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Impacts of Climate Change e
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in Africa and Latin America
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and Mina Margaret Ogbanga

Abstract Recent analyzes have determined that many countries have not made
progress towards meeting the goal of eradicating hunger. The difficulties imposed
by the COVID-19 pandemic added to the worsening of the climate crisis, which
led to an increase in the occurrence of extreme events and the reduction of food
production in many countries, have moved the world away from the path that leads
to the end of hunger and malnutrition in all its forms by 2030. In 2020, almost one
in three people in the world lacked access to adequate food, an increase of almost
320 million people between 2019 and 2020. If these data are analyzed by regions,
in this same period approximately 46 million more people suffered from hunger in
Africa and 14 million more in Latin America and the Caribbean (LAC). Therefore,
this chapter aims to assess the main impacts generated by historical (1950-2021) and
future (2050 and 2100) climate change trends on food production and its correlation
with the prevalence of undernourishment and moderate and severe food insecurity in
Africa and LAC between 2000 and 2022. The results of these analyzes will provide
essential information that can be used to promote the development of sustainable food
systems in the current context of the socio-sanitary and climate crisis, in accordance
with SDGs 2, 13 and 17 of the 2030 Agenda.

Introduction

Recent analyzes have determined that many countries have not made progress toward
meeting the goal of eradicating hunger worldwide (SDG 2) set by the Sustainable
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Development Goals (SDG) of the 2030 Agenda (Food and Agriculture Organization
of the United Nations 2021a). The difficulties imposed by the COVID-19 pandemic
added to the worsening climate crisis, led to an increase in the occurrence of extreme
events and the loss and/or reduction of food production in many countries, have
moved the world away from the path that leads to the end of hunger and malnutrition
in all its forms by 2030.

Although the global prevalence of moderate or severe food insecurity has been
growing slowly since 2014, the estimated increase in 2020 was equal to the sum of
the previous five years. In 2020, almost one in three people (2.37 billion) worldwide
lacked access to adequate food, increasing almost 320 million people between 2019
and 2020. If this data is analyzed by regions, in this same period, approximately
46 million more people suffered from hunger in Africa and 14 million more in
Latin America and the Caribbean (LAC). In total, 33% of Africans and 8% of Latin
Americans experienced some level of food insecurity in 2020 (Food and Agriculture
Organization of the United Nations 2021a).

According to the definition of the Food and Agriculture Organization of the United
Nations (FAO 2008) food security “exists when all people, at all times, have physical
and economic access to sufficient safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life.” From this definition, four
dimensions can be analyzed: availability, accessibility, biological utilization, and
stability of the other three dimensions over time (Food and Agriculture Organization
of the United Nations FAO 2008).

Availability refers to production, stock, and net trade mechanisms. Accessibility
is an economic concept since food availability does not guarantee secure access, but
is related to the income and expenditure of individuals and families, and food prices
determined by markets. Biological utilization should be understood as to how the
body uses the nutrients provided by food. Finally, stability can affect the other three
dimensions. If, for example, there is a period of strong economic instability with
market shocks and price increases (which would prevent access to food), extreme
weather events that wipe out crops (e.g., an extreme hailstorm), or factors related to
political instability (which would impact availability).

Climate variability and extremes are among the main drivers of the recent increase
in global hunger and a major contributor to severe food crises. Climate variability
and extremes negatively affect all dimensions of food security (Food and Agriculture
Organization of the United Nations 2021b). However, it is necessary to consider that
the effects of climate change are not equally distributed. It is likely that the greatest
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impacts will occur in populations already in a situation of vulnerability (Matondo
et al. 2020).

Therefore, this chapter aims to assess the main impacts generated by historical and
future trends of climate change on food production and the prevalence of moderate
and severe malnutrition and food insecurity in Africa and LAC between 2000 and
2022. The analysis will be performed based on the following categories: climate
change patterns; impact on crops (wheat, rice, and maize); and food insecurity. The
data required for the analysis are available in the open-access datasets of the World
Meteorological Organization (WMO) (Royal Netherlands Meteorological Institute
2022; World Bank Group 2022), FAO (Food and Agriculture Organization of the
United Nations 2022) and the project “Effects of Climate Change on Global Food
Production from SRES Emissions and Socioeconomic Scenarios” (Parrya et al. 2004;
Iglesias and Rosensweig 2009).

