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The substantial increase in greenhouse gas emissions in recent decades has led to a significant 
rise in global warming and climate change. In response, governments have introduced policies, 
including environmental trade regulations, to promote sustainable supply chains. These measures 
unevenly impact countries, with developing nations facing more significant challenges due to their 
reliance on primary and agribusiness sectors. Large farms and firms in agrifood chains can often 
comply with these regulations. However, small and medium producers need help with the financial 
and technical burdens, risking exclusion from global markets, environmental damage, and reduced 
productivity and income. Addressing these issues is essential for adapting to and mitigating climate 
change, enhancing agrifood sustainability, reducing rural poverty, and improving food security 
in developing countries. This paper proposes immediate G20 actions for South America, such as 
financing research and extension institutions to develop sustainable agricultural practices for 
small producers and creating regional programs to encourage forest conservation and low-carbon 
agriculture. Wealthy countries should fund these initiatives, as they are the ones that impose the 
strictest environmental measures on international trade.
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MUDANÇAS CLIMÁTICAS E PRODUÇÃO AGROALIMENTAR: UM PROBLEMA A 
SER ENFRENTADO PELOS PAÍSES DESENVOLVIDOS E EM DESENVOLVIMENTO

O aumento substancial das emissões de gases de efeito estufa nas últimas décadas levou a 
um crescimento significativo do aquecimento global e das mudanças climáticas. Em resposta, 
os governos introduziram políticas, incluindo regulamentações comerciais ambientais, para 
promover cadeias de suprimentos sustentáveis. Essas medidas afetam os países de forma desigual, 
sendo que as nações em desenvolvimento enfrentam desafios mais significativos devido à sua 
dependência dos setores primário e de agronegócios. Os grandes produtores de alimentos 
agrícolas geralmente conseguem cumprir essas regulamentações. No entanto, os pequenos e 
médios produtores precisam de ajuda com os encargos financeiros e técnicos, correndo o risco 
de exclusão dos mercados globais, danos ambientais e redução da produtividade e da renda. 
Abordar essas questões é essencial para a adaptação e a mitigação das mudanças climáticas, o 
aprimoramento da sustentabilidade agroalimentar, a redução da pobreza rural e a melhoria da 
segurança alimentar nos países em desenvolvimento. Este documento propõe ações imediatas  
do G20 para a América do Sul, como o financiamento de instituições de pesquisa e extensão para 
desenvolver práticas agrícolas sustentáveis para pequenos produtores e a criação de programas 
regionais para incentivar a conservação das florestas e a agricultura de baixo carbono. Os países 
ricos devem financiar essas iniciativas, pois são eles que impõem as medidas ambientais mais 
rigorosas ao comércio internacional.

Palavras-chave: medidas não tarifárias; mudança climática; comércio agrícola; países  
em desenvolvimento.

CAMBIO CLIMÁTICO Y PRODUCCIÓN AGROALIMENTARIA: UN PROBLEMA 
QUE DEBEN ABORDAR LOS PAÍSES DESARROLLADOS Y EN DESARROLLO

El aumento sustancial de las emisiones de gases de efecto invernadero en las últimas décadas ha 
provocado un incremento significativo del calentamiento global y del cambio climático. En respuesta, 
los gobiernos han introducido políticas, incluidas normativas comerciales medioambientales, para 
promover cadenas de suministro sostenibles. Estas medidas afectan de forma desigual a los países, 
y las naciones en desarrollo se enfrentan a retos más importantes debido a su dependencia de 
los sectores primario y agroalimentario. A menudo, los grandes productores agroalimentarios 
pueden cumplir estas normativas. Sin embargo, los pequeños y medianos productores necesitan 
ayuda con las cargas financieras y técnicas, arriesgándose a quedar excluidos de los mercados 
mundiales, sufrir daños medioambientales y ver reducidos su productividad e ingresos. Abordar 
estas cuestiones es esencial para la adaptación y mitigación del cambio climático, la mejora de 
la sostenibilidad agroalimentaria, la reducción de la pobreza rural y la mejora de la seguridad 
alimentaria en los países en desarrollo. Este documento propone acciones inmediatas del G20 para 
América del Sur, como la financiación de instituciones de investigación y extensión para desarrollar 
prácticas agrícolas sostenibles para los pequeños productores y la creación de programas 
regionales para fomentar la conservación de los bosques y la agricultura baja en carbono. Los 
países ricos deberían financiar estas iniciativas, ya que imponen las medidas medioambientales 
más estrictas al comercio internacional.
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1 INTRODUCTION

The consumption of energy resources of fossil origin and changes in land use are 
the main reasons for global warming, which resulted in an increase of 1.1 °C in 
global surface temperature from 1850-1900 until 2011-2020.11 The effects of 
climate change involve damage to ecosystems, biodiversity, economic activities, 
and human communities. With this in mind, governments have adopted a series 
of environmental policies in the field of trade, including regulations to promote 
sustainable supply chains.

Although these measures help combat harmful practices such as deforestation 
and soil degradation, they can also have relevant economic impacts on countries 
that export agricultural products. While developed countries are the leading 
implementers of these regulations, developing countries are disproportionately 
affected due to the importance of the agricultural sector in their production 
structures and the compliance costs associated with these measures. This is 
especially pertinent for small and medium-sized agricultural producers, who 
face technical and financial barriers, making it difficult to invest the necessary 
resources to comply with the requirements of these standards. The lack of 
technical assistance and training programs further exacerbates this situation, 
making it challenging for small farmers to adopt sustainable practices adequately.

However, cross-cutting strategies involving adaptation and mitigation 
measures would reduce specific losses and damages to limit global warming. 
Their absence would result in high-emission activities, increased costs, reduced 
resilience, and increased losses and damages. Howarth and Robinson (2024) 
emphasize the imperative need to integrate climate adaptation and mitigation for 
optimal resource utilization and vulnerability reduction. However, developing 
countries critically need climate adaptation because they are already facing 
agricultural impacts (Anderson, Bayer and Edwards, 2020), their dependency 
on natural resources, and socioeconomic vulnerability (UNDP, 2024). South 
America, despite contributing less to global greenhouse gas emissions than several 
other regions, is one of the regions most vulnerable to climate change,12 especially 
in agriculture (Gurgel, Reilly and Blanc, 2021).

