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The world depends on two basic elements for food production: climate
and natural resources. In 2050, we will need to be able to feed an estimated global population of around 9.8 billion people (United Nations
2017), but with fewer resources than at present and while contending
with the challenges of environmental degradation and climate change.
Changes in climate and environmental conditions are already affecting many economic sectors and intensifying problems such as
poverty, migration, food insecurity, environmental degradation, and
conflicts over natural resources, among others. The 2018 special report of the Intergovernmental Panel of Experts on Climate Change
(IPCC) underlines the differences between a world with a 1.5°C rise
in average temperature and one with a 2°C increase. It also warns
of the urgent need to speed up climate action and the transition to a
low-carbon economy (IPCC 2018). Climate change has different effects on economic activities, and a particular impact on agriculture1.

1 Unless explicitly stated otherwise, the term “agriculture” is used to refer to both crop
and livestock production and agribusiness activities.
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Over the last 30 years, global agricultural production has fallen by
between one and five percentage points per decade, with tropical areas recording the biggest declines. While higher temperatures have
boosted production in some temperate areas, agricultural productivity
worldwide will continue to fall even if the rise in temperature is kept
below 2°C.
Agriculture is an activity inherently linked to ecosystems and natural
resources. Those links are two-way, since it is an economic activity that
not only changes the environment, but is also conditioned by it. The
relationship between agriculture and the environment varies considerably from area to area, making it necessary to analyze each context
individually in order to understand the various synergies and tradeoffs;
identify the different visions, development goals, policies, technologies,
and practices; and, based on that information, determine the best political and institutional course of action.
The conversion of natural ecosystems and forests into agricultural production systems has negative effects on the environment, even though
societies are necessarily dependent on natural resources for their development. Agriculture consumes the lion’s share of the world’s water
resources, with roughly 70% of freshwater being used to produce food
(OECD 2010). Land is utilized to produce 95% of all foodstuffs (Weigelt et al. 2015; FAO 2015). Furthermore, the cumulative degradation
of ecosystems and natural resources affects agricultural productivity
levels. It is estimated that the agriculture sector as a whole generates
nearly one quarter of global greenhouse gas (GHG) emissions (Blanco
et al. 2014).
One of the main challenges facing agriculture is the need to raise productivity levels while at the same time reducing the degradation of natural resources, especially water and soils (Foley 2011). More than 22%
of soils in LAC are located in degraded areas and classified as severely
or very severely degraded, and reversing this situation is a challenge for
the region (UNEP 2016). It is also estimated that, if the current conditions of agricultural land use in Latin America and the Caribbean (LAC)
remain unchanged, by 2050 roughly 50% of it will be subject to desertification processes, which are increasing due to the growing number
of extreme weather events and inappropriate soil management practices. The degradation of natural ecosystems reduces their capacity to
provide ecosystem services that are of vital importance for agriculture,
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such as pollination and the regulation of the water cycle, climate, and nutrient
cycles (Zhang et al. 2007).
The global challenge is to produce more food, but sustainably and tackling
climate change at the same time. This makes it essential to achieve an effective transition away from current production systems toward others capable of
simultaneously promoting food and nutrition security, increasing agricultural
productivity, and ensuring prosperity for present and future generations. And
all this has to be done without degrading natural resources and ecosystems,
and actually reversing current degradation conditions.
Achieving such a transition calls for the application of integrated approaches
and constant, robust efforts that incorporate the management of production
risks. According to Lavell et al. (2012), climate change is both a problem inherent in development and a product of the current model. This calls for incremental and transformational changes in the approaches to development that
assign greater importance to risk management (as a complex social and political process), and development goals, policies, and practices (Lavell 2003).
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Definitions
Climate change: a change of climate which is attributed
directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to
natural climate variability observed over comparable time
periods. (UNFCCC 1992).
Climate change adaptation: adjustment in natural or human systems in response to actual or expected climatic
stimuli or their effects, which moderates harm or exploits
beneficial opportunities. Various types of adaptation can
be distinguished, including preventive and reactive, public and private, and autonomous and planned adaptation
(IPCC 2001).
Climate change mitigation: an anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse gases (IPCC 2001a).
Ecosystem services: Benefits that nature supplies to society. They include water supply services, food and raw
materials, as well as the regulation of local climates, carbon sequestration, water purification, pollination, support
for species’ habitats, and biodiversity conservation, among
others (IPCC 2013).
Greenhouse gases (GHG): gaseous constituents of the
atmosphere, both natural and anthropogenic, that absorb
and emit radiation at specific wavelengths within the spectrum of terrestrial radiation emitted by the Earth’s surface,
the atmosphere itself, and by clouds. A change in the concentration of GHG because of anthropogenic emissions
contributes to an increase in the surface temperature of
the earth (IPCC 2013).
Resilience: the capacity of a production system, individual
or ecosystem to withstand or recover from stresses and
shocks, and bounce back to the previous level of production or growth. (The Montpellier Panel 2012).
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Agriculture and the
environment: conceptual
development
Agricultural production and productivity and environmental problems
are both fields in which the technical, political and institutional issues
are highly complex, and considerable interaction is required to arrive
at agreements that yield benefits for all the parties involved. Presented
below are three areas in which greater interaction between the environmental and agricultural institutional frameworks is needed if the sector’s
goals are to be achieved successfully.