The results of these analyzes will provide essential information that can be used
to promote the development of sustainable food systems in the current context of the
socio-sanitary and climate crisis, in accordance with SDGs 2, 13, and 17 of the 2030
Agenda.

Climate Change Patterns and Tendencies in Africa
and Latin America, and the Caribbean

Reflecting on contemporary issues, it is clear that climate change is at the center of
international political debates and agreements, involving a diversity of actors, inter-
ests, and disputes. On the one hand, meteorological models point to an increase in
global average temperature over the twenty-first century and, consequently, an inten-
sification in the occurrence of extreme weather events such as droughts, heavy precip-
itation, and heat waves. On the other hand, the threat of changes in climate patterns
and the slowness of the necessary mitigation and adaptation actions put at risk urban
structures, energy matrices, food production, and the very dynamics of cities, partic-
ularly coastal cities, which are threatened by rising sea levels (Intergovernmental
Panel on Climate Change 2021).

The Intergovernmental Panel on Climate Change (IPCC) reports (Intergovern-
mental Panel on Climate Change IPCC 2018; Intergovernmental Panel on Climate
Change 2021) show that although Africa and LAC account respectively for only 3.8%
and 13% of global greenhouse gas (GHG) emissions, compared to 23% for China
and 19% for the United States, these regions are among the most vulnerable to the
impacts of climate change. These impacts include food insecurity, climate-related
increases in internal migration, temperature extremes, and low labor productivity,
mainly due to heat stress during the warmer seasons (United Nations Economic
Commission for Africa UNECA 2008; The Centre for International Governance
Innovation CIGI 2009; Economic Comission for Latin America and the Caribbean
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2010; Intergovernmental Panel on Climate Change IPCC 2018; Abeldafio Zuiiga
et al. 2021).

Latin America and the Caribbean

There has been a recent increase in extreme weather events in LAC and the number
of people affected by extreme temperatures, forest fires, droughts, storms, and floods
(Lopez Cruz et al. 2021). It is estimated that more than 40 million people were
affected by these events in the last decade, representing an increase of 12.5% since
the 1990s. These events generated an estimated cost of US$ 40 billion in damages
for the region (Barcena et al. 2018; Centre for Research on the Epidemiology of
Disasters—CRED 2018).

Take the Representative Concentration Pathway 4.5 (RCP4.5) scenario as an
example, presented by the IPCC in its Fifth Assessment Report (Intergovernmental
Panel on Climate Change 2014), which considers the stabilization of the level of
radiative forcing at 4.5 W/m2 until the year 2100. By using strategies to reduce
GHG emissions, an increase in average annual temperatures up to 2 °C above that in
recent decades (1990-2020) is expected by the end of the century in South America,
especially in the north-central part of the continent, while for Central America and
the Caribbean this increase would be up to 1.5 °C (Fig. 13.1). It should also be
noted that maximum temperatures would increase in the same proportions during
the period analyzed, which would result in a greater frequency of days with extreme
temperatures in a large part of the region.

Data taken between 1990 and 2020 (World Bank Group 2022) (Fig. 13.2),
show that the countries that suffered the most significant increases in average
annual temperatures during this period were Guatemala (1.9 °C), Guyana (1.9 °C),
Venezuela (1.8°), and Belize (1.7 °C). This pattern is repeated concerning mean
annual maximum and minimum temperatures, indicating conditions of lower thermal
comfort for populations and possible impacts on food production in the different
countries.

Countries such as Brazil, Mexico, and Argentina, which are among the largest
emitters of GHGs in the region, presented an average increase of 1.07 °C in their
average temperatures but suffered a significant increase in average annual minimum
temperatures. This increase indicates that the number of cold and cool nights in these
regions has been reduced over the last three decades.

Projections of changes in precipitation patterns present a high level of uncertainty
and strong heterogeneity among countries and regions, depending on the emissions
scenario considered. In this sense, the forecasts presented, based on multiple general
circulation models and the main emissions scenarios, also show that changes in
the rainfall regime will be differentiated in the region (Intergovernmental Panel on
Climate Change 2014).