Although the region stands out for its agricultural production models that 
export commodities such as soy, corn, coffee, cocoa, and beef, family farming 
represents a distinct modality, more devoted to subsistence, with greater product 
diversification. It often involves production units where women play a relevant 
role in management (Taboada et al., 2021). Although commodity production is 
susceptible to damage caused by climate change, smallholder farmers are generally 

11. Available at: https://www.ipcc.ch/assessment-report/ar6/.
12. Available at: https://www.ipcc.ch/report/sixth-assessment-report-cycle/.

https://www.ipcc.ch/assessment-report/ar6/
https://www.ipcc.ch/report/sixth-assessment-report-cycle/
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more vulnerable as they have fewer resources to deal with adverse effects. Family 
farming, in particular, is often based on local and traditional knowledge, which 
can limit its adaptation and mitigation strategies. Therefore, consideration 
should be given to its inclusion in public policies and financing initiatives for 
sustainability, as its inability to invest in more sustainable practices can perpetuate 
environmental and economic vulnerability.

To achieve this, public policies adapted to the needs and limitations of small 
producers are necessary. Expanding financing and technical assistance programs 
are essential for these farmers to adopt sustainable practices. The integration  
of national and international sustainability policies, along with the promotion of 
research and the development of technologies that are accessible and adaptable to 
the conditions of small producers, can help create a more equitable environment 
that includes these farmers.

Furthermore, due to the unpredictability of extreme climate events and the 
heterogeneity of productive conditions, which increase the exposure of certain areas to 
the impacts of climate change, adaptive approaches need to be regionally specialized. 
Therefore, efforts to disseminate technologies, including planning, study, knowledge, 
production practices, mitigation, and adaptation, must account for local specificities.

The G20, as a representative of the world’s largest developed and emerging 
economies and holder of significant financial and technological resources, can 
mobilize and implement effective policies in response to global crises, such as climate 
change and food insecurity. This includes technological transfer and specialized 
technical assistance to small producers, considering their production specificities. 
The G20 can foster collaboration between its members, governments of South 
American countries, research and rural extension institutes, and the private sector, 
facilitating access to resources and technologies to promote regionalized and more 
sustainable agricultural production. Additionally, it can support agricultural policies 
that encourage nature-positive production by protecting natural systems, sustainably 
managing existing food production systems, and restoring degraded agricultural lands.

How can the G20 contribute to more sustainable and inclusive finance, 
trade, investment, and technology flows at a global level? To answer this question, 
this article aims to discuss how the G20 could move towards achieving an agenda 
to make agriculture and food systems more sustainable, resilient, and adapted to 
climate change. This includes investments in research and development to facilitate 
innovation and technological diffusion.

2 DIAGNOSIS OF THE ISSUE

Amid mounting concerns regarding the escalating emissions of greenhouse 
gases, governments have adopted a series of measures, prominently including 
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environmental trade regulations, to promote sustainable supply chains. Data 
from the World Trade Organization’s Environmental Database (EDB)13 show 
the proliferation of environmental measures affecting trade; 2021 exhibited the 
highest number of environmental measures, totaling 2,250.

FIGURE 1
Number of measures by year
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Authors’ elaboration.

A substantial portion of the 18,197 registered measures focused on 
agriculture (32.3%). As for the countries involved, the European Union and the 
United States stand out as the main adopters of environmental measures, having 
implemented 15.6% and 14.9% of global measures between 2009 and 2022, as 
shown in figure 2A. The panel of figure 2B also shows that almost half of all such 
measures are adopted by high-income countries.

The many measures adopted by developed countries seem even more striking 
when we consider that these are the minority of EU members. Suppose one 
considers the average number of measures by country, as in figure 3. In that case, 
the difference becomes more evident: the average number of measures imposed 
by developed countries is 70% higher than that of developing countries and five 
times that of the least-developed members. When we consider only measures that 
affect agriculture, the difference becomes even starker: the average for developed 
countries is almost 2.5 times that of developing ones and six times the figure for 
the least-developed members.

13. Disponível em: https://edb.wto.org/.

https://edb.wto.org/
https://edb.wto.org/
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FIGURE 2
Measures by country and by development status
(In %)
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FIGURE 3
Average number of measures by development status
3A – All measures
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These measures carry substantial environmental implications and have 
significant economic impacts. From an environmental standpoint, they are helpful 
to combat detrimental practices such as deforestation and excessive utilization 

https://edb.wto.org/
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of agrochemicals, both of which contribute to soil and biodiversity degradation. 
However, the measures also have significant economic ramifications, affecting 
production costs and international trade dynamics. Producers face challenges in 
adhering to environmental regulations, which may result in shifts in agricultural 
product prices and market competitiveness (Balogh and Jámbor, 2020). Importantly, 
environmental measures also ensure the safety and quality of agricultural products 
through stringent production standards, certifications, and food traceability, thus 
providing consumers with access to safe and sustainable products.

Despite the positive aspects of these measures, which may be important for 
mitigating greenhouse gas (GHG) emissions, disparities persist in the distribution 
of benefits and burdens of these policies among countries. While developed 
countries are the leading adopters of these regulations, developing countries are 
disproportionately affected due to the importance of the agricultural sector in their 
productive structures and the compliance costs associated with the measures. This 
is especially significant for smaller agricultural producers in developing countries: 
while the cost of compliance may be less significant for larger operations, small and 
medium-scale producers may face insurmountable barriers. This gives rise to two 
interconnected issues: the challenges faced by these producers to adhere to best 
environmental practices and their inadvertent contribution to excessive greenhouse 
gas emissions. In essence, they are unable, for multiple reasons, to embrace new 
and more sustainable technologies – for instance, agricultural technologies aligned 
with circular economy principles, where a substantial portion of production process 
waste can be converted into energy or animal feed.

Additionally, small-scale producers often need help to afford compliance 
with voluntary sustainability standards, further hindering access to international 
agricultural markets. The high cost of these certifications is a significant barrier, as 
small producers generally have limited financial resources, making it difficult to invest 
in the requirements to comply with these standards. Additionally, the complexity 
and bureaucracy involved in the certification processes require specialized technical 
knowledge, often unavailable to these farmers. The lack of technical assistance 
and training programs further exacerbates this situation, making it difficult for 
small farmers to adopt sustainable practices adequately. Inadequate infrastructure 
and limited access to markets that value certified products also contribute to this 
difficulty, where the lack of certification limits market opportunities, potentially 
hindering investments in sustainability (Silva and Nonnenberg, 2023).

