 
alone) and the importance of building 
diverse coalitions of actors across multiple 
sectors (government, business, civil society, 
local and indigenous communities, and 
academia). Importantly, they recognize that 
social–ecological resilience is a precondition 
for a sustainable and just food system 
transformation. The three proposed actions 
are linked to major intervention categories 
listed in Table 1 and were identified on the 
basis of our diverse collective experience 
and expertise working across the science–
policy interface, as well as recent scientific 
evidence. They should not be seen as an 
exhaustive list, or a final blueprint for action; 
instead, we hope that they stimulate further 
discussion.

Halt agricultural land expansion but 
invest in food security
Ensuring global long-term food security 
requires global climate and biodiversity 
targets to be met. Agricultural land 
expansion needs to be halted, while the 
sustainability and productivity of existing 
production systems must be increased and 
degraded lands restored.

In vulnerable and fragile contexts, this 
will require investments in integrated 
farm–livelihood approaches, together 
with systemic forms of sustainable 
intensification9. The application of 
on-site solutions such as integrated soil 
and water management systems, water 
harvesting practices, conservation tillage, 
and integrated watershed and landscape 
planning can help increase productivity, 
raise system diversity and reduce farmer 
costs while reducing negative externalities9. 
Smallholder farms need to be at the focus of 

such strategies, given their ability to generate 
high yields while promoting biodiversity at 
the farm and landscape scales10. Sustainable 
intensification can also be applied to animal 
production systems, for example through 
the use of agroforestry. Feeding animals 
with tree leaves can lead to higher meat and 
milk productivity11, reducing the amount 
of methane released per kilogram of food 
produced while contributing to carbon 
sequestration. Sustainable intensification 
of animal production can be particularly 
important in vulnerable and fragile 
regions, as animals are one of the main 
assets and sources of food security to 
households in rural communities. Although 
transformations towards more sustainable 
and climate-resilient food systems require 
a major shift to plant-based diets in most 
parts of the world, we need to take into 
account the context-specific differences 
in how these transitions should be made. 
Removing animal food sources from these 
regions would have major negative impacts 
on food security. Sustainable intensification 
of animal production can be an alternative 
way of achieving the double goals of food 
security and sustainability in some of  
these regions.

Halting agricultural land expansion 
in countries suffering from extreme 
food insecurity can result in short-term 
impacts and lost benefits8. It could 
be further complicated by substantial 
projected population growth over the next 
few decades in many of these regions. 
Furthermore, many food-insecure countries 
(which are often vulnerable or fragile; Fig. 1)  
host areas of high conservation value, such 
as biodiversity hotspots and large tracts of 
forest carbon sinks8. Although it is possible 
to combine the double goals of biodiversity 
and food security, this overlap might create 
further challenges to management and 
governance of these areas. It is therefore 
essential that land and water governance 
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Fig. 1 | Vulnerability, fragility and food insecurity around the world. a, Vulnerability as indicated by the UN Environment Programme’s Economic and 

Environmental Vulnerability index48, here defined as a system’s susceptibility to harm from exposure to environmental or socio-economic stresses and from 

the lack of adaptive capacity5,49. b, Fragility as indicated by the Fragile States Index50, here defined as the lack of elements necessary for a system to function 

effectively. Examples include weak, ineffective or unstable political institutions; the inability to exercise effective jurisdiction over the territory; legitimacy 

crises; contested citizenship; malfunctioning institutions of conflict management and resolution; pervasive corruption; poverty; and low levels of economic 

growth and development6. c, Food insecurity as indicated by the prevalence of undernourishment across the world51. Food security simultaneously depends on 

food availability, access and utilization, as well as the stability of these three dimensions over time. In vulnerable and fragile regions, exposure to disturbances 

is higher, while the capacity of individuals, communities and institutions to respond is eroded — ultimately leading to greater risk of food insecurity and 

associated impacts. The left column shows the percentage change in each indicator since 2006, and the right column shows the latest indicator value 

available. Country borders were retrieved from The World Bank Data Catalog52.
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accompany investments in sustainable 
intensification practices in ways that ensure 
distributed, equitable long-term local 
benefits that outweigh potentially foregone 
benefits of continued land expansion.

Fragile regions often lack the 
political and institutional capacity to 
effectively implement measures that halt 
land expansion, even when economic 
incentives are provided through external 

programmes6,7. Incentives targeting local 
and regional scales and other actors than 
national governments might be more 
effective for immediate action, especially 
when combined with measures for securing 
land tenure for small-scale farmers, women 
and indigenous communities. For instance, 
in many countries where forests are  
“a property of the state”7, governments 
allocate large forested areas to agribusiness 

and other large-scale actors, potentially 
perpetuating unsustainable agricultural 
practices and land expansion.