According to the IPCC RCP4.5 scenario (Intergovernmental Panel on Climate
Change 2014), a reduction of up to 2 mm per day of precipitation will be observed
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Fig. 13.1 Mean RCP4.5 temperatures 2021-2100 minus 1990-2020 (January—December ARS
CMIP5 subset)—Latin America and the Caribbean (Source Elaborated by the authors with data
available from Royal Netherlands Meteorological Institute 2022)

until 2100 compared to the patterns observed between 1990-2020 in Mexico, part
of Central America, and the Caribbean (Fig. 13.3).

In South America, within the same period, an increasing trend of up to 1 mm daily
precipitation will be observed in the northwest of the continent, mainly affecting
Colombia, Ecuador, and parts of Peru, and in the southeast, parts of Brazil, Uruguay,
and Argentina. Conversely, adecreasing precipitation trend will be observed in almost
the entire north-central part of the continent. This trend will mainly affect Venezuela,
Guyana, Suriname, and the north-northeast of Brazil, areas that include a large part of
the Amazon rainforest and play a key role in global and regional climate regulation.

Concerning historical data, from 1990 to 2020 (Fig. 13.2), some of the changes
mentioned above can already be observed in LAC countries. In Central America
and northern South America, there was a significant decrease in precipitation during
the period analyzed, mainly in Suriname, Guyana, Venezuela, and Belize, which
suffered reductions of 32%, 15%, 12%, and 11%, respectively, in their annual totals
(Fig. 13.2). These significant changes in precipitation in the countries above impact
water availability, aquifer replenishment, the maintenance of vegetation cover, and
agricultural yields in the affected countries.

On the other hand, in several Caribbean islands, such as the Dominican Republic,
Haiti, Dominica, and Saint Vincent and the Grenadines, there was a significant
increase in annual rainfall totals during the same period, 12%, 7%, 6%, and 4%,
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Fig. 13.2 Average annual temperatures and total annual precipitation in Latin America and the
Caribbean—Values for 1990 and 2020 (Source Elaborated by the authors with data available from
‘World Bank Group 2022)

respectively. This increase may be linked to a greater frequency of extreme hydro-
meteorological phenomena in the Atlantic Ocean, such as tropical storms, tropical
depressions, and hurricanes (Lépez Cruz et al. 2021).

Africa

Africa is highly vulnerable to the impacts of climate change. Temperatures in all
countries of the continent are expected to rise faster than the global average rate.
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Fig. 13.3 Mean RCP4.5 precipitations 2021-2100 minus 1990-2020 (January—December ARS
CMIPS subset). Latin America and the Caribbean (Source Elaborated by the authors with data
available from Royal Netherlands Meteorological Institute [2022])

According to data from the Climate Change Knowledge Portal (World Bank Group
2022) (Fig. 13.4), an increasing warming trend has been observed since the beginning
of the twentieth century, mainly in African regions where warm climates predomi-
nate. For the other areas, the increase in temperatures was not constant until the end
of the 1970s (Abeldafio Zufiiga et al. 2022).

Looking at the data by country for the period 1990 to 2020, it is possible to
observe a large variation in warming rates across the continent, with values above
1.5 °C in Tunisia, Namibia, Botswana, Lesotho, Zimbabwe, and South Africa and
below 0.5 °C in Seychelles, Comoros, and Madagascar. But, in general, warming
rates in most countries exceed 1 °C for this data period.

Concerning rainfall, a decreasing trend in annual totals is observed for 33 African
countries from 1990 to 2020 (Fig. 13.4), generated mainly by the increase in intense
and prolonged droughts in some regions of the continent. Libya, Zimbabwe, Mozam-
bique, Zambia, and Namibia stand out as the countries with the largest reductions in
their annual rainfall totals (63%, 53%, 36%, 35%, and 34%, respectively). For the
other countries, the average reduction in rainfall is about 12%.

Yet, there has also been increased precipitation in recent decades due to the
summer monsoons intensifying in West Africa. The increase in short rains in East
Africa is due to the warming pattern of the Indian Ocean, and the increase in extreme
precipitation caused by cyclones on land on the east coast of the continent (World
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Fig. 13.4 Average annual temperatures and total annual precipitation in Africa—Values for 1990
and 2020 (Source Elaborated by the authors with data available from World Bank Group 2022)

Bank Group 2022). Among the countries that showed a significant increase in rain-
fall during the period analyzed were Cape Verde, on the Atlantic coast, and Djibouti,
Somalia, and Ethiopia, in the Horn of Africa, with 58%, 34%, 22%, and 20%, respec-
tively. The average increase in annual precipitation totals for the other countries
analyzed is approximately 6% between 1990 and 2020.

