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HEALTHY SOILS: THE BEDROCK OF SUSTAINABLE FOOD 
SYSTEMS IN LATIN AMERICA AND THE CARIBBEAN

AN INPUT FOR DISCUSSIONS IN THE AMERICAS LEADING 
UP THE UN FOOD SYSTEMS SUMMIT 2021a

The UN Secretary-General will convene the Food Systems Summit in October 
2021 to discuss, consolidate and operationalize actions to transform the way the 
world produces and consumes food1. This initiative is part of the Decade of Ac-
tion that seeks to accelerate progress on all 17 Sustainable Development Goals 
(SDGs), which requires advancing to healthier, more sustainable, resilient and 
equitable agrifood systems. This paper argues that actions aimed at improving 
soil health offer the greatest return on investments for creating and sustaining 
healthy agrifood systems in the Latin America and the Caribbean (LAC) Region. 
 

ABSTRACT/SUMMARY 1.

a. Karen Montiel (IICA); Chaney St. Martin (IICA); Kelly Witkowski (IICA); Rattan Lal (The Ohio State University).  
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Informed by the dictum that “people are the mirror image of the soils on which they 
live”b, we assert that farmers play a key role in developing climate resilient, equitable 
and sustainable agrifood systems. As such, functional systems for valuing and 
incentivizing their stewardship of ecosystem services, including those linked to 
soil health, should be mainstreamed. We further rationalize the LAC region as 
a catalytic pivot for strengthening global agrifood systems and achieving SDGs 
because of its rich bio-resource diversity and emerging initiatives that prioritize 
action on soils and value ecosystem services. While agrifood systems can be im-
proved by consolidating actions on investments (public and private), research and 
governance, opportunities for addressing socio-economic (poverty, food and nu-
tritional security) and environmental challenges (climate change, pollution, biodi-
versity loss, and deforestation),and achieving SDGs, require better understanding, 
suasion and action by decision-makers to implement soil-centric programs. Such 
actions should focus on “returning some soil and land to nature” and sustainable 
intensification and regeneration of agricultural systems.

Agrifood systems link processes from production, processing, packaging, distri-
bution of food, marketing and consumption.2 These complex, multi-scalar 
systems face  a myriad of challenges, including limited research and ex-
tension services, outdated agrologistic infrastructure, poor knowledge and 
practices, food losses and waste, climate change, limited access to finance 
services, insecure land tenure, food-borne illnesses and zoonotic diseases, 
as well as limited social security and decent labor3.

Healthy soils are the basis for creating and maintaining sustainable agrifood 
systems and the ecosystem services that support them. Ninety-five percent of 
food is produced in soil4 5, with soil fulfilling functions that are crucial for the 
complex agrifood system linkages. The connections between soil, plant, animal, 
ecosystem and human health are clear (Lal 2021), though perhaps undervalued.  
Soils are pivotal for primary production and ensuring high quality, nutritious food 
for animals and humans. The status of soils has direct effects on food quantity 
and quality, and human health. To the extent that soil health is well managed, 
the sustainability of the system and ecosystems is enhanced6.

SOILS AS A PILLAR OF SUSTAINABLE 
AGRIFOOD SYSTEMS2.

b. Dr. Rattan Lal (The Ohio State University). IUBS Centenary Webinar Series: Lecture, 1 Oct. 2020
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Soil loss, degradation and desertification compromise the resilience of agrifood 
systems. Problems such as erosion (water, tillage, chemistry, etc.), nutritional 
imbalances, salinization, soil carbon loss and pollution, among others, affect soil 
functions and the services it provides to support food and nutrition security as 
well as climate change mitigation and resilience. Estimates by FAO and ITPS 
(2015)7 indicate that 33 % of the world’s soils are degraded to varying degrees, 
almost half of which are agricultural soils. In Latin America alone, more than half 
of the 576 million hectares of arable land is being affected by degradation pro-
cesses. Such degradation (high to very high levels) accounts for 48% of soils in 
the Caribbean, 50% in Mesoamerica and 18% in South America8 9, representing a 
significant economic and environmental loss for these regions. According to ELD 
estimates (2015)10, in 2008, annual worldwide losses due to deforestation and 
land degradation reached 1.5 to 3.4 trillion Euros, corresponding to 3.3% to 7.5% 
of world GDP. Specifically, with respect to changes in land use and land cover, 
Nkonya et al. (2016) indicated that the annual costs of land degradation in 2007 
were about US$231 billion per year, or about 0.41 % of the global GDP11.  

These losses can be reversed through restoration practices, regeneration and agro-
forestry systems - an investment that pays off in multiple ways, including economi-
cally. Based on data from Latin America and the Caribbean, Vergara et al. (2016) 
found that investing in restoration efforts could yield an estimated net present value 
of around $23 billion over a 50-year period ($1,140/ha for the regional average), 
highlighting the viability and economic return of such investments in the region.  

The Agenda 2030 of the U.N.

Healthy soils can make a significant contribution to the global 
development goals. Although soils are not necessarily visible in 
the 17 SDGs, their contribution extends far beyond what is in-
dicated in the 15th goal, which specifically refers to the fight 
against desertification and land degradation.