The limited inclusion of small producers in public policies and financing 
initiatives for sustainability creates a vicious cycle where the inability to invest in 
more sustainable practices perpetuates environmental and economic vulnerability. 
To address these challenges, public policies must be tailored to consider the needs 
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and limitations of small producers. Expanding financing programs and technical 
assistance is essential for these farmers to adopt sustainable practices. Integrating 
national and international sustainability policies, promoting research, and 
developing accessible and adaptable technologies for small producers can help 
create a more equitable environment that includes these farmers. Transferring 
knowledge and continuous training in sustainable agricultural practices are essential 
to addressing climate change. Therefore, collaboration between governments, 
non-profit organizations, and the private sector can facilitate access to resources 
and technologies, promoting more sustainable agricultural production.

Scheuer et al. (2021) evaluated the challenges to achieving sustainability 
in the Association of Small Producers in the Alto Sant’Ana Region of São José 
dos Quatro Marcos, Mato Grosso, Brazil. The results revealed a range of needs 
beyond agricultural practices, highlighting the importance of environmental, 
social, economic, organizational, and political-institutional aspects. The indicators 
developed by the authors pointed out that the lack of technical assistance, technology 
transfer, rural training, and education levels mainly compromises sustainability.  
On the other hand, some variables contribute to sustainability, such as participation in 
federal, state, and/or municipal government programs. Additionally, identifying the 
primary economic activity as agricultural and the fact that the activity is conducted on 
the farmer’s property, with the farmer working permanently, are also relevant factors.

In the context of family farming, some studies show that the diverse and 
often small-scale nature of their agricultural operations, coupled with the use 
of traditional technologies, makes this sector particularly susceptible to adverse 
climate impacts, requiring specific adaptations and public policies to ensure its 
sustainability (Aquino, Gazolla and Schneider, 2018; Chechi and Jesus, 2021; 
Garcia et al., 2021). The challenges faced by family farming due to climate change 
are discussed by Garcia et al. (2021). The study aimed to reinforce the importance 
and discuss the implications of including family farmers in the Sectoral Plan for 
Climate Change Adaptation and Low Carbon Emission in Agriculture in Brazil 
(ABC+ 2020-2030), aiming at sustainable development. The importance of 
family farming in terms of the number of producers, employment, and cultivated 
area is undeniable. However, it needs to be effectively integrated into low-carbon 
agriculture. The authors provide several suggestions for effectively incorporating a 
portion of family farming into the ABC+ Plan.

The recommendations emphasize an integrated approach to family farming, 
focusing on effective communication, mobilization, and technical training. Ensuring 
market access and offering rural insurance are essential for mitigating risks and 
promoting sustainable production. Improving rural infrastructure like electricity, 
internet, and sanitation is essential for efficiency and resilience. Coordination with 
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other policies is key to enhancing low-carbon practices and sustainable agriculture. 
Rural insurance provides a safety net for sustainable practices, while innovation and 
research boost productivity and resilience. Adequate financing, including new credit 
from the Programa Nacional de Fortalecimento da Agricultura Familiar (Pronaf), is 
necessary for low-carbon technologies and sustainable development in family farming.

In the context of family farming and challenges related to sustainability, 
Delgado and Bergamasco (2017) emphasize an agroecological transition as a strategy 
to develop production systems that are diversified and have a low-dependence on 
external inputs. This model promotes conservation of agrobiodiversity and the 
preservation of agroecosystems and encourages the use of local inputs, which are 
fundamental for the sustainability of rural communities. Additionally, they highlight 
the need for public policies adapted to regional specificities and technological 
innovation, ensuring the sustainability and competitiveness of family farming.

The need to adapt public policies and promote sustainable practices  
is particularly relevant in the context of South America, a region known for its 
vast expanses of tropical forests, including the Amazon, which is fundamental in 
regulating the global climate. According to the FAO’s Global Forest Resources 2020 
report (FAO, 2020), more than 45% of land in Latin America and the Caribbean is 
covered by forests, with this region experiencing the most significant proportional 
reduction in forest cover between 2000 and 2020. Furthermore, the FAO (2020) 
reports that agricultural expansion accounts for much of global deforestation (88%), 
with livestock contributing 40%. Tropical biomes, especially in South America, are 
the most affected, with cattle ranching responsible for nearly 70% of deforestation 
in the region. In 2020, Russia, Brazil, Canada, the United States and China had the 
largest forest areas. South America and Africa host the most protected forests but 
experienced high deforestation rates between 1990 and 2020.

Although agriculture is essential in many South American countries, it 
is also often one of the most harmful sectors to nature. The region’s agricultural 
sectors – mainly highly exported commodities like soybeans and beef – face 
multiple environmental challenges resulting from practices such as deforestation 
for expanding cultivated areas, soil degradation, intensive use of agrochemicals, 
depletion of water resources, and soil erosion. These activities generate several 
adverse impacts, including biodiversity loss, degradation of natural ecosystems, 
water pollution, and substantial greenhouse gas emissions. From a different 
perspective, considering the impacts of deforestation on agricultural production, 
WWF (2022) demonstrated how deforestation in regions like the Amazon and 
Cerrado directly affects agricultural productivity and increases agribusiness costs. 
The study highlights that deforestation in these areas significantly lowers agricultural 
productivity and increases costs due to climate change. Research indicates that 
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between 1985 and 2012, deforestation and rising temperatures reduced soybean 
productivity by 12% in the Amazon and 6% in the Cerrado. Financial losses 
include an annual reduction of US$ 158.50 per hectare of soybeans in the Amazon. 
Besides climate impacts, deforestation also results in reputational damage and can 
hinder access to international markets, estimated at up to US$ 4 billion.

Deforestation is a critical issue because of biodiversity loss and its impact 
on ecosystem services provided by forests, such as climate regulation and 
maintaining water quality. Pires and Costa (2013) investigated the sensitivity 
of the Amazon forest to deforestation and its impact on the region’s bioclimatic 
balance. The authors cite various impacts on the Amazon’s bioclimatic balance 
due to deforestation. They highlight that replacing forests with pastures alters 
evapotranspiration rates and atmospheric moisture convergence, reducing 
regional precipitation. The feedback loop can lead to further deforestation. The 
main results found that as little as 10% of deforestation could trigger a transition 
from forest to savannah, a significantly lower proportion than previous estimates 
of 40%-50%. The results indicate that preserving 90% of the current forest and 
40% of the Cerrado is essential to prevent this change.

