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Abstract

This study had two main objectives. One objective was to measure the aggregate impact
of climate change on income from all agricultural production systems (crop, livestock
and mixed) in Africa and to predict future impacts under various climate scenarios. In
addition to measuring economic impacts, the study analysed determinants of farmers’
choices between alternative adaptation measures available to African farmers. The study
is based on a cross-section survey of over 8000 farming households from 11 countries in

east, west, north and southern Africa.

To achieve the first objective, the cross-section (Ricardian) approach was used to
measure the impact of climate change attributes (rainfall and temperature levels) on
income from all agricultural production systems (crop, livestock and mixed) in Africa,

controlling for other production factors. Based on empirical estimates from the Ricardian
model, the study predicts future impacts under various climate scenarios. In addition to
estimating impacts on mixed crdpestock farms, the study also measures and compares

impacts on specialised crop and livestock farms. Responses of different production
systems are analysed under irrigation and dryland conditions. The response of net

revenue from crop and livestock agriculture across various farm types and systems in
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Africa, to changes in climate variables (i.e. mean rainfall and temperature) is analysed.
The analysis controlled for effects of key socio-economic, technology, soil and
hydrological factors influencing agricultural production. In addition to measuring impacts
on aggregate revenue, the study examined variations in the response of three distinct
production systems characterising African agriculture: specialised crop; specialised
livestock and mixed crop and livestock systems. Differential impacts of climate change

on the studied systems were measured under irrigation and dryland conditions.

Results show that net farm revenues are in general negatively affected by warmer and
dryer climates. The mixed crop and livestock system predominant in Africa is the most
tolerant, whereas specialised crop production is the most vulnerable to warming and
lower rainfall. These results have important policy implications, especially in terms of the
suitability of the increasing tendency toward mono-cropping strategies for agricultural
development in Africa and other parts of the developing world, in the light of expected
climate changes. Mixed crop and livestock farming and irrigation offered better
adaptation options for farmers against further warming and drying predicted under

various future climate scenarios.

For the second objective, the study employed a multinomial choice model to analyse
determinants of farm-level climate adaptation measures in Africa. Results indicate that
specialised crop cultivation (mono-cropping) is the most vulnerable agricultural practice
in Africa in the face of climate change. Warming, especially in summer, poses the highest
climate risk which tends to indicate switching away from mono-cropping towards the use
of irrigation, multiple cropping and integration of livestock activities. Increased
precipitation reduces the need for irrigation and will be beneficial to most African
farming systems, especially in drier areas. Better access to markets, agricultural extension
and credit services, technology and farm assets (such as labour, land and capital) are
critical enabling factors to enhance the capacity of African farmers to adapt to climate
change. Government policies and investment strategies that support the provision of and
access to education, markets, credit, and information on climate and adaptation measures,

including suitable technological and institutional mechanisms that facilitate climate

Vi
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adaptation, are therefore required for coping with climate change, particularly among
poor resource farmers in the dry areas of Africa.

Key words: climate change, impacts, adaptation, agriculture, Africa, Ricardian
approach, multinomial choice models
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