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Climate change and food security: 
cross-cutting axes of agricultural 
policies

Summary
The present article examines the impact of climate change on food security, particularly from the 
point of view of agriculture, a relationship that must be borne in mind when public policies are 
being defined to improve food security. This implies promoting productive innovations that allow 
countries to face adverse climatic conditions in their effort to satisfy the demand for food of a 
growing population. 

Alejandro Barahona1

1 Former IICA staff, iicahq@iica.int
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equity in a context of sustainable 
development. New development 
paradigms have begun to emerge 
and with them, the challenges 
facing our countries and govern-
ments to understand the situa-
tion and issue coherent and con-
sistent policies and legislation in 
a novel and sustainable way that 
does not compromise future re-
sources.

Trends and consequences of 
climate change

According to 2010 data pub-
lished by the World Bank, over 
the last millennium, the average 
temperature shift of the Earth 
remained at below 0.7˚ C. How-
ever, greenhouse gas emissions 
of human origin over the past 
150 years (industrial period) 
have caused an increase in the 
world temperature of nearly 1˚ 
C, a trend that is rising, accord-
ing to projections by the World 
Bank, which predicts a period 
of possible world temperatures 
for this century. These estimates 
reveal that even the most ambi-
tious mitigation efforts can cause 
a 2˚ C temperature rise (a level 
that is still considered as danger-
ous) and that most forecasts de-
termine that reduced mitigation 
would cause a 3˚ C to 5˚ C warm-
ing (although this is less certain 
with respect to these higher lev-
els of global warming).

This level of global warming 
has never been experienced in 
the history of mankind and the 
physical results would serious-
ly limit sustainable human de-
velopment, especially in the ag-

This has led to a search for 
creative solutions that guaran-
tee economic growth and social 

Introduction

Climate change is without 
doubt the main challenge affect-
ing all areas of human activity 
and its inter-connectivity, rang-
ing from global political deci-
sions to individual actions that 
can make the difference between 
the quality of life of one genera-
tion and another.

In order to deal with the con-
sequences of climate change and 
find solutions that could prevent 
a worsening of the situation, far-
reaching political decisions must 
be taken, changes must be made 
to individual and collective con-
sumer patterns, programs and 
strategies that promote techno-
logical inputs, innovation and 
institutional arrangements that 
make it easy to attend to this 
multi-causal and multi-dimen-
sional challenge.

The consequences of this phe-
nomenon, which are evidenced 
by climatic conditions such as 
droughts, floods and sudden 
changes in temperatures, have af-
fected and will continue to affect 
the lives of millions of persons 
around the world. The popula-
tions that are vulnerable to this 
phenomenon also seem to be 
those who are the most vulner-
able. This has put in jeopardy the 
achievement of the Millennium 
Development Goals and some 
specialists are convinced that cli-
mate change could seriously af-
fect the achievement and sustain-
ability of any successes gained 
from the globally-defined objec-
tives of the Millennium Summit.

Key words: climate change, food security, agricultural policies, outlook for climate change.

New development 
paradigms have begun 
to emerge and with 
them, the challenges 
facing our countries 
and governments 
to understand 
the situation and 
issue coherent and 
consistent policies 
and legislation in a 
novel and sustainable 
way that does not 
compromise future 
resources.
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Climate change and food 
security

This climatic phenomenon 
presents paradigmatic challenges 
in all productive sectors; howev-
er, it is urgent for the agricultural 
sector to achieve not only produc-
tive sustainability, but also food 
security, which is considered to 
exist when all people, all the time, 
have physical and economic ac-
cess to enough safe and nutritious 
food (FAO 2008). This approach 
is shared by IICA, who defines it 
as “… the existence of conditions 
that make it possible for human 
beings to access, in a socially ac-
ceptable way and in agreement 
with their cultural preferences, a 
physical and economic safe and 
nutritious diet to meet their di-
etary needs for a productive and 
healthy lifestyle.” Such condi-
tions are: food availability, access 
to food for all people, food utili-

tween 75% and 80% of the cost 
of the damage caused by climate 
variation (World Bank 2010).