Cohn et al. (2019) emphasized that deforestation in the Amazon and 
Cerrado contributes to biodiversity loss and ecosystem degradation, significantly 
affecting climatic patterns and agricultural productivity. Removing tropical forests 
alters precipitation and temperature patterns, resulting in less favorable climatic 
conditions for agriculture. Reduced forest cover decreases evapotranspiration, 
a phenomenon responsible for rain formation, potentially leading to severe 
and prolonged droughts. These adverse climatic changes directly impact the 
productivity of crops like soybeans and corn. Additionally, the study shows 
how deforestation can lead to decreased agricultural productivity, resulting in 
significant financial losses and increased pressure to convert more forest land into 
agricultural areas, further contributing to deforestation.

Soil degradation represents another significant problem. According to 
Webb et al. (2017), soil degradation exacerbates the effects of climate change, 
weakening agroecological systems and reducing farmers’ adaptive capacity. This 
interaction is widely underestimated in climate impact assessments and adaptation 
planning. Inadequate agricultural practices, such as intensive cultivation and lack 
of crop rotation, can result in nutrient loss and reduced soil fertility. This, in 
turn, increases the need for chemical fertilizers, which can pollute watercourses. 
Pesticide residues can contaminate drinking water sources and accumulate in 
the food chain, affecting local fauna and human populations. Furthermore, pest 
resistance to pesticides can lead to using more potent chemical substances.
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The depletion of water resources is particularly concerning in regions 
dependent on agricultural irrigation. Excessive water extraction can deplete 
aquifer levels, impacting water availability for other activities and wildlife. 
Another critical aspect is the removal of vegetation for planting, leaving the soil 
exposed to erosion by rain and wind. This results in the loss of fertile topsoil 
layers and sedimentation of watercourses, contributing to floods and reducing 
the water storage capacity of rivers and reservoirs (Swain et al., 2022).

The above discussionunderscores the imperative for a global, collaborative 
approach to tackling the challenges associated with these issues. This next section 
outlines action proposals for countries to navigate these dilemmas effectively, 
explicitly focusing on South America.

3 CLIMATE CHANGE AND ADAPTATION IN AGRICULTURE

The most apparent effect of GHG emissions is climate change. Agricultural 
practices, including land use, deforestation, and the application of chemical inputs, 
influence climate change. Climate change also impacts agriculture, affecting crops 
with excess or lack of precipitation and extreme temperatures, among other factors. 
Therefore, adaptations in agriculture will be necessary, including the diversification 
of crops and animal production and a significant increase in investments.

The agricultural sector is expected to suffer significant economic 
impacts, disproportionately affecting socioeconomically vulnerable farmers 
and food security. Vulnerability is more significant in developing countries 
due to their dependence on agriculture and limited resources for adaptation. 
Understanding these effects is essential for designing effective mitigation 
and adaptation strategies (Feldman, 2015). South American countries have 
implemented agricultural plans and strategies focused on GHG mitigation and 
climate adaptation to mitigate the agricultural sector’s vulnerability and make 
it resilient. A notable example is Brazil’s ABC Plan, as mentioned above. The 
Agriculture Adaptation and Low Carbon Emission Plan (ABC+) continues 
these initiatives with a renewed focus on integrated landscape management.

In other countries, such as Chile and Argentina, similar programs have been 
developed to adapt the agricultural sector to climate change, improve natural resource 
management, and promote sustainable practices. In Paraguay, the focus has been on 
strengthening risk management and climate adaptation in the agricultural sector, 
while in Ecuador, the objective is to replace old agrarian models with more inclusive 
and sustainable systems. Colombia focuses on articulating GHG mitigation measures 
to strengthen institutional capacities. Table 1 presents an overview of some of the 
leading agricultural plans and strategies for GHG mitigation and climate adaptation, 
highlighting the objectives and results achieved or expected from each initiative.
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These efforts are complemented by regional and international initiatives 
that promote the exchange of experiences and the development of low-carbon 
technologies. An example is the project Development of Capacities in the 
Use of Renewable Energy and Energy Efficiency in Rural Communities in 
Bolivia, Colombia, Costa Rica, and Guatemala. The essence of the project is to 
support the reduction of GHG emissions and increase the agricultural sector’s 
competitiveness in these countries by implementing renewable energy and 
energy efficiency projects in rural communities. This action takes place through 
the selection of community organizations, which will benefit from the transfer 
of appropriate technologies for rural energy transition, training of local actors 
in the management and maintenance of projects, and generation of technical 
capabilities for the implementation and transfer of technologies. The results and 
impacts of the project will be disseminated locally, nationally, and internationally 
to create a replicable model in other regions.

Other examples include the project Scientific Knowledge Exchange on Plant 
Health, Animal Health, Genetic Resources, and Climate Change in the Northern 
Region, which highlights international cooperation and addresses climate change 
in agriculture and livestock. Specifically, it focuses on scientific exchange between 
Mexico, the United States, and Canada. It promotes workshops on plant health, 
animal health, climate change, and genetic resource management to strengthen 
food security and agricultural sustainability in the Northern region.

Similarly, the project Improving Sustainable Gender-Sensitive Livestock 
Management and Climate Adaptation through Participatory and Satellite 
Monitoring in Mexico and Guatemala,14 with a budget of 5 million Canadian 
dollars, aims to increase the resilience and equity of 1,300 livestock-raising 
families in Mexico and Guatemala, with particular attention to women, youth, 
and indigenous groups. The project uses participatory and satellite monitoring, 
in technical collaboration with Argentina and Costa Rica, to empower local 
communities in implementing sustainable and climate-adaptable practices, 
promoting equitable participation in climate adaptation decisions. Both projects 
reinforce international collaboration and the application of advanced technologies 
to address the challenges posed by climate change in agriculture and livestock.

Initiatives of this type are essential for South American countries, as a 
region extremely vulnerable to climate change, for a few reasons. Countries are 
highly dependent on watercourses from Andean glaciers, which are advancing 
rapidly and could disappear in the next two decades, affecting water availability, 
hydroelectric power generation, and food production (Mendoza, 2015). 

14. Available at: https://apps.iica.int/dashboardproyectos/programas/Detalle?CRON=5393&SCRON=00. Accessed on: 
July 8, 2024.

https://apps.iica.int/dashboardproyectos/programas/Detalle?CRON=5393&SCRON=00
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Furthermore, the characteristics of El Niño, whose frequency and magnitude 
may increase, impact the qualities of agriculture, as evidenced in 2023 and 2024, 
with serious consequences, including severe droughts in South America, affecting 
agricultural production and exacerbating problems such as water scarcity and the 
increase in illnesses (United Nations, 2024).