Soils contribute to six major global issues that are in turn related 
to the SDGs (1,2,6,7,13,15): food security, water security, land 
management (including its restoration), human health, climate 
change, and the preservation of land biodiversity.12 13 

Soil degradation is a global problem, yet Gardi et al. (2014)14 indicate that Latin 
American soils have a better state of conservation compared to those of other 
regions of the world, and the region presents opportunities for becoming a global 
breadbasket.15 While opportunities abound to increase agricultural production, it 



6

HEALTHY SOILS: THE BEDROCK OF SUSTAINABLE FOOD SYSTEMS IN LAC

SOIL HEALTH3.

is imperative to close yield gaps and enhance productivity while limiting further 
expansion of the agricultural frontier, particularly in forested areas.  Assessing the 
contribution that the adoption of sustainable soil management strategies, with a 
focus on soil recarbonization or sequestration of carbon as soil humus, will likely 
offer cost-effective means to achieve multiple benefits, feed a growing population 
and contribute to global targets in accordance with the 17 SDGs.16 17

Investing in healthy soils can provide positive returns in the short, medium, and 
long term. This investment is fundamental to underpin the transformation of sus-
tainable agrifood systems and the achievement of SDGs. Achieving this will re-
quire a multi-pronged implementation strategy that creates a solid bridge between 
science, policy, and development work. 

Soil health is determined by chemical, biological and physical factors. The condi-
tions of soil have direct and indirect impacts on living beings, making it necessary 
to ensure healthy soils or “the continued capacity of soil to function as a vital living 
ecosystem that sustains plants, animals, and humans”.18 The term healthy soil is 
often used synonymously to refer to soil quality; however, conceptually, soil health 
emphasizes a “living” component (soil biota), which is intrinsically linked to soil 
carbon cycling and broader sustainability functions.19  Soils have a direct effect 
on human health (for example, through nutrition, safety, infrastructure), plant and 
animal health, and environmental variables (water quantity and quality, land use, 
GHG emissions, air quality) and healthy ecosystems (Figure 1).

Optimizing the benefits of healthy soils on farm or at the landscape level is an 
important goal which, on its own, will not likely achieve the desired changes in 
the agricultural systems and NDC targets, without broader systemic actions. Inte-
grated landscape approaches have been demonstrated to balance ecological and 
productive interactions, trade-offsas wellascoordination and collaboration among 
resource users and managers for planning, mobilizing investments from different 
stakeholdersand achieving development goals20.
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Source: Own elaboration based on Eudoxie, G. (2016).21

CHALLENGES IN DEVELOPING SUSTAINABLE, 
RESILIENT AGRIFOOD SYSTEMS IN LAC4.

FIGURE 1. WHAT IS HEALTHY SOIL?

Some of the major challenges faced by agrifood systems are poverty reduction, 
hunger and malnutrition (including undernourishment and excessive eating), 
unhealthy diets (cost and unaffordability), climate change and water and soil 
use inefficiencies.

Soils can help address these challenges due to its multiple functions that help 
maintain:  

Diversification of food groups: soils are media for producing most of the 
crops needed to feed the world. Despite the existing agricultural biodiversity, 
food has been concentrated on a few products and varieties. Soils can help 
serve as a foundation for increasing crop productivity. Diversification pro-
moted by farmers will have positive effects on food availability and affordability, 
human health and environmental sustainability.
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Enabling higher nutritional quality of foods: micro and macronutrients available 
in soils, such as nitrogen, phosphorus, potassium, magnesium, iron, zinc 
and copper, are crucial for plant growth and development. Sufficiency of soil 
nutrients strengthens plant quality, crop yield, protein and micronutrients in 
food and food quality (Lal 2009)22.

Climate resilience and sustainability: Soils are involved in several key cycles 
and dynamics related to climate regulation (GHG emissions), water availability 
and quality, nutrient cycles (Lal 2019).23 Increasing soil organic carbon not 
only supports climate change resilience and mitigation goals, but also enhances pro-
ductivity, ecosystem services, water retention and nutrient supplies, and 
can also help close yield gaps.  Emphasizing these multiple benefits can 
potentially accelerate the adoption of soil organic carbon sequestration 
strategies (Amelung et al. 2020)24, that contribute to goals under the three 
major environmental conventions: climate change, land degradation and 
biodiversity. 

Collectively, these multifunctional roles25 allow for investments and action on soil 
to contribute to all components of food security as well as all five of the action 
tracks of the United Nations Food Systems Summit (see figure 2). Additionally, 
the One Health Approach and the interface behind that relates people, animals, 
plants, and their shared environment has strong linkages with soils for their de-
velopment. This is an example that substantiates why action tracks cannot be viewed 
and operationalized as separate, particularly when addressing wide-reaching 
issues, which mandate trade-off analyses. Moreover, soil as a common tangible 
and relatable medium or core provides a powerful reference point and space 
to accommodate multiple perspectives to leverage change on diverse down 
and upstream issues such as human security, human rights, empowerment of 
women and youth, innovation and financial resilience. These multiple linkages 
and relationships support increasing the prioritization of promoting soil health 
in policy and decision making.
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FIGURE 2. CENTRAL ROLE OF SOILS AS A FOUNDATION FOR FOOD SECURITY, 
AGRIFOOD SYSTEMS AND THEIR TRANSFORMATION

Gender dimensions of soil management

Women have a central role in the provision and production of 
food and natural resources management; however, they do not 
have the same resources as their male peers, such as land, infor-
mation, technical training, technologies, access to credit (Casas 
2017)i, financial services and political capital or decision-making, 
which deepens inequalities between men and women. At present, 
women continue to be highly dependent on forest goods and ser-
vices such as firewood, fodder, soils, water (Aguilar et al. 2011)ii. 