Populations and authorities in 
Latin America and the Caribbean 
(LAC) are quite aware of the dev-
astation caused by flooding, hurri-
canes, land slippage and drought. 
Over the past ten years, natural 
disasters have accounted for more 
than 45,000 deaths, have left 40 
million persons homeless and 
have caused more than US$32,000 
million in damage (IDB, 2002).

For those countries, climate 
change represents an increase in 
vulnerability, erasing progress 
made with much effort and seri-
ously jeopardizing development 
forecasts. It would be even more 
difficult to achieve the Millennium 
Development Goals and guarantee 
a safe and sustainable future be-
yond 2015 (World Bank 2010).

ricultural sectors (agriculture, 
livestock, fishing, aquaculture, 
and forestry) which are some of 
the most seriously affected by 
this type of extreme phenom-
enon).

One example of the above 
was the damage and losses in 
agriculture and livestock caused 
by Hurricane Mitch in Central 
America, representing 21% of 
total losses in Costa Rica, 39% in 
El Salvador, 51% in Nicaragua 
and 68% in Guatemala. These 
countries, like all other develop-
ing countries in the tropical and 
sub-tropical regions, continue to 
be highly impacted as a result of 
their vulnerability. For these rea-
sons, the priority is adaption and 
change to new and productive 
paradigms. Nevertheless, these 
countries are generally less pre-
pared to confront these changes.

According to data provided 
by the International Database on 
Disasters (EM-DAT) of the Cen-
tre for Research into Epidemio-
logical Disasters (CRED), since 
the decade of the sixties, the 
number of natural disasters has 
continued to grow steadily, along 
with an increase in the average 
temperature (1˚ C) over the past 
50 years, as a result increases in 
the emission of greenhouse gases 
(GHG).

Figure 1 shows that the 
continents with the greatest in-
crease in number of persons af-
fected by natural disasters are 
Asia, followed way behind by 
Africa and America.

According to World Bank es-
timates, climate change threatens 
the entire world, but developing 
countries are more vulnerable, 
since they will have to bear be-
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Figure 1
Number of persons affected by natural disasters by region and decade (1990-2010).
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it will impact food supply and dis-
tribution” (quoted in IICA Nicara-
gua 2008).

According to Greenpeace esti-
mates, agriculture is responsible 
for 25% of the emissions of green-
house gases (GHGs), mainly as a 
result of the use of agrochemicals, 
pesticides, machinery, changes in 
soil, and the development of water 
resources (Greenpeace 2008). 

On the one hand, this implies 
that agriculture is responsible 
for contributing with the GHG 
emissions that accelerate climate 
change; but, on the other hand, 
this sector is the most affected 
by the phenomenon. This is why 
there is huge interest not only in 
adapting, but also in developing 
the potential of agriculture (un-
like other productive sectors) as 
a natural carbon sink, in order to 
reduce the effects of the emissions 
through modern practices, tech-
nologies and policies.

Another valuable aspect to 
analyze is the uncertainty caused 
by climate change in agricultural 
activities, as a consequence of the 
risks that long-term rainfall and 
temperature trends imply, as well 
as the greater impact of extreme 
climatic conditions. 

Today, more than ever, agri-
culture remains one of the most 
important sectors in the entire 
region, not only as a result of the 
high level employment it gener-
ates, but also due to its produc-
tive linkages. In fact, according 
to recent estimates, the agri-
cultural sector recovered more 
quickly from international finan-
cial crises than any other sector 
(IICA 2010), which contributes 
to improving general macroeco-
nomic conditions, taking into ac-

tant losses resulting from 
climate change, especially 
when considering the 
costs incurred by families 
and enterprises to reduce 
or face the effects of natu-
ral phenomena associ-
ated with climate change, 
which not only limits pro-
duction possibilities (infra-
structure and technology), 
but also consumption, due 
to the resulting rise in food 
prices.