To meet the growing food demand and maintain the income of small 
producers, it will be necessary to continue increasing agricultural productivity, 
identifying and evaluating adaptation mechanisms in the short and medium term 
to face the impacts of climate change. To meet the growing food demand and 
maintain the income of small producers, it will be necessary to improve policies 
to promote technologies, technical assistance and rural extension (TARE). 
Modernizing agricultural practices using advanced technologies can increase 
efficiency and productivity, adapt production to climate change, and reduce 
GHG emissions. TARE is needed to empower farmers by providing them with 
the knowledge and skills to implement these green technologies effectively.

Integrating bioeconomy practices and nature-based solutions in this context 
seems appropriate to unite food security interests with sustainable production. 
The bioeconomy can promote the efficient and sustainable use of biological 
resources, while nature-based solutions such as agroecology and ecosystem 
conservation can increase the resilience of agricultural systems. These methods 
can improve productivity, preserve biodiversity, mitigate the effects of climate 
change, and avoid irreversible effects on natural capital (World Bank, 2022). 
These strategies make up a list of viable recommendations to improve the income 
of small producers, ensuring sustainability and long-term food security, based on 
policies induced by the G20.

4 FINANCING FOR RESILIENT AGRICULTURAL DEVELOPMENT

One of the main limitations for South American agriculture is the lack of financial and 
technological resources for climate change mitigation and adaptation, particularly for 
small producers. International financing and cooperation are essential for accessing 
innovative technologies, sustainable practices, and effective public policies. Funding 
for training and technical assistance programs can also strengthen local capacities, 
helping farmers adopt efficient and resilient climate solutions.

Official Development Assistance (ODA) has been the primary source of 
financing for development aid since it was adopted by the Development Assistance 
Committee (DAC) of the OECD in 1969. It is financial support from official 
donors15 and members of the DAC, with the specific objective of promoting 

15. The United Nations has set a target in which developed countries must dedicate 0.7% of their gross national 
income to ODA.



282 revista tempo do mundo | rtm | n. 34 | abr. 2024

the economic development and well-being of developing countries.16 Aid can be 
provided bilaterally, from donor to recipient, or channeled through a multilateral 
development agency such as the United Nations or the World Bank. The aid 
includes grants, soft loans, and technical assistance.

Over 2010-2022, 8% of ODA financing to developing countries went to South 
America. The prominent donors to South American countries were development 
banks and individual G20 countries, accounting for about 87% of ODA (figure 4). 
The Inter-American Development Bank (IDB) was the leading provider, providing 
about 30% of the amount financed, followed by the International Bank for 
Reconstruction and Development (IBRD), G20 countries, and the Development 
Bank of Latin America with 24%, 20%, and 13%, respectively.

Although much of the development of South American countries can be 
associated with the agricultural value chains, on average, only 3% of financing 
was dedicated to the sector. Furthermore, only 8%, on average, of funding for 
agriculture was directed to agricultural research, agricultural education and 
training, and agricultural extension, representing only 0.3% of funding dedicated 
to South America, as shown in figure 4. The low funding volume for research, 
technology, and rural extension purposes highlights the need to direct funding 
towards projects that promote research and development to facilitate innovation 
and technological diffusion in the field.

In addition, providers can direct their funding to climate change mitigation 
and adaptation projects, aiming to promote the objectives of the United Nations 
Framework Convention on Climate Change (UNFCCC) in developing countries. 
In the ODA mapping, DAC members must indicate whether the supported projects 
pursue policy objectives such as climate change mitigation and adaptation, enabling 
the linking of the amount financed to policy objectives through markers. The 
financing data for South America (figure 4) showed that, on average, in the period 
between 2010 and 2022, the amount allocated to finance climate change mitigation 
or adaptation projects represented 22% of all financing allocated to the region.

The markers created in the mapping allow projects to be classified as “main” 
when the policy objective, in this case, climate change mitigation or adaptation, 
is the primary objective; as “significant” when the policy objective is a secondary 
objective; and can be “non-target” when the activity was tracked, but the 
policy objective was not identified. This way, it is possible to differentiate when  
the funding was explicitly directed to mitigation, adaptation, or cross-cutting 
projects (mitigation and adaptation) and whether these are their primary or 
secondary policy objectives.

16. The list of ODA beneficiaries currently includes 150 countries. Available at: https://www.oecd.org/en/topics/sub-
issues/oda-eligibility-and-conditions/dac-list-of-oda-recipients.html.

https://www.oecd.org/en/topics/sub-issues/oda-eligibility-and-conditions/dac-list-of-oda-recipients.html
https://www.oecd.org/en/topics/sub-issues/oda-eligibility-and-conditions/dac-list-of-oda-recipients.html
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FIGURE 4
Amount of funding allocated to South American countries (left) and percentage 
allocated to agricultural research and extension projects and climate markers (right)
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Authors’ elaboration.
Obs.: 1. �G20 includes Australia, Canada, France, Germany, Italy, Japan, Korea, Russia, Türkye, the United Kingdom and the 

United States.
2. �Agricultural research and extension includes the following purposes for financing the agricultural sector: agricultural 

research, agricultural extension and agricultural education and training.
3. �Mitigation or adaptation are markers of mitigation or adaptation to climate change regardless of whether this is the 

main (primary) or significant (secondary) objective.

Figure 5 shows the funding allocated to South America in 2021 and 
2022. It can be seen that among projects with climate change-related markers, 
cross-cutting policies are often the main objective of the projects, such as 
climate adaptation, but in substantially smaller amounts. On the other 
hand, climate mitigation is often a significant or secondary objective in the 
projects. Although the most considerable amount of funding was directed to 
cross-cutting projects, the data demonstrate problems related to the balanced 
allocation between mitigation and adaptation projects. Projects with objectives 
involving only adaptation corresponded to only 14%, compared to 31% for 
only mitigation. Increasing funding for adaptation-related projects is urgent, 
given the increasingly recurrent and significant impacts of climate change on 
the productive dynamics of the agricultural sector.

https://stats.oecd.org/Index.aspx?DataSetCode=crs1
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FIGURE 5
Amount of funding allocated to South America by climate marker (2021-2022)
(In USD millions)

Source: OECD, 2024. Available at: https://stats.oecd.org/Index.aspx?DataSetCode=crs1.
Authors’ elaboration.