Ultimately, it is the root causes and 
global drivers of agricultural expansion that 
need to be confronted. Export crops such 
as soybean and palm oil produced for the 
European Union, United States and Chinese 
markets are a primary driver of agricultural 
expansion and deforestation across the 

Table 1 | Examples of evidence-based interventions across the proposed three action areas

Intervention category Specific intervention Systemic changes and enabling factors Key references

Landscape 
management

Systemic sustainable 
intensification

Sustainable intensification must be both sustainable and socially responsible. This 
includes meeting the demands of distributive and procedural justice.

27,28

Shift in agricultural policies from a dominant focus on the volume of food 
produced to more holistic approaches that recognize food landscapes and their 
multiple associated benefits.

Financial instruments Resilience bonds Multilateral development banks carry the risk not assumed by the private sector 
in these areas and demonstrate the market viability of resilience building.

29–32

Develop standards and certification schemes that help to create investment 
classes and rating systems to provide assurance to investors.

Move from one-off investments to long-term funding combining different 
instruments (taxes, earmarks, project investment and bonds).

Regulations and policy 
instruments

Trade policies and regulations 
that protect smallholders

Increased transparency of regional and bilateral agreements (making negotiations 
publicly available).

33–36

Mainstreaming of labelling schemes such as Fair Trade and Ethical Trade.

Increase the participation and voice of smallholders in international trade.

Connecting smallholders with local and regional markets, as alternatives to global 
trade.

Supply chain transparency, 
monitoring and traceability of 
largest export crops

Increased consumer awareness and imposition of more sustainable production 
standards.

37,38

Increase the availability of supply chain information available through new 
transparency tools (such as online databases, scorecards and traceability 
platforms).

Better understanding of the limitations and biases of the supply chain information 
that is made available.

Securing land tenure for 
smallholders and women

Improving the mapping and access to accurate data on land tenure rights 
combined with context-sensitive analysis of the local realities and legal and 
customary rights.

39–41

Full inclusion and participation of women and other marginalized groups in 
community governance and decision-making forums, both formalized and 
customary.

Redirect subsidies to diversify 
farms and remove incentives 
to unsustainable agriculture

Shift in agricultural policies from a dominant focus on the volume of food 
produced to the nutritional and environmental quality of food; this requires 
holistic approaches that recognize food landscapes and their multiple associated 
benefits.

42–44

Increased consumer awareness and imposition of more sustainable production 
standards (such as zero deforestation).

Multistakeholder coalitions 
for change committed with 
adaptive management

Mainstreaming of knowledge co-production with a diverse set of food system 
actors as a catalyst for the development of coalitions for change.

45–47

Ensuring that these coalitions are pluralistic and that all members have equal 
access (formal and informal) to decision-making.

Enforcement of decisions and agreements developed within the coalitions, 
including the implementation and monitoring of the impacts of those decisions.

Specific interventions (second column) were grouped in three broad intervention categories (first column) and linked to the type of systemic changes and main enabling factors needed for their implementation. 

This list is not intended to be exhaustive or exclusive, but instead to provide additional detail on the multiple levels of action required.
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tropics. Halting agricultural expansion and 
deforestation might be most effectively 
tackled by targeting the supply chains of 
a small set of export crops. An important 
role is played by urban population growth 
and large transnational corporations that 
link production systems globally through 
their subsidiaries. A growing number 
of tools and data sources such as Global 
Forest Watch (https://globalforestwatch.
org/) and Trase (https://www.trase.earth/) 
can help companies reach higher levels of 
supply chain transparency, monitoring and 
traceability and reduce land expansion and 
degradation in their supply chains. Pressure 
from governments, finance ministries and 
consumers is essential to promote new 
norms and regulations. Advocacy and 
campaigns by grassroots movements, and 
other civil society organizations, will be 
important to promote awareness and help 
stimulate regulatory actions.

Put resilient landscapes at the heart of 
transformation
Vulnerable and fragile regions face high 
levels of environmental, socio-economic 
and political turbulence. This disrupts local 
and regional food systems, with negative 
impacts on food security. The effects of this 
turbulence can spread across sectors and 
geographic scales given the interconnectivity 
of the global food system12. Thus, increasing 
the resilience of food landscapes and 
seascapes in these regions is key to minimize 
detrimental impacts and ensure local and 
global food security.