Regarding future climate trends, according to the RCP4.5 scenario (Fig. 13.5),
general warming of the African continent is expected by 2100, reaching values of up
to 2 °C, especially in the arid and semi-arid zones of northern and southern Africa.
The most affected countries will be Mauritania, Mali, Algeria, Niger, Chad, Libya,
Egypt, Eritrea, Sudan, Zambia, Angola, Zimbabwe, Botswana, South Africa, and
Namibia.

Future rainfall projections present a higher degree of uncertainty, as they also
depend on factors related to natural climate variability. Rainfall variability is expected
to increase in most African regions. There is a high probability of an increased
frequency of high-intensity rainfall events, especially along the Atlantic coasts of
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Fig. 13.5 Mean RCP4.5 temperatures 2021-2100 minus 1990-2020 (January—December ARS
CMIP5 subset)—Africa (Source Elaborated by the authors with data available from Royal
Netherlands Meteorological Institute 2022)

central and western African countries and in parts of East Africa (Matondo et al.
2020; Abeldaiio Zuiiiga et al. 2022). Climate change could result in significant losses
of endemic plant species, more than 50% of some bird and mammal species, and
declines in the productivity of Africa’s lakes by 20-30% by 2100 (Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) 2018).
According to the RCP4.5 scenario (Fig. 13.6), almost all countries in tropical
climate zones will be impacted by increased precipitation by 2100 (compared to
1990-2020). An increase of up to 0.5 mm per day is expected in Nigeria, Cameroon,
Equatorial Guinea, and Gabon. On the other hand, for the dry climate zones, rainfall
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is expected to decrease further, with highlights for Madagascar, Mozambique, and
Malawi, which will decrease between 0.2 mm to 0.5 mm of rainfall per day by 2100

(Royal Netherlands Meteorological Institute 2022; Abeldafio Zuiiiga et al. 2022).

Fig. 13.6 Mean RCP4.5 precipitations 2021-2100 minus 1990-2020 (January—December AR5
CMIPS5 subset). Africa (Source Elaborated by the authors with data available from Royal Netherlands

Meteorological Institute 2022)
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Climate Change Trends on Food Production in Africa
and Latin America and the Caribbean

There is currently the talk of a circle of effects between agroindustrialization
processes, climate change, and food security. Agroindustrialization processes have
led to land degradation, water pollution, and GHG emissions (Secretaria de Medio
Ambiente y Recursos Naturales 2019). These processes, in turn, have led to a decrease
in crop yields in some areas, starting with what are called slow onset events asso-
ciated with climate change (Abeldafio Zuiiiga et al. 2021). Finally, this decrease in
crop yields has impacted food security in several countries of the world.

On the other hand, extreme events related to climate change have also affected
food security due to low crop yields, such as floods, hailstorms, frosts, and droughts
(Food and Agriculture Organization of the United Nations 2018).

Previous studies suggest that, in the LAC region, slow-onset climate processes
are closely related to poverty and food insecurity. This can be explained by the
high economic dependence of this region on activities conditioned by environmental
factors, such as agriculture, livestock, and fisheries (Economic Commission for Latin
America and the Caribbean 2015; Gardi et al. 2015; Vargas et al. 2018; Castro-
Llanos et al. 2019; Fernandez et al. 2019; Jaramillo-Mejia and Chernichovsky 2019;
Mahlknecht et al. 2020). In addition, population growth in most of the region’s
countries increases the demand for food production, water resources, and agricultural
land (Abeldafio Zuniga et al. 2021). In Africa, the situation is even more serious
since changes in rainfall patterns, temperature increases, and desertification processes
cause food insecurity in this region and provoke the spatial displacement of the
population as a survival strategy (Africa Renewal 2021; Abeldafio Zuiiiga et al.
2022).

To better understand the relationship between climate change and food production
in both regions, this section assesses the potential impacts of climate change on
staple crop production (wheat, rice, and maize) in LAC and Africa based on data
generated by the project “Effects of Climate Change on Global Food Production
from SRES Emissions and Socioeconomic Scenarios” (Parrya et al. 2004; Iglesias
and Rosensweig 2009), while focusing on quantitative estimates of yield changes
based on multiple climate scenarios.