To propose more assertive solutions for the G20, the financing of G20 
countries in the strategic areas for this study was mapped (figure 6). This includes 
financing for the agricultural sector, especially in research, education, training, 
and agricultural extension areas, which have markers related to mitigation and 
adaptation to climate change between 2010 and 2022.

G20 countries accounted for approximately 19% of the financing earmarked for 
South America. Approximately 25% of this financing had a climate change mitigation 
marker, 15% had a climate change adaptation marker, and 5% was earmarked for the 
agricultural sector. G20 financing with a mitigation marker accounted for 70% of all 
ODA earmarked for South America, 75% for financing with an adaptation marker, 
and 31% for financing for agriculture. Of the total financing with a mitigation 
marker, only 3% was earmarked for the agricultural sector, while 15% of the amount 
earmarked for the agricultural sector had a mitigation marker. Likewise, only 5% 
of the financing with an adaptation marker went to projects earmarked for the 
agricultural sector, and 17% of the projects earmarked for the agricultural sector had 
an adaptation marker. Despite the low participation, for projects aimed at agriculture 
and mitigation, the G20 represented 59% of the total financed, and in the case of 
agriculture and adaptation, the percentage was 47%.

For the other breakdowns of the mapping of G20 financing in South 
America, such as agricultural research, agricultural extension and agriculture 
education and training, it was possible to observe that:

https://stats.oecd.org/Index.aspx?DataSetCode=crs1


285Climate Change and Agrifood Production: a problem to be tackled by developed 
and developing countries

•	 the percentage financed by the G20 for the agricultural sector for these 
purposes was insignificant, only 5%, 1% and 1%, respectively;

•	 although the percentage was small, the G20 was still one of the leading 
providers of what was financed for these purposes, especially in the case 
of agricultural extension, where the G20 represented 93% of all financing 
and agricultural education and training, which represented 52%; and

•	 considering purposes and markers, the G20 has an even more significant 
representation, especially when the purpose has the mitigation marker, 
which exceeds 90% of the total amount financed in the cases of agriculture 
research and mitigation and agriculture extension and mitigation.

FIGURE 6
Mapping of G20 financing for South American countries detailed by selected 
indicators (2010-2022)
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https://stats.oecd.org/Index.aspx?DataSetCode=crs1
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5 RECOMMENDATIONS

In the 1980s, it was believed that climate change would not seriously affect 
the agricultural sector. However, from the 1990s onward, reports of possible 
adverse effects appeared in the academic literature, especially in Latin and North 
America (Feldman, 2015). Economic models indicated that technological 
development could reduce the sensitivity of agriculture to climate change, 
including in regions with regional variations (Easterling, Chhetri and Niu, 
2003; Leclère et al., 2014; Najafi et al., 2018).

In a scenario in which climate problems worsen, adaptation in agriculture 
requires specific technologies for each region, such as at the biome level. Biomes 
can be heterogeneous within the same country but homogeneous among a group 
of countries. For instance, the Humid Chaco region in Paraguay and Bolivia 
shares similarities with Brazil’s Pantanal, the Semi-arid Chaco in Paraguay and 
Argentina is similar the Brazilian Semiarid, the Pampas in Argentina and Uruguay 
shares similarities with the Gaúcha Campaign in Brazil, the Amazon Rainforest 
of Brazil has characteristics in common with the tropical forests of Peru and 
Colombia, the Bolivian Andes has similarities with the Ecuadorian Andes.  
To generate agricultural solutions tailored to similar regions, research institutes 
from these countries could jointly develop biome-specific technologies. This 
illustrates that South America encompasses biomes with similar climates, 
phytogeography, soil, and altitude across countries. For this reason, technological 
production on a climatic scale could naturally occur.

To establish a sustainable and competitive agricultural development model 
with a coordinated approach to global challenges such as climate change, food 
security, and biodiversity conservation, the G20 should discuss improvements 
in more sustainable financing, trade, investment, and technology flows that 
are inclusive globally. To do this, we suggest that G20 sponsor the creation of a 
Regional Program for Forest Conservation and Low Carbon Agricultural Practices 
(Forest-CAP), allowing low-carbon agricultural technology developed by research 
institutes to spill over to other countries through collaboration with other institutes 
and rural extension services from neighboring countries. This program would foster 
cooperation among institutes, mirroring the successful example of collaboration 
between the Centro Internacional de la Papa (CIP) from Peru and the Empresa 
Brasileira de Pesquisa Agropecuária (Embrapa) from Brazil.

A collaborative effort between CIP and Embrapa yielded potato germplasm 
that is more heat-resistant and drought-resistant. The project delved into the 
molecular and physiological underpinnings of stress tolerance, driving progress in 
potato genetic enhancement for resilient tropical cultivars amidst global warming 
and water scarcity challenges. The technology has benefited production in both 
countries (Macedo, 2009).
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Another example is a pilot project initiated by the International Center for 
Tropical Agriculture (CIAT) in agricultural supply chains, starting with rice and 
expanding to coffee, set to begin in January 2024 in Brazil, Colombia, and Costa 
Rica. With technical support from the Development Bank of Latin America and 
the Caribbean, the project aims to enhance food security and adapt production 
to climate change. It also seeks to reduce carbon emissions through technological 
solutions in crop management and modernize supply chains using artificial 
intelligence for agroclimatic forecasts and risk mitigation (CAF, 2023).

Another case to inspire the Forest-CAP is the Global Partnership for 
Sustainable and Resilient Landscapes (Progreen), which supports the development 
of rural livelihoods and the restoration of landscapes to combat the decline of 
biodiversity, the loss of forests and the deterioration of land fertility. It is set up as 
a Multi-Donor Trust Fund administered by the World Bank to provide tools and 
knowledge to support countries’ efforts to reduce poverty, combat deforestation, 
and degradation, and restrain risks worsened by climate change, uncontrolled 
forest fires, and droughts. Unsustainable resource management driven by 
land conversion for agriculture, infrastructure, mining, and other activities is 
impacting economies and the environment around the world, especially in rural 
areas, where 78% of the world’s poor live.17

The focus of Forest-CAP on small producers in South American countries 
should occur because market access for these producers requires support to 
facilitate access to technologies, inputs, and services that expand areas with 
sustainable production systems and lower transaction costs. This enables increased 
productivity, product quality, and income, coupled with more effective soil and 
water conservation, enhancing food security, reducing future impacts of climate 
change, and ultimately allowing them to be recognized and rewarded for their 
environmental services (Embrapa, 2018). The low educational levels of small 
producers in rural areas highlight the importance of technical assistance and rural 
extension to facilitate technology transfer and effectively promote sustainable 
development and resilience in rural communities.