A diversity of nutritious crops and animal 
foods (including blue foods such as fish, 
invertebrates and aquatic plants captured 
or cultured in freshwater and marine 
ecosystems), as well as farming practices 
and business models, builds resilience. It 
reduces the need for external inputs, builds 
soil ecosystem health and allows for a 
higher diversity of responses to shocks and 
disturbances13. Consequently, it enhances 
yields in the long run and contributes to 
more stable national food supplies — even 
in regions exposed to stress or under 
protracted crisis.

The challenge lies in creating both 
policy and business incentives for building 
resilience. Recent work has highlighted the 
potential of redirecting finance towards 
resilience and sustainability12,14. New 
innovations and investment in the bonds 
market, such as agricultural resilience 
bonds, can be used to create incentives for 
farmers, fishers and agribusiness to invest 
in resilience practices adapted to the local 
context, and buffer potential short-term 
costs or yield losses. The world’s first 
dedicated climate-resilient bond was issued 

by the European Bank for Reconstruction 
and Development in 2019, and the possible 
application of resilience bonds in India’s 
highly vulnerable agricultural sector is 
being explored by the World Resource 
Institute and Climate Bonds Initiative. Loan 
covenants (the specific conditions associated 
with credit lending) are another powerful 
tool with which banks can influence 
the behaviour of borrowing companies 
operating in food systems in vulnerable 
and fragile contexts, by denying access to 
clients that do not comply with resilience 
standards and principles15. The UN Food 
and Agriculture Organization (FAO) and 
World Health Organization (WHO) Food 
Standards Programme can also make 
amendments to the Codex Alimentarius  
(a collection of international food standards, 
guidelines and codes of practice) so that 
it includes standards of resilience, while 
securing the commitment of agribusiness to 
use the amended Codex.

Further incentives can be created by 
shifting agricultural policies away from a 
singular focus on yields and productivity 
to approaches that value and reward the 
diverse socio-economic, public health 
and environmental benefits of sustainable 
food landscapes. Emerging approaches, 
such as true cost accounting of food, are 
already being implemented at national and 
farm levels as a way to incentivize more 
sustainable food production practices16. 
Governments, intergovernmental and 
civil society organizations should redirect 
subsidies so that they support the 
diversification of farms, waste reduction 
and risk management. Subsidies need to 
be proportional to farmers’ needs and 
vulnerabilities (those who need the most, 
get the most) and move beyond payments 
for farm area or simplistic ‘yield per 
hectare’ metrics that benefit large-scale 
actors. Payments for ecosystem services 
schemes can reward smallholder farmers 
for their contribution to generating 
multiple ecosystem services other than 
crop or livestock production. Although the 
effectiveness of such schemes is contested, 
insights from different case studies suggest 
that these have enhanced livelihood assets in 
several places17.

In fragile regions, obstacles to the 
implementation of resilience measures such 
as weak or unstable institutions or high 
corruption are an additional challenge.  
In these contexts, it can be more effective to 
provide direct support from external actors 
such as international non-governmental 
organizations or intergovernmental 
organizations to local actors and 
communities through incentives such as the 
ones described above.

Providing smallholder farmers with the 
means to monitor, predict and respond 
to social, political and environmental 
changes is essential for effective adaptive 
management of agricultural landscapes18. 
Investments in increased accessibility of 
new mobile technology that supports online 
financial services, access to up-to-date 
weather services and forecasts and to 
farmer-group instant communication 
platforms can support such practices.  
In fragile regions, such as Mali and Sudan, 
community groups and civil society 
organizations have helped create learning 
platforms through which communities 
use the experience from past conflicts to 
co-develop early warning systems for future 
conflict emergence19.

Adaptive management approaches for 
building diverse, resilient and nutritious 
food landscapes require long-term 
commitments of coalitions for change 
that include local actors, grassroots 
organizations, national and international 
non-governmental organizations, national 
governments, international financial 
institutions, multilateral funds — such as 
the Global Environment Facility and Green 
Climate Fund — and donor organizations. 
As part of coalitions for change, 
agribusinesses and multilateral organizations 
can step up to a role of ‘keystone actors’20 for 
inclusive food system stewardship towards 
resilience and sustainability. Owing to their 
disproportional impact on food systems 
(particularly in low-income countries) 
these keystone actors are well positioned 
to trigger large-scale positive food system 
transformations in these regions. For 
example, in 2020 the CEOs of ten dominant 
seafood companies committed to eliminate 
illegal, unregulated and unreported fishing 
from their operations by October 2021 
(ref. 21). Although the long-term outcome 
remains to be seen, this is a major step 
towards confronting unsustainable fisheries 
management and associated labour 
abuse that is of great concern in many 
vulnerable and fragile regions. Another 
positive example is the CDP Supply Chain 
programme, which assesses the climate, 
water and deforestation impacts of the 
supply chains of large corporate purchasers, 
and has grown to 154 major organizations 
with over 8,000 top-tier global suppliers 
engaged in the past decade22. These 
promising initiatives can help to make the 
business case for diverse, nutritious systems 
that underpin resilience across entire value 
chains, landscapes and seascapes. However, 
they also raise concerns associated with 
accountability, representation and the 
risk of perpetuating the power dynamics 
underpinning the deep-rooted inequalities 
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in the global food system. It is therefore 
crucial to ensure that the proposed 
coalitions of change remain pluralistic, and 
that the interests of the most vulnerable are 
represented by grassroots movements, local 
governments and civil society organizations.