The baseline for comparing the potential impacts of climate change on wheat, rice,
and maize crops is the average 2000-2006 production (in tons) for different coun-
tries in Africa and LAC. The IPCC A1F1 and Bla scenarios (Intergovernmental
Panel on Climate Change 2000) were taken as references because they represent
divergent “possible futures,” covering a significant part of the underlying uncertain-
ties in the main driving forces, encompassing a wide range of key characteristics as
demographic change, economic development, and technological change.

The Al storyline and scenario family describe a future world of very rapid
economic growth, a world population that peaks in the mid-twenty-first century
and then declines, and the rapid introduction of new and more efficient technologies.
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Special attention is given to subgroup A1FI, which describes future technological
change based on an intensive use of fossil fuels.

On the other hand, the B1 scenario family describes a converging world with the
same global population peaking in the mid-twenty-first century and then declining—
as in the A1 scenario family—but with rapid changes in economic structures towards
a service and information economy, with the introduction of clean and resource-
efficient technologies. The emphasis is on global solutions for economic, social, and
environmental sustainability.

Latin America and the Caribbean

Based on the A1FI scenario for the year 2050, which considers development on a
global scale, with rapid economic and technological growth—based mainly on the
use of fossil fuels—and a population that will reach its peak in that period, the impacts
on wheat, corn and rice production in LAC would be considerable.

Twenty-two countries in the region would suffer losses of more than 1.5% in their
corn production and 1.2% in their rice crops compared to the average from 2000
to 2006 (Fig. 13.7). Wheat production would be less affected under this scenario in
most countries, with losses of approximately 0.4%. The cases of Ecuador, Panama,
Suriname, and Mexico stand out, with losses of more than 7% in all crops considered
under the A1FI scenario for 2050.

On the other hand, considering the important changes in weather patterns gener-
ated by the type of development expected in the A1FI scenario for South America—
higher temperatures and increased precipitation totals—countries such as Argentina,
Bolivia and Uruguay would see an increase in wheat and rice production of more
than 10% by mid-century.

It is interesting to note that, in the case of LAC, even under scenario B1a, which
also speaks of global development, but with a greater emphasis on solutions based on
economic, social, and environmental sustainability, crop yields would not increase
significantly by 2050. Most of the region’s countries would continue to decrease
their corn, wheat, and rice production. Argentina, Bolivia, and Uruguay would again
record an increase in wheat and rice yields compared to the 2000-2006 average,
but this increase would be smaller than expected for the A1FI scenario. Mexico is
the only country that would register a significant improvement in the production
of the three grains under a scenario of lower GHG emissions derived from a more
sustainable economic and technological development.
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Fig. 13.7 The yield of corn, wheat, and rice crops in Latin America and the Caribbean under the
A1FI and Bla scenarios for 2050 compared to the 2000-2006 average (Source Elaborated by the
authors based on Parrya et al. 2004 and Iglesias and Rosensweig 2009)
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Africa

According to the IPCC (Intergovernmental Panel on Climate Change 2014), Africa
will experience a temperature increase that will be one and a half times higher than
the average experienced worldwide. Evidence suggests that a persistent 1 °C rise on
the continent would cause the loss of 65% of the current maize-growing capacity in
producing countries and an estimated 20% drop in global food production (Research
Program on Climate Change Agriculture and Food Security CCAFS (2011); Inter-
governmental Panel on Climate Change 2014),). In addition, it is estimated that
the price of wheat will increase by 120%, maize by 177%, and processed rice by
107% by 2030 (Research Program on Climate Change Agriculture and Food Security
CCAFS 2011). This increase would put the most basic foods beyond the reach of
many Africans and undermine their fundamental right to food.

Considering the expected future climatic conditions for the A1FI scenario, all
regions of Africa would suffer significant grain crop losses by 2050, with averages
of 2.5% for wheat, 3.5% for rice, and 10% for maize (Fig. 13.8). The countries with
the most significant impact on food production would be Djibouti, Nigeria, Lesotho,
Libya, Kenya, Zambia, and Zimbabwe, with reductions of over 4%, 5%, and 11%,
respectively, for wheat, rice, and maize.

On the other hand, contrary to the pattern observed for LAC countries, which,
even under a scenario of lower GHG emissions, would continue to register a signif-
icant reduction in crop yields, food production in Africa would benefit from more
sustainable economic and environmental development.