Large producers generally focus on producing exportable commodities such 
as grains and beef. Small producers contribute to food diversification, and the 
affordability of nutritious foods is a significant cause of food and nutrition insecurity.

To foster technology transfers, evidence-based skills, and experiences sharing 
among research institutes of the countries, through Forest-CAP, G20 should offer 
institutional and financial support for countries to build their capacity to design  
and implement agricultural transition plans that promote climate change adaptation 

17. Available at: https://www.progreen.info/overview.

https://www.progreen.info/overview
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and mitigation. This international cooperation is crucial and should include 
reskilling workers through rural extension and direct investments in underfunded 
areas such as the bioeconomy and Climate-Smart Agriculture (CSA).

Sustainable agriculture depends on reducing emissions per unit of agricultural 
output and increasing GHG capture by biomass and soil (Embrapa, 2018). At the 
same time, the agricultural sector requires sustainable practices to adapt to climate 
shocks. In the recent past, South America has experienced extreme weather events 
such as droughts, heatwaves, floods (Avila-Diaz et al., 2023; Espinoza et al., 2024), 
and cold waves (Marengo et al., 2023). Moreover, the Intergovernmental Panel on 
Climate Change (IPCC) Sixth Assessment Report (AR6) projects an increase in 
extreme climate events with every increment of warming, with especially negative 
impacts in parts of South America.18

To minimize the impact, G20 should be incentive transferring or developing 
appropriate technologies to facilitate integrated pest management, efficient use of 
agricultural inputs, cultivation techniques that promote carbon sequestration in 
soil (minimum tillage system, agroforestry, crop diversification), preservation of 
natural resources and water sources, and genetic engineering to cultivate varieties 
better suited to climate change. These practices are the CSA technological practices 
aimed at enhancing productivity, mitigating climate change, and adapting to its 
impact sustainably (Zheng, Ma and He, 2024).

CSA practices are aligned with Nature-Based Solutions (NBS), which 
feature living solutions that use natural processes and ecosystems to address 
environmental challenges like climate change but also to reduce biodiversity loss, 
land degradation, and water scarcity (Daniels, 2022). The agricultural sector relies 
on ecosystem services and can utilize nature-based climate solutions to enhance 
resilience to extreme weather events and mitigate climate change. Moreover, the 
restoration of biodiversity can boost the bioeconomy by developing new products 
(Meza and Rodriguez, 2022).

Forest-CAP can help develop technologies to increase CSA and NBS practices, 
and through rural extension, promote resilience to extreme weather events among 
small and medium farmers in South America. In the region’s mega-biodiverse areas, 
the program can support initiatives like native forest restoration, which not only aids 
in carbon sequestration but also stabilizes soils, reduces water runoff, and regulates 
river flows during droughts. Additionally, Forest-CAP can boost the bioeconomy 
by fostering the development of biomaterials, biochemicals, biopharmaceuticals, 
and bioremediation techniques, ensuring that long-term productivity growth is 
achieved alongside reduced environmental impacts.

18. Available at: https://www.ipcc.ch/assessment-report/ar6/.

https://www.ipcc.ch/assessment-report/ar6/
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G20 can coordinate with worldwide initiatives like REDD+, which aims 
to reduce emissions from deforestation and forest degradation. It can also bring 
forth initiatives that collaborate with government organizations and are funded 
by global climate and environmental funds such as the Green Climate Fund, 
Climate Investment Funds (CIF), Adaptation Fund and Global Environmental 
Facility. These funds finance environmental projects and could support the 
Forest-CAP program through measures such as follows.

•	 Economic incentives for farmers to adopt sustainable practices like 
agroforestry, crop rotation, and agroecological systems.

•	 Investments in environmental monitoring and enforcement to combat 
illegal deforestation.

•	 Establishment of payment mechanisms for environmental services, 
where importing countries compensate exporting countries for forest 
conservation, incentivizing the preservation of forests.

•	 Partnerships with retailers to promote sustainable and certified supply 
chains for small producers.

•	 Enhanced public and private investment in infrastructure to produce, 
distribute, trade, and market nutritious, perishable foods, complemented 
by improvements in the business and regulatory environments.

•	 Promote agricultural policies encouraging nature-positive production 
by protecting natural systems, managing existing systems sustainably, 
and restoring degraded farmland.

•	 Creation of a framework for sustainable production to promote the 
circular economy, minimize food loss and waste, reduce pollution and 
methane emissions, and foster sustainable consumption.

•	 Allocation of more resources to research and development to facilitate 
innovation related to CSA.

•	 Reduction of inequality and the creation of jobs in rural economies 
through the bioeconomy, support for rural transformation by aiding 
small farmers, family farming, women, and local communities, and 
encouragement of youth involvement in agriculture.

These policies would assist exporting countries in avoiding deforestation, 
meeting the requirements of importing countries, and promoting sustainable 
development and environmental protection. Such an initiative has the potential 
to significantly impact South American countries and maintain their trade flows.
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The G20 should encourage nations to avoid imposing restrictions on 
food trade and take leadership roles within the WTO to rejuvenate agricultural 
trade discussions. Additionally, the G20 should work towards establishing an 
internationally coordinated framework for reallocating agricultural support and 
ensuring adherence to WTO rules and multilateral climate agreements.

Finally, the G20 could leverage resources from international financial 
institutions such as the World Bank, regional development banks, and country 
funds (such as the Amazon Fund) towards projects to promote sustainable 
agricultural practices and forest conservation. Exporting countries could access 
these funds with two primary objectives: developing more sustainable technologies 
and disseminating new and existing knowledge to small-scale producers and 
countries in the region with limited technological capacity.

6 SCENARIO OF OUTCOMES

Several scenarios can be envisaged, considering the previously formulated 
recommendations and the potential obstacles their implementation may face. 
It is necessary to highlight the importance of democratizing technological access 
in developing countries. If small and medium-sized producers continue to be 
excluded from these technologies, they may be marginalized from national and 
international markets. Therefore, it is essential to invest in policies and initiatives 
that make these technologies more accessible to all producers in South America.