Build conflict-resilient food systems
While transformations to resilient,  
inclusive and sustainable food systems  
are a major leverage point for achieving 
global sustainable development2, conflict can 
be a considerable barrier. Conflict-affected 
areas are particularly vulnerable to shocks 
such as changes in food prices or trade 
disruptions, such as the ones originated  
by the COVID-19 crisis.

At present, two billion people live in 
countries where development outcomes 
are affected by fragility, conflict and 
violence23. When an existing conflict 
situation is also affected by climate change 
it tends to aggravate violent conflict, 
inhibit peacebuilding and increase the 
human costs of war24. For example, climate 
change can exacerbate the circular link 
between conflict and food insecurity4 with 
negative consequences for stability. We 
argue that resilient food systems are critical 
for building and maintaining stability in 
societies that are vulnerable to conflict.

Traditional humanitarian and food aid 
approaches in these fragile areas have been 
questioned. They can fail to effectively 
distribute food to the most vulnerable, 
and they can undermine capacity building 
and economic development by creating 
aid-dependent economies25. A recent 
systematic review found that humanitarian 
and food aid in conflict zones is on the 
aggregate more likely to exacerbate conflict 
dynamics than to dampen violence26. 
Moreover, when local food systems are 
vulnerable to environmental change, 
tensions between longer-term management 
and the immediate use of natural resources 
increase, potentially developing into 
conflicts that in turn undermine the 
communities’ capacity to adapt to new 
environmental stresses4. This increased 
vulnerability also makes individuals in such 
communities more prone to be recruited to 
larger-scale armed conflicts24. The increased 
resilience of local food systems reduces 
those vulnerabilities and, by boosting 
local livelihoods, makes individuals less 
prone to be recruited to conflict. Finally, 
the collaborative and participatory process 
of building resilient food systems can 
strengthen collective action, and align the 
interests of broad coalitions of relevant 
actors in the food system.

In most fragile contexts, the lack of 
strong institutions requires alternative and 

comprehensive approaches to boost food 
system resilience that do not only rely on 
state-level actors or formal institutions, 
and that allow for a more extensive and 
inclusive identification of key actors and 
interventions24. Existing tools and emerging 
technology can support such processes.

Whole-system approaches that interlink 
investments across sectors are key to ensure 
the success of resilience building actions 
and initiatives and prevent relapses into 
conflict. Some positive examples exist, such 
as the Country Resilience and Fragility 
Assessment — a new tool created by the 
African Development Bank that assesses 
systemic resilience and fragility using seven 
key criteria: political inclusiveness, safety 
and security, justice, the economy, social 
cohesion, the regional contagion effect and 
climate change. Information on land tenure 
distribution can provide valuable support 
in land governance issues, including the 
resolution of conflicts related to forced 
displacements. Importantly, this information 
needs to be combined with context-sensitive 
analysis of the local realities, including 
common property resources use (where 
individual titling might not be appropriate) 
and inequalities in women’s access to 
decision-making in the community and in 
land governance.

Investments in building stability 
from resilient food systems must apply 
conflict-sensitive approaches based on the 
understanding of the local on-site dynamics, 
the cross-scale dynamics of trade and 
international relations and the inequalities 
of land tenure and land rights, as well as the 
different vulnerabilities to environmental 
change.

Final remarks
With the UN Food Systems Summit 
approaching, there is a growing concern 
over ensuring that any approaches and 
solutions proposed contribute to both a 
sustainable and just transformation. But 
for this to be achieved, we need a policy 
agenda with a much stronger focus on the 
needs and challenges of the people living 
in vulnerable and fragile regions, as well as 
the recognition that it is only by addressing 
those challenges in an integrated social–
ecological way that we will be able to get 
to the heart of our global food system’s 
problems. It is imperative that we take 
advantage of the momentum and the current 
focus on game-changing solutions promoted 
by the UN Food Systems Summit to adopt 
transformative food systems actions that 
move away from ‘one size fits it all’ solutions. 
Comprehensive and context-specific 
approaches such as the ones proposed here 
can help to guide such processes. ❐
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