Expected grain yields in 2050 under the B1a scenario would not reach the same
levels as the average recorded between 2000 and 2006, still, the reduction would be
less significant in most countries on the continent compared to the values predicted
for the A1FI scenario. The average reduction in wheat, rice, and maize crops would
be 1%, 2%, and 7%, respectively, across most of the continent, with countries such
as Algeria, Congo, Egypt, and Gabon even registering a slight increase of 0.7% in
wheat production by 2050.

Measuring the Impacts of Climate Change on Food Security
in Africa and Latin America

The availability of data is fundamental for analyzing the impacts of climate change
on food security. One of the most relevant data sources worldwide on food security
issues is FAOSTAT (Food and Agriculture Organization of the United Nations 2022).
The FAOSTAT site offers 30 indicators surveyed by FAO to analyze the food security
situation at the country level. Of these 30 indicators, six correspond to the availability
dimension, seven to the accessibility dimension, five to the stability dimension, ten
to the biological utilization dimension, and two additional indicators of food energy
requirements. From this list of indicators, this chapter analyzed the prevalence of
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Fig. 13.8 The yield of corn, wheat, and rice crops in Africa under the A1FI and B1la scenarios for
2050 compared to the 2000-2006 average (Source Elaborated by the authors based on Parrya et al.
2004 and Iglesias and Rosensweig 2009)
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Fig. 13.9 Prevalence of moderate or severe food insecurity in the total population (percent) (3-
year average) 2018-2020, in Latin American countries (Source Elaborated by the authors with data
available from FAOSTAT 2022)

moderate to severe food insecurity, which is part of the food access indicators, and
the prevalence of people with undernourishment, which is part of the biological
utilization indicators.

The prevalence of moderate and severe food insecurity has been surveyed since
2014, and data is currently available for only 11 Latin American countries and 38
African countries. In Latin America, the most alarming prevalence of food insecurity
is observed in Honduras, El Salvador, Peru, and Guatemala, where almost half of the
people have difficulties accessing food (Fig. 13.9). In Africa, there are 27 countries
where at least half of the population has difficulty accessing food (Fig. 13.10).

The prevalence of undernourished people has been reported since 2000, although
there are currently no data available for 14 African countries and 9 Latin American
countries. In seven Latin American and Caribbean countries, the prevalence of under-
nourished people exceeds 10% (Fig. 13.11). In 30 African countries, the prevalence
of undernourished people exceeds 10% (Fig. 13.12).

In absolute numbers, 203.4 million people in Africa are undernourished (with 14
countries without data), and 43.6 million in LAC (with 9 countries without data).
This means that it is very likely that this figure is underestimated due to the countries’
populations that do not have data on this variable (Figs. 13.13 and 13.14).

These data can provide a basis for an approximate analysis of the reality of the
countries; however, these data sources cannot yet have a comparative scope in which
the situation of all countries can be analyzed. The FAO accepts that although the indi-
cators are calculated consistently for all countries, there could be limited geographical
comparability between countries due to differing methodologies and source data for
the basic variables (FAOSTAT 2022).
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Fig. 13.11 Prevalence of undernourishment (percent) (3-year average) 2018-2020, in Lati-
namerican countries (Source Elaborated by the authors with data available from FAOSTAT
2022)

On the other hand, the Global Partnership for Sustainable Development Data
initiative has suggested traditional data sources such as household surveys, agri-
cultural censuses, local administrative data compiled by local ministries, and vital
statistics. Then again, the same initiative has also pointed out some alternative data
sources to analyze some dimensions of food security. These alternative data sources
include satellite images for earth observation, data from road infrastructure and irri-
gation water networks, data generated through citizen science initiatives, sensors
from official networks (climate), and data from the domestic and international trade
balance (imports and exports) (Global Partnership for Sustainable Development Data
2021).