Climate change and agriculture

According to Thomas Schelling, 
Nobel Prize winner in Economic 
Sciences (2005),  “Climate change 
is real, and its most devastating ef-
fects will occur in agriculture, and 

zation, and access stability (Cha-
varría and Salazar 2008).

This approach and its four 
conditions for food security 
depend necessarily on two as-
pects being affected by climate 
change: 

a.	 Physical food availabil-
ity, limited by the conse-
quences of climate change 
in crops, such as flooding, 
drought, hailstorms, fire, 
and, in the best-case sce-
nario, abrupt temperature 
changes impacting agricul-
tural productivity, which 
decreases food quality and 
safety. 

b.	 Economic capacity to ac-
quire food, due to impor-
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count the important increase in 
food prices that began in August 
2010. 

In recent years, political aware-
ness of climate change has in-
creased; however, public policies 
for adaptation to the new scenar-
io are still limited. Farmers can 
adapt to climate change locally, 
for instance, by changing crops 
or varieties, using more efficient 
irrigation systems, advancing or 
delaying sowing periods, or by 
simply varying the location of its 
activities. Therefore, national and 
international public investments 
aimed at improving the adapta-
tion capacity of agriculture repre-
sent an innovative and completely 
necessary perspective for the ag-
ricultural and rural sectors of the 
region.

Moreover, the genetic improve-
ment of traditional varieties and 
the development and diffusion of 
new varieties better adapted to the 
foreseen changes in the climate, 
the provision of infrastructure to 
manage water scarcity and ex-
cess (e.g. irrigation and drainage) 
and the development of insurance 
schemes for small-scale producers 
with coverage for climate risks and 
early warning systems, inter alia, 
represent potential areas of invest-
ment  that, besides improving the 
adaptation capacity of agriculture 
before climate change, contribute 
to strengthening its competitive-
ness. Therefore, it is necessary to 
increase significantly the num-
ber of projects and amount of re-
sources aimed at linking an envi-
ronmental and social approach 
to adapting to and reducing the 

It is necessary to 
increase significantly 
the number of projects 
and amount of resources 
aimed at linking 
an environmental 
and social approach 
to adapting to and 
reducing the impacts 
agriculture and climate 
change have on each 
other, with agricultural 
and rural investment 
for the sustainable and 
inclusive development 
of agriculture.
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Governments, 
enterprises and civl 
society require joint 
and consensual efforts, 
as well as technical 
assistance provided by 
institutions such 
as IICA.

To achieve this purpose, some 
policies should be adopted:

•	 Replacing the productive de-
velopment model based only 
on economic growth with one 
based on sustainable human 
development. To this effect, it 
will be necessary to: 

	 - Design public policies for 
institutional modernization 
in a global environment to fa-
cilitate the shift in productive 
paradigm, which will support 
institutional modernization 
and strengthening, and orga-
nize and integrate the produc-
tive systems, especially with 
respect to agriculture and the 
rural milieu.  

	 - Promote, through more pub-
lic and private investments, 
the implementation of an 
agenda for institutional inno-
vation, in order to strengthen 
national institutions.

•	 Carrying out actions that al-
low acceleration of the recov-
ery in the agricultural sector 
from the international impact 
of the food crisis and the in-
ternational economic crisis. 
This is particularly important 
in view of the questioning of 
the sustainability of the incen-
tive policies used to tackle the 
international economic crisis.   

•	 Promoting the appropriate 
use of methods and tech-
nologies for sustainable ag-
ricultural production and, by 
comparing existing experi-
ences (benchmarking), boost-
ing their use in the countries. 
For instance, the efficient use 
of water and fertilizers al-
lowed an increase in rice pro-
duction. At the present time, 

the implementation of the 
strategies and policies.

d.	 Designing a monitoring 
mechanism that allows for 
follow-up to the goals and 
commitments acquired by 
each sector and country. 

