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THE THIRD OF THREE BOOKS IN IFPRI’S CLIMATE CHANGE IN AFRICA SERIES, Southern African Agriculture and Climate Change: A Comprehensive Analysis examines the food security threats facing eight of the countries that make up southern Africa —   Botswana, Lesotho, Malawi, Mozambique, South Africa, Swaziland, Zambia, and Zimbabwe — and explores how climate change will increase the efforts needed to achieve sustainable food security throughout the region. Southern Africa’s population is expected to grow at least through mid-century. The region will also see income growth. Both will put increased pressure on the natural resources needed to produce food, and climate change makes the challenges greater. Southern Africa is already experiencing rising temperatures, shifting precipitation patterns, and increasing extreme events. Without attention to adaptation, the poor will suffer. 
Through the use of hundreds of scenario maps, models, figures, and detailed analysis, the editors and contributors of Southern African Agriculture and Climate Change present plausible future scenarios that combine economic and biophysical characteristics to explore the possible consequences for agriculture, food security, and resources management to 2050. They also offer recommendations to national governments and regional economic agencies already dealing with the vulnerabilities of climate change and deviations in environment.

Decisionmakers and researchers will find Southern African Agriculture and Climate Change a vital tool for shaping policy and studying the various and likely consequences of climate change.
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Agriculture is the main 

source of employment 

and income for southern Africa’s 

rural population. This crucial 

economic activity is endangered 

by climate change. This study, 

Southern African Agriculture and 

Climate Change: A Comprehensive 

Analysis, focuses on ways to foster 

agricultural development and 

food security in southern Africa 



PRESENT AND FUTURE 
CONDITIONS IN SOUTHERN 
AFRICA
Agriculture accounts for a relatively low percentage of 
the region’s gross domestic product (GDP): about 14 per-
cent, on average. National percentages vary widely, with 
agricultural GDP making up 34 percent of Malawi’s GDP 
and 2 percent of Botswana’s. For those who do farm, 
the region presents farmers with diverse opportunities: 
lands suitable for growing crops can be found in South 
Africa, Zambia, and Zimbabwe, for example, while the 
climate in Botswana and Namibia makes those countries 
more congenial to raising livestock.

One obstacle to southern African food security is the 
state of the transportation infrastructure. The region’s 
transportation system is generally good in urban areas, 
but most of the rural districts are poorly accessible. 
This reduces rural dwellers’ access to markets (and 

competitive prices) and makes it difficult to transfer food 
to areas suffering from scarcity. Furthermore, continuing 
population growth in developing countries will worsen 
food insecurity across the region. In 2008, southern 
Africa had an estimated population of 135 million 
people; a moderate estimate has overall regional popu-
lation increasing roughly 70 percent between 2010 and 
2050 to about 241 million.

Another important demographic trend is urban-
ization. Since southern African nations have become 
independent states, people in the region have migrated 
to urban areas for economic opportunities. A decrease 
in rural population could result in reduced agricultural 
production in rural areas, affecting food security at both 
the national and household levels.

Projections for southern African countries show that 
the temperature will increase 1 to 2°C, perhaps rising by 
as much as 3.5°C by 2050 in some areas. Predictions of 
precipitation change vary widely. One model predicts 
the region will generally become drier, while others offer 

to reduce the effects of climate change. The authors develop several 

weather-based scenarios for how climate change might affect countries in 

the region between now and 2050. National contributors from Botswana, 

Lesotho, Malawi, Mozambique, South Africa, Swaziland, Zambia, and 

Zimbabwe review the scenario results for their countries and propose a 

variety of policies to counter the effects of climate change on agriculture 

and food security. These policies include developing crops and livestock 

suitable for hotter and drier environments and providing farmers with 

irrigation, weather, and climate information.
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FIGURE 1  Change in mean annual precipitation in southern Africa, 2000–2050, A1B scenario (millimeters)

Source: Authors’ calculations based on Jones, Thornton, and Heinke (2009).

Notes: A1B = greenhouse gas emissions scenario that assumes fast economic growth, a population that peaks midcentury, and the 
development of new and efficient technologies, along with a balanced use of energy sources; CSIRO = climate model developed 
at the Australia Commonwealth Scientific and Industrial Research Organisation; MIROC = Model for Interdisciplinary Research on 
Climate, developed at the University of Tokyo Center for Climate System Research.
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differing scenarios that predict parts of southern Africa 
becoming drier or wetter or staying the same—with the 
precise distribution of these conditions depending on 
the climate model used.