Technical assistance and rural extension make this possible. However, 
these services face significant challenges in the region, including low funding 
and resources, which limit their ability to provide essential services. Inadequate 
infrastructure and technology hinder the implementation of advanced agricultural 
practices, with many rural areas needing access to high-speed internet and other 
essential technological tools. Furthermore, the lack of continuous training for 
extensionists compromises the quality of technical support offered.

The G20 policies could contribute to solving these problems in several ways. 
It is crucial to direct financial and technological resources that reduce transaction 
costs and facilitate the dissemination of rural extension. This would include 
investments in digital and technological infrastructure in rural areas, providing 
better access to the internet and technological tools for modern and low-carbon 
agricultural practices.

Incorporating small farmers into the use of information technology can bring 
many benefits. Some expected effects are increasing interest in new technologies, 
facilitating access to technical knowledge, improving property management, and 
reducing communication barriers between producers and extensionists. Creating 
collaborative networks between farmers, cooperatives, research institutions, 
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and government agencies can promote mutual support in problem-solving and 
strengthen rural communities.

According to Massruhá (2023), president of Embrapa, access to technology 
must facilitate the socio-productive inclusion of family, small, and medium-sized 
producers. About three out of four Brazilian producers face difficulties accessing 
technology, resulting in higher production costs and compliance problems. It is 
essential to recognize that the socio-economic conditions of excluded producers 
require differentiated actions, including direct training of their families and the 
technicians who work with them.

The G20 should promote continuous training programs for extensionists, 
ensuring that these professionals are updated with the latest technologies and 
agricultural practices. This would increase the quality of technical support offered 
to farmers and strengthen rural extension through technology transfer and local 
capacity development, promoting a better understanding and adoption of 
sustainable practices among farmers.

There are widespread limitations in funding agricultural research, 
development, extension projects, and climate change adaptation and mitigation 
objectives for South America. Although the G20 already dedicates a significant 
percentage to these purposes, its participation remains high compared to other 
financiers allocating resources to the region. This highlights the need for funding 
increasingly aligned with beneficiary countries’ economic and social development 
needs, climate commitments, and resilience capacity.

Promoting international cooperation by the G20 would help align public 
policies in South American countries, making them more robust and focused on 
sustainable support for rural extension. The creation of the Forest-CAP would 
facilitate the dissemination of low-carbon technologies and cooperation between 
research institutes and rural extension services, adapting technological solutions 
to the region’s diverse climatic conditions and biomes.

Implementing these recommendations can lead to several positive 
outcomes. Forest-CAP is expected to increase productivity and raise income 
and product quality. Cultivation techniques that enhance resilience to climate 
change and improve production efficiency are expected to enhance food security 
in South America. Adopting low-carbon agricultural practices can assist countries 
in meeting their international climate commitments. Additionally, preserving 
natural resources and rehabilitating degraded areas promote long-term soil and 
water conservation, ensuring environmental sustainability.

By ensuring continuous funding through international financial institutions 
and climate funds, the G20 would help ensure the financial sustainability of rural 
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extension programs. This would allow for the maintenance and expansion of 
services offered to small farmers, reducing inequality in access and promoting 
more equitable and sustainable agricultural development. However, a significant 
challenge is the need to adjust the financial architecture of development 
banks to allow for subsidized interest rates aimed at sustainable agriculture. 
Macroeconomic variables such as high interest rates and inflation can undermine 
developing countries’ financing and investment capacity. In summary, the G20 
policies have the potential to transform sustainable agriculture in South America 
but must be accompanied by financial adjustments and capacity-building efforts 
to overcome existing challenges.

7 FINAL REMARKS

In this paper, we have explored the challenges faced by the agricultural sector in 
South America concerning climate change and the economic barriers imposed 
by developed countries. Data from the Environment Database illustrate the 
proliferation of environmental measures affecting trade, revealing the unequal 
burden placed on developing countries.

The agricultural sector is both a contributor to and a victim of climate 
change, with practices such as deforestation and intensive use of agrochemicals 
exacerbating greenhouse gas emissions. However, numerous initiatives are already 
underway to address these problems and facilitate adaptation in agriculture, 
particularly for small and medium farmers. These initiatives highlight the 
importance of sustainable practices and the need for technological and financial 
support to implement them effectively.

The main conclusion drawn from this analysis is that it is not only feasible 
but also necessary to address technological solutions and make them accessible 
to small and medium producers through robust technical assistance and rural 
extension services. This approach requires a concerted effort to direct funds 
towards these programs, ensuring that the existing institutions are equipped to 
support the widespread adoption of sustainable agricultural practices.

G20, as a representative body of the world’s largest economies, has a role to 
play in this process. By leveraging its financial and technological resources, the G20 
can facilitate the transfer of low-carbon technologies and promote collaboration 
among research institutes and rural extension services in South America. This 
would enable the development and dissemination of region-specific agricultural 
technologies tailored to the diverse biomes of the continent.

One initiative is the proposed Forest-CAP, which aims to promote 
cooperation among research institutes, allowing low-carbon agricultural 
technologies developed by these institutions to spill over to other countries through 
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collaboration with neighboring countries’ research institutes and rural extension 
services. This program can be an essential mechanism in promoting sustainable 
agricultural practices and enhancing resilience to climate change across South 
America. Moreover, promoting international cooperation and aligning public 
policies can create a more supportive environment for sustainable agricultural 
development. This includes fostering nature-based solutions, enhancing food 
security, and mitigating climate change impacts through integrated pest 
management, efficient use of agricultural inputs, and cultivation techniques that 
promote carbon sequestration.

To achieve these goals, the G20 should prioritize the following actions: 
allocate more resources to agricultural research, focusing on sustainable practices 
and technologies that can be adapted to local conditions; strengthen the 
capacity of extension services to provide ongoing support to small and medium 
farmers, ensuring they have the knowledge and tools needed to implement 
sustainable practices; develop financial instruments and incentives that make it 
easier for small producers to access the necessary funds to invest in sustainable 
technologies and practices; encourage collaboration between countries, research 
institutions, and the private sector to share knowledge, technologies, and  
best practices; and support the integration of nature-based solutions in 
agricultural practices to enhance resilience, preserve biodiversity, and promote 
sustainable use of natural resources.

By focusing on these areas, G20 can help South American countries 
overcome the challenges posed by climate change and create a more sustainable 
and resilient agricultural sector. This approach addresses the immediate needs of 
small and medium farmers and contributes to long-term global efforts to combat 
climate change and ensure food security for future generations.
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