Source: Own elaboration.26
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The perspective of women for the management and conservation 
of natural resources, as well the implementation of cost-effective 
practices is different. For example, initiatives promoted by UN 
Women and the CHIRAPAQ Center in Laramate, Peruiii have 
supported indigenous women farmers to take up ancestral tech-
niques for selecting and conserving seeds and cultivating the land. 
Thus, women select healthy seeds, rotate crops to restore soil fer-
tility, irrigate more efficiently and fertilize soils with manure from 
livestock. This has allowed for an increase in the productivity of 
their crops, which are both healthier and more nutritious.

i Casas, M. 2017. La transversalización del enfoque de género en las 
políticas públicas frente al cambio climático en América Latina. Estu-
dios del cambio climático en América Latina. CEPAL Unión Europea.
ii Aguilar et al. 2011. Forests and Gender. IUCN.
iii ONU Mujeres. 2016. Las mujeres indígenas en Perú combaten el 
cambio climático e impulsan su economía (on-line, website).

KEY ASPECTS FOR ENSURING SOILS CAN 
CONTINUE TO SUPPORT AGRIFOOD SYSTEMS5.

Support land tenure: While it is necessary to conduct more research on the 
effect of land tenure on the decision-making of tenants or landlords, and 
better understand the incentives and barriers that they encounter in imple-
menting sustainable agricultural practices and natural resource manage-
ment, land owners are likely to invest in soil health, which oftentimes brings 
benefits at longer timeframes.27 28
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Strengthening public policies: Development and update of national and 
regional soil health policies to provide incentives for farmers to enhance 
their stewardship and adopt better soil management practices, such as 
payments for ecosystem services or other market-based mechanisms.

Strengthening soil innovation and technology: Support progress on par-
ticipatory research, innovation and technology for increasing soil quali-
ty, and its properties for N fixation and sequestration of greenhouse gas 
emissions, for instance, in projects promoting the use of legumes in 
South American livestock systems29. A farmer centric approach can help 
to overcome some of the socio-cultural barriers that inhibit a change in practices.

Catalyzing finance to facilitate action: Investing in soils can provide pos-
itive returns in the short, medium and long term. Politicians and policy 
makers may have the perception that investments in soils provide long term 
impact (beyond the political cycle); however, there are case studies showing 
that it is possible to receive economic, environmental, social and political 
returns (monetary and non-monetary returns) in the short term from soil 
investments due to increase in yields (income), decrease in costs such as 
nutrient and pesticide savings, reduced machinery costs, that represent 
returns on investments in soil health practices.30

Public-private coordination: : Private and public sector funding and coor-
dination is critical to achieve this through public policies, research, infor-
mation systems24, developmental work and investment in scaling-up and 
framing interventions as entrepreneurial ventures.  

Connection at the local, national and international levels: Initiatives in 
soils must be considered at different levels such as the three sister Rio 
Conventions for sustainable development, national and sub national poli-
cies as well as local and community initiatives to help maintain our soils. 
To accelerate action in the region, it is necessary to ensure a connection 
between the different actions, regulations and global initiatives, such as 
4p1000 which provides aspirational goals.



12

HEALTHY SOILS: THE BEDROCK OF SUSTAINABLE FOOD SYSTEMS IN LAC

CONCLUSION: A COLLECTIVE CALL TO ACTION6.
Without soils, there is no agrifood system; most of the food is produced on 
soils, and without caring for them, food production cannot improve. We must 
join our efforts and capacities to maintain healthy soils through sustainable 
management.

People are the mirror image of the soils they live on. When people are pover-
ty stricken, desperate, and starving, they pass on their suffering to the soil, 
and the degraded soil reciprocates (Lal 2020)31. Marginal soils cultivated 
with marginal inputs produce marginal yields and support marginal living 
(Lal 2007; 2009)32 33. Therefore, we must use the best of the best methods, 
and save any marginal soils for nature conservancy.

The Americas (LAC) represents a critical region where this work must be 
done and will have tremendous impact due to its richness in environmental 
and bioresources vis-à-vis the extent of degradation and loss of biodiversity 
that is occurring, as well as its socioeconomic dynamics.

While there is increasing interest, understanding and actions on soils as 
a best return on investment option for sustaining healthy agrifood sys-
tems and achieving SDGs, there is still need for substantial coordination, 
research and development work, as well aseffective governance and policy 
informing the use and management of the soil. We must strengthen the 
connection between science, policy and development work on soil health 
restoration in LAC for multiple purposes. 
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