Projections based on a combination of possible GDP 
and population values show per capita GDP increasing 
in southern Africa by 2050. Using a combination of per 
capita GDP, population, exogenous productivity and 
climate change scenarios, crop production projections 
are made. The region’s major crops—maize, millet, and 
sorghum—are projected to see both increased produc-
tion and yields. These increases are the result of both an 
expansion of production areas and improved productiv-
ity, in spite of the negative effects of climate change.

Increased production will not necessarily translate 
into food security. For some countries, increased maize 
production will not meet local demand, resulting in an 
increase in net maize imports. Moreover, the world price 
of maize is likely to rise by around 70 percent between 
2010 and 2050, which would have serious affordability 

implications for the majority of the population liv-
ing below the poverty line. Also, higher temperatures, 
together with a rapidly growing population, will put 
pressure on the region’s water resources, possibly 
increasing the rate of rural-urban migration.

POLICY RECOMMENDATIONS 
FOR SOUTHERN AFRICA
Specific policy initiatives for adapting southern African 
agriculture to climate change include the following:

 X Develop and promote drought-tolerant and heat-
tolerant crop varieties and hardy livestock.

 X Promote intersectoral linkages and develop closer 
collaborations between research and extension 
institutions for easier and more rapid transmission 
of weather, climate, and agricultural information 
to farmers.
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 X Incorporate climate change adaptation into long-
term planning and developmental programs; this 
process includes making budgetary allocations for 
climate change adaptation strategies.

 X Provide irrigation for smallholder farmers, particularly 
those in economically vulnerable communities.

 X Build capacity in skills and tools for technical assess-
ments, planning, and policy development in the 
context of climate change.

 X Raise awareness about climate change issues to build 
support for action on the part of governments, NGOs, 
the private sector, and the public.

Some southern African nations are already adopt-
ing these approaches to counter the impacts of climate 
change on agriculture. For instance, Botswana, a coun-
try presently ill-suited for crop production, has intro-
duced National Vision 2016, which calls for irrigation, 

drought-resistant crops, and selective breeding of 
drought-tolerant livestock. Lesotho is taking impor-
tant steps toward increasing climate change aware-
ness through outreach programs, creating institutional 
frameworks for action, and adapting drought-resistant 
crop varieties.

CONCLUSION
Evidence at hand shows that climate change poses a sig-
nificant threat to agriculture in southern Africa. A range 
of positive responses are needed, from developing more 
resilient crop varieties to disseminating information on 
climate change to incorporating investment require-
ments for climate change adaptation into national 
development plans. Those concerned with growth and 
food security in southern Africa should identify and pur-
sue responses best adapted to each region and country.

Sepo Hachigonta is programme manager, Climate Change, of the Food, Agriculture, and Natural Resources Policy Analysis Network (FANRPAN), 
Pretoria, South Africa. Gerald C. Nelson was a senior research fellow in the Environment and Production Technology Division of the International 
Food Policy Research Institute (IFPRI), Washington, DC, at the time he contributed to this work. He is currently professor emeritus in the Department 
of Agricultural and Consumer Economics of the University of Illinois, Urbana-Champaign, US. Timothy S. Thomas is a research fellow in the 
Environment and Production Technology Division of IFPRI. Lindiwe Majele Sibanda is chief executive officer of FANRPAN.

Disclaimer: The boundaries, names, and designations used in the maps herein do not imply official endorsement or acceptance by the 
International Food Policy Research Institute (IFPRI) or its partners and contributors.

Reference: Jones, P. G., P. K. Thornton, and J. Heinke. 2009. Generating Characteristic Daily Weather Data Using Downscaled Climate Model Data 
from the IPCC’s Fourth Assessment. Project report. Nairobi: International Livestock Research Institute. 

mailto:ifpri-copyright%40cgiar.org?subject=Copyright%20permission%20request
mailto:ifpri%40cgiar.org?subject=
http://www.ifpri.org
mailto:ifpri-copyright%40cgiar.org?subject=