Based on the data analyzed, where 247 million people in different countries of the
Global South are in a situation of undernourishment, a very complex scenario can be
envisioned for the achievement of SDG 2 “Zero hunger” in these countries. In this
regard, itis necessary to recall that, under the concept of climate justice (Oxfam Inter-
national; The Mary Robinson Foundation—Climate Justice 2011; United Nations
Sustainable Development 2019), climate change raises important questions about
global justice. Climate justice refers to the fact that less developed countries generate
less GHG emissions than more developed countries; however, the least developed
countries suffer the most profound impacts of climate change.
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Fig. 13.13 Number of undernourished people (millions) (3-year average) 2018-2020, in Latin
American countries (Source Elaborated by the authors with data available from FAOSTAT 2022)
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Fig. 13.14 Number of undernourished people (millions) (3-year average) 2018-2020, in African
countries (Source Elaborated by the authors with data available from FAOSTAT 2022)
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Conclusions

Since the early 1990s, the number of disasters related to extreme weather events has
doubled. Harvests have decreased, and, as a result, food prices have increased. The
climate crisis directly affects the food security of countries. Thus, with global food
systems like the ones we have today, the impacts tend to be costlier for everyone,
especially for the poorest regions, such as Africa and LAC.

Unfortunately, this trend will not disappear in the next few decades. Climate
projections for LAC indicate a temperature increase of up to 2 °C by 2100, which
will add to the 0.4 °C increase that has already been registered in several LAC
countries in the last three decades. Concerning precipitation patterns, an uneven
trend is observed in LAC. Central America and a large part of South America suffer
a substantial reduction in annual rainfall and a more significant number of drought
events, affecting water availability, yield agriculture, and plant covers in these areas.
In contrast, parts of the Pacific and Atlantic coasts of South America will be affected
by increased annual rainfall and a higher frequency of flood events.

Considering these trends, and based on the A1FI scenario for 2050, most LAC
countries would lose more than 1.5% in their corn production and 1.2% in their
rice crops compared to the average from the beginning of the twenty-first century.
Countries such as Argentina, Bolivia and Uruguay would increase wheat and rice
production by more than 10% by 2050. Interestingly, even under the climatic condi-
tions expected for scenario Bla, most of the region’s countries would continue to
decrease their corn, wheat, and rice production. Mexico would be the only country
that would register a significant improvement in the production of the three grains
under a scenario of lower GHG emissions derived from a more sustainable economic
and technological development.

Concerning the African continent, general warming is expected by 2100, which
will reach values of up to 2 °C, especially in the arid and semi-arid zones of North
and South Africa. Almost all countries in tropical climate zones will be impacted
by increased rainfall by 2100 (compared to the 1990-2020 period). On the other
hand, rainfall is expected to decrease even more in dry climate zones, especially in
countries like Madagascar, Mozambique, and Malawi, which will decrease between
0.2 mm and 0.5 mm rainfall per day by 2100.

Under the conditions foreseen for the A1FI scenario, all regions of the African
continent would suffer significant grain crop losses by 2050, with averages of 2.5%
for wheat, 3.5% forrice, and 10% for maize. In counterpart, food production in Africa
would benefit from a more sustainable economic and environmental development in
the coming decades. The expected food production yields in 2050 under scenario
Bla would not reach the same levels as the values recorded at the beginning of
the twenty-first century. However, the reduction would be less significant in most
countries of the continent.

The findings reported in this chapter are relevant for 87 countries of the Global
South, with an approximate population of 2,191 million people living in LAC and
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Africa. Ithas been identified that at least 247 million people are in a situation of under-
nourishment. Likely, this indicator is strongly underestimated because nine countries
in Latin America and 14 countries in Africa do not have data on the prevalence of
undernourishment. Beyond the potential underestimation of this data, it continues to
show that climate change and the impact on crops represent a significant obstacle to
achieving SDG 2 “Zero Hunger” in these 87 countries.

The data analyzed corresponds to the 2018-2020 period and does not consider the
impact of the COVID-19 pandemic on food security. Hence, considering the impact
of the COVID-19 pandemic, this figure is expected to have increased. Although the
pandemic has aggravated the situation, hunger has risen since 2014. It is necessary
to correct the profound vulnerabilities of agri-food systems in the face of climate
change. Agricultural practices need to be sustainable and inclusive to deliver food
where and when it is right where people need it.

Future Prospects

Based on the results observed in this study, two possible pathways are recommended
to transform food systems to address the main determinants of food insecurity and
malnutrition in the regions analyzed.

(a) Integration of humanitarian policies in areas with the highest rates of undernour-
ishment as the basis for the fight against poverty and structural inequalities.

(b) Application of strategies to increase resilience to climate change in the different
food systems and to strengthen the resilience of the most vulnerable population
in the face of economic adversity.
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