a) Agriculture in global agreements and on
domestic agendas
It is only since 2011 that agriculture has been seriously involved in the
discussions of the climate negotiations under the aegis of the United
Nations Framework Convention on Climate Change (UNFCCC). The
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Paris Agreement (PA), adopted in 2015, and the nationally determined contributions (NDCs) submitted by the countries assigned agriculture a key role
in tackling climate change. In 2016, the Parties took a substantive decision in
the process of integrating agriculture into the UNFCCC when they created the
Koronivia Joint Work on Agriculture (KJWA) (FAO 2018). This is important,
because it can help the countries to establish more ambitious mitigation and
adaptation goals, which have to be submitted in 2020 in the next round of
NDCs, when the PA enters into force (FAO 2018).
LAC has witnessed significant institutional advances in the design of specific
policies for the agriculture sector, and capacity building to address climate
change within the sector2. This issue is becoming a more prominent feature
of the research agendas of national agricultural research institutes (NARIs).
Some (albeit insufficient) progress has also been made with support mechanisms and financial innovations for the achievement of sustainable, low-carbon, climate resilient production.
Furthermore, the private sector is increasingly engaging with climate issues.
The efforts spearheaded by this sector also recognize the key role that the
agriculture sector will play in efforts to address the challenges associated with
mitigation, adaptation, and the management of production risks. In particular,
the nationally appropriate mitigation actions (NAMAs) call for the participation
of farmers in the work related to each agricultural product and activity.
While LAC has achieved notable advances, the region is yet to tackle the
challenge of adopting, over time and on a significant scale, the adaptation
measures needed to address climate change, particularly in the most vulnerable territories and those that have been the first to feel the impact of this
phenomenon.

b) Contribution to global food security with fewer
carbon emissions
LAC has more good quality water and land for potential future agricultural
expansion than any other region of the world (Truitt Nakata 2014). It is also a
food exporter with a growing share of world trade, thus contributing to global

2 Brazil, Chile, Costa Rica, Peru, Panama and a number of other countries already have
plans to address climate change in agriculture. At the time of writing, Argentina, Colombia,
Guatemala and Uruguay were drawing up sectoral adaptation plans.
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food and nutrition security. If it is to continue to play this leading role, economic
growth and climate action can, and should, feed off each other.
One of the challenges facing the sector is the need to limit agricultural expansion that reduces forest cover, a dominant trend in many countries, so
as to halt biodiversity loss and reduce GHG emissions and soil and water
degradation and contamination. Various mechanisms are required to raise
productivity by surface unit without compromising the region’s natural capital3.
The gaps in agricultural productivity must be addressed, especially in family
farming, and efforts made to promote more efficient use of production inputs
and thereby reduce GHG emissions. The promotion of sustainable agricultural
production systems is an effective way to protect agroecosystems, safeguard
agrobiodiversity, and offer mechanisms capable of dealing with climate change.
Carbon capture, the sustainable use of biodiversity and various options relating to the value of ecosystem services can become useful alternatives for
helping producers to diversify their income. Sustainability indicators are becoming an increasingly important factor in global agrifood trade, including radical changes in food consumption and production patterns, and the use of
natural resources. Internalizing the care of natural resources is not only the
key to the sustainability of the agrifood system, but also a conditioning factor
in international trade whose importance will continue to grow.

c) Adaptation and resilience in agriculture in
response to climate change
Given the highly heterogeneous nature of production in LAC, there are no
one-size-fits-all measures for achieving the resilience of different production
systems. Resilience can, however, be improved by recognizing the diversity of
systems and enhancing their adaptability to climate change and their capacity
to respond to it (Darnhofer et al. 2010).
In the tropics, where temperature ranges are more limited for most crops,
structural changes in food production will be required in the medium and long