Agricultural policies and 
climate change

In order to cope with climate 
change, a new development par-
adigm with agricultural policies 
that take into account human 
development in the transition 
towards low carbon emission 
economies, and make the ef-
fects of this change adaptable, 
is required. In this context, the 
governments of the region will 

have to support the formulation 
of public policies for promoting 
long-term innovative national 
programs and strategies, as well 
as decentralized strategies for cli-
mate change mitigation and ad-
aptation.

Without a doubt, modern agri-
culture needs to be integrally sus-
tainable in the future. It is therefore 
essential to promote sustainable 
productive models that supply 
safe food and contribute to im-
proving the lives of farmers and 
local communities.

impacts agriculture and climate 
change have on each other, with 
agricultural and rural investment 
for the sustainable and inclusive 
development of agriculture.  

Outlook for climate change 

Climate change constitutes a 
challenge for the entire human-
ity, particularly at a time when 
increasingly stronger pressure is 
exerted upon the Conference of 
the Parties (COP) to reach glob-
al and binding agreements that 
supersede the Kyoto Protocol, 
determine differentiated limits 
for developed and developing 
countries and foster certified en-
vironmental services as an alter-
native for environmental com-
pensation. 

This forces us to think that cli-
mate change transcends national 
borders and that it is irreversible; 
nevertheless, its impact can be re-
duced if we succeed in decreasing 
the GHG emissions that threaten 
us with warming up the world 
more than 2°C, with dangerous 
consequences. Governments, en-
terprises and joint and consensual 
efforts by civil society, as well as 
technical assistance provided by 
institutions such as IICA, will be 
necessary to achieve such a reduc-
tion by:  

a.	 Establishing participation 
agreements with the stake-
holders involved, in which 
goals are set for each actor.

b.	 Defining innovative strat-
egies, systems and public 
policies that will contrib-
ute to the fulfillment of the 
goals. 

c.	 Promoting sustainable in-
stitutional mechanisms for 
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production to avoid limiting 
food availability and threat-
ening food security. 

•	 Improving conditions for for-
estry services to contribute to 
climate change mitigation.

•	 Developing “green” produc-
tion, industrialization and 
marketing systems, as well as 
the corresponding certifica-
tion,  to achieve better prices 
and responsible agricultural 
models (Corporate Social Re-
sponsibility, CSR).

this practice has been adopt-
ed worldwide.

•	 Using fertilizers rationally and 
sustainably. By using the pre-
cise levels of fertilizers at the 
right time, a great quantity of 
GEI emissions can be avoided.

•	 Protecting the soil. Most of 
the current problems in agri-
culture originate in the soil, 
with consequences not only 
for climate change, but also 
on food production. Very fre-
quently, intensive chemical 
agriculture produces a spiral 
of soil and water degrada-
tion and causes a reduction 
in crop yields, environmen-
tal destruction, poverty and 
hunger.

•	 Reducing the use of fossil fu-
els, not only in agricultural 
activities, but also world-
wide, through the utiliza-
tion of biofuels. This implies 
an increase in agricultural 

Agriculture and rural devel-
opment policies, as well as in-
stitutional frameworks, are in 
a constant process of change. 
In some countries of the re-
gion, it has been a deliberate 
and planned process, but in 
most of the others, it has been 
specific for of the aspects and 
conditioned by an international 
context that continuously puts 
pressure on governments to 
assume tangible international 
commitments in the Summits 
on Climate Change.

In any event, there are enough 
reasons to be concerned, and 
even more motives to cope with 
climate change through sustain-
able efforts aimed at reducing 
GEI emissions. This implies an 
analysis with a comprehensive 
view and a work agenda drawn 
up by decision makers. Here is 
where IICA plays a fundamental 
role in endorsing these concrete 
actions.

It is therefore 
essential to promote 
sustainable productive 
models that supply 
safe food and 
contribute to 
improving the lives of 
farmers and local 
communities.
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