3 The term “natural capital” refers to natural assets in their role of providing natural resource
inputs and environmental services for economic production, such as reserves of natural
resources, land and ecosystems that are essential for the long-term sustainability of development (United Nations 1997).
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terms. Farmers need flexible production systems that will allow them to manage climate variability and future climate changes.
Experts are agreed on the need to abandon the focus on adaptation to the climate changes that will inevitably occur in favor of an approach geared to sustainable development based on investment in resilient, low-carbon agriculture.
In broad terms, actions are required aimed at implementing research, policies,
investments, and strategically planned modifications on different spatio-temporal scales, and with a more proactive approach that makes it possible to
anticipate the next changes. Efforts to achieve this objective should be intensified, as groups of farmers and the most vulnerable territories are already
experiencing the initial effects of those changes.
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Technical cooperation
for resilient, low-carbon
agriculture

International technical cooperation plays an important role in promoting a
more productive, competitive, and sustainable agriculture sector. In the Americas, IICA works with its member countries to promote the resilience of rural
territories and agrifood systems through a range of coordinated actions under
a hemispheric action program.

Climate Change, Natural Resources and
Management of Production Risks Program
The objective of this program is to assist the countries with institution building,
the efficient development of technical expertise, and knowledge management,
all with a view to achieving efficient, climate-resilient, low-carbon agriculture.
This program integrates the issues of innovation and technology and gender
and youth, which are a key, cross-cutting element of its efforts.
In its 2018-2022 Medium-term Plan (IICA 2018), the Institute states that the
aims of the Program are to:
a. Contribute to capacity creation and institution building for the development of conceptual frameworks and the implementation of public
policies.
b. Promote technical-political dialogue and the implementation of direct
technical cooperation with multilevel actions.
To achieve those aims, the Program is focusing on the following three areas
of work:
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Strengthening of institutional frameworks for low-carbon
agriculture resilient to climate change
Considering climate’s huge impact on the agriculture sector, farming’s effect on the environment and the intrinsic relationship between natural resources and production, it is vital that the sector participate in discussions
and decision-making about these issues at the global, regional, and national levels.
Through this area of work, the Program helps the countries to participate in
an active and informed manner in international forums, particularly in the UNFCCC and related public policy frameworks, and in national and international
forums on water. It also seeks to make their climate actions (NDCs) more
effective.
The countries need to develop an integrated vision of the interrelationships
between farming and the environment, one that includes an agriculture sector
prepared to deal with the effects of a changing climate, given the production
and climate risks. Accordingly, the Program supports national efforts to build
the agriculture sector’s capacity to:
•

Provide follow-up to the global agreements (the 2030 Agenda, the
UNFCCC, the World Water Forum and the United Nations Convention
to Combat Desertification, among others), and the regional agreements
adopted by the agricultural councils (the Central American Agricultural
Council and the Southern Agricultural Council), and other intergovernmental coordination bodies in the hemisphere.

•

Promote the design, analysis, development, implementation, and
monitoring of public policy instruments, such as national adaptation
plans, NDCs, climate financing, NAMAs, and territorial planning,
among others.

•

Establish dialogues between scientists and politicians. Interaction between different actors, on various scales, and between countries is
vital for the design of the policies and methods needed to address climate change. The use of science and the management of knowledge
and information are vital to support effective, informed decision-making about policies and investments.

The Program also helps countries to promote intersectoral coordination
among the public entities responsible for agriculture, the environment, and
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water management; and the strengthening of links with the private sector and
civil society for climate action.

Promotion of efficient, sustainable, low-carbon agriculture
In this area, the Institute supports the countries in their efforts to achieve efficient, sustainable, low-carbon agriculture. The work includes building technical capacity and managing knowledge related to technologies and methods
for the sustainable intensification of food production—in other words, producing more with fewer resources, reducing environmental impact and ensuring
resilience to a changing climate.
Maintaining and increasing production is essential for the adoption of sustainable forms of agricultural production, combining GHG adaptation and mitigation actions with sustainable natural resource management.
In this area, the Program focuses on:
•

Efficient water use, including nature-based solutions for dealing with
aspects of droughts, floods and the recycling of water in agriculture.

•

Sustainable soil management, using practices designed to improve soil
health, natural fertility, and biodiversity, including the improvement of
the soil’s organic carbon, and techniques that increase soil productivity
while at the same time reversing its degradation and contamination.

•

Sustainable intensification, through networks for the sustainable production of specific crops, e.g., the System of Rice Intensification (SRI).

•

Sustainable, low-emission livestock production, based on approaches
such as integrated (agro-silvopastoral) systems, sustainable management and the restoration of pastureland, manure management, etc.

Prospective analysis and the use of information and data to
promote changes in production
Working within the framework of the current convergence of digital, physical,
and biological technologies, the Program helps the countries to access digital
and satellite information that can be used to make decision-making more effective and efficient, and to conduct prospective analyses.
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This area focuses on the following actions:
•

The use of geospatial approaches to carry out agro-climatic vulnerability and risk analysis assessments.

•

The development of integrated models and prospective scenario
analysis that contribute to climate change adaptation and mitigation
in agriculture in new agroecological contexts, and facilitate a better
understanding of the synergies and tradeoffs related to different adaptation and mitigation options.

•

Produce sector risk management scenarios, including early warning
systems.
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Technical cooperation and
knowledge management:
the modus operandi

The technical cooperation offered by the Program is based on knowledge
management. The Program organizes professional networks and establishes
interinstitutional agreements with a wide range of public and private sector and
civil society agencies and institutions in order to provide technical cooperation
of excellence. Within IICA, the Program draws on a network of specialists
on various issues (risk management, natural resources, innovation, climate
change and public policies) based at Headquarters and in the Institute’s 34
delegations. Furthermore, the Program has a network of over 25 nationally
and internationally recognized external specialists that supports and makes it
possible to significantly broaden the technical cooperation activities that the
Institute implements to meet its clients’ needs.
The Program’s initiatives also benefit from the strengthening of strategic partnerships with the cooperation for innovation mechanisms in which IICA participates directly, such as the cooperative innovation and research programs
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(PROCIs), the Forum of the Americas for Agricultural Research and Technology Development (FORAGRO), the Inter-American Commission on Organic
Agriculture (ICOA) and the Regional Fund for Agricultural Technology (FONTAGRO), among others.
In addition, the Program promotes the construction of robust strategic partnerships with research and knowledge generation centers with a proven record
of achievement, such as the Tropical Agriculture Research and Higher Education Center (CATIE), the International Center for Tropical Agriculture (CIAT),
the Agricultural Model Improvement and Intercomparison Project (AgMIP),
Cornell University, the University of California (Davis), the University of the
West Indies (UWI), and many other national and international institutions.
Under the Program, IICA also collaborates with international cooperation for
development agencies of the United Nations System, such as UN Environment,
the Economic Commission for Latin America and the Caribbean (ECLAC),
the United Nations Food and Agriculture Organization (FAO), and the International Fund for Agricultural Development (IFAD), among others. The Institute
also maintains strong relations with various national cooperation agencies,
including the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ),
the Spanish Agency for International Development Cooperation (AECID), the
United States Department of Agriculture (USDA), and others. The Program
has also worked on sustainability issues with a large number of nongovernmental organizations, including The Nature Conservancy, Conservation International, and Garden Pool, among many others.
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About IICA
As the agency of the Inter-American System specializing in agriculture, the
Inter-American Institute for Cooperation on Agriculture (IICA) supports the
efforts of the Member States to achieve agricultural development and rural
well-being. Since 1942, the Institute has promoted hemispheric cooperation
designed to achieve a more competitive, inclusive and sustainable agriculture
sector capable of feeding the region and the world.
IICA works with its Member States to identify technical cooperation needs and
requirements, and provide the most appropriate responses to them. In doing
so, it draws on knowledge management under the leadership of its technical
specialists, and works in tandem with hemispheric programs, partner institutions and networks of leading professionals.
The region’s main challenges include the urgent need to work with the member countries to make rural territories more resilient to climate change and
extreme events, while at the same time raising agricultural productivity.
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IICA’s current technical cooperation model
consists of five technical hemispheric action
programs and two cross-cutting issues:

The cross-cutting issues are:
- Gender and Youth
- Innovation and Technology

The technical programs are:
- Bioeconomy and Production Development
- Territorial Development and Family
Farming
- International Trade and Regional
Integration
- Climate Change, Natural Resources and
Management of Production Risks
- Agricultural Health and Food Safety and
Quality

The five programs coordinate with one
another and adopt an interdisciplinary
approach to provide comprehensive
solutions to the challenges faced by the
Institute’s 34 Member States.
With a permanent presence in each of those
states, IICA is perfectly placed to facilitate
and help improve agricultural policies and
practices in the Americas.
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