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Summary 
 
Climate change poses a real risk to the future of farming and food 
security in southern Africa. Crop yields in the region, especially 
for staples (e.g. maize), are already low: about 35% less than 
the global average. In the past 10 years, several climate change 
research studies (Gbetibouo and Hassan, 2005; Fischer et al., 
2005; Abraha and Savage, 2006; Liu et al., 2008; Thornton et 
al., 2011) have been commissioned to assess the impacts of 
climate change on food security, agriculture and natural 
resources development. These studies are invaluable in building 
the knowledge base for designing and implementing current and 
future adaptation strategies, especially in areas with highly 
vulnerable populations, such as southern Africa. 
 
Adaptation to climate change is most critical for Africa where rural livelihoods are subject to 
multiple shocks and stresses that can increase vulnerability. A key strategy for managing risk and vulnerability 
associated with climate change is developing and implementing evidence-based policies and programmes that 
respond to local realities and priorities.  
 
This policy brief presents findings from a review of recent studies on the impacts of climate change on crops in 
southern Africa (as presented in Zinyengere et al., 2012). These findings are then used to give recommendations 
on adaptation science and adaptation policies.  

Adaptation initiatives must be informed by local realities 

 

 Evidence on climate change impacts, generated by empirical studies conducted by research institutes, 
needs to be linked to policy processes and development practices. 

 In order to generate this evidence, robust  multidisciplinary approaches are required to quantify and 
evaluate the impacts of climate change and adaptation options at relevant scales. 

 There is a need for credible up-to-date data on climate, agriculture and socio-economics that can be used 
in identifying alternative and sustainable climate resilient community-based development processes. 

 Increased support for comprehensive climate research will help reduce uncertainty and increase 
confidence, thereby encouraging action towards climate change adaptation.  
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Evidence-based decision making: coupling 
science and policy 
 
Considering the complex and highly diversified 
smallholder and pastoral production systems of 
southern Africa, evidence-based climate change 
adaptation is of utmost importance. 
 
There are three major issues that constrain translation 
of science into effective and timeous policy decisions:  
 
 Incomplete and inconsistent information on 

how climate change impacts will unfold. Lack of 
this information has severe implications on how 
climate change adaptation decisions are made 
at national and community levels.  

 Climate change impacts cut across several 
sectors, including agriculture, health and trade.  
However, traditional research on climate change 
tends to be conducted in isolation or in silos 
without considering the links across sectors. In 
addition there is lack of coordination in research 
evidence dissemination among the different 
sectors. 

 Gaps on the social and economic aspects of 
climate change impacts are glaring. 

 
It is thus necessary to derive and triangulate a 
comprehensive picture of the  knowledge emerging 
from climate change research as the basis for evidence
-based climate change adaptation policy decision 

making.  Providing a collective insight into various bio-
physical, social and economic climate studies in the 
region, and addressing the shortcomings, will increase 
confidence in scientific and modeling results. Robust 
data and rigorous evidence will therefore contribute 
towards improved policy and community-based 
adaptation decisions. 
 
To bridge the gap between science and policy, 
Zinyengere et al (2012) reviewed 19 climate change 
impact studies, all undertaken between 2001 and 
2011, focusing on crop production in the southern 
African regions. The review considers three major 
approaches (those assessing bio-physical, social and 
economic processes) and in this policy brief, the key 
messages from these approaches are distilled to form 
the basis for informed, evidence-based decision 
making. 
 
 

The Science 
 

Climate change impact studies use various methods to 
project how climate change may affect crop yields. 
Impacts are typically projected for various crops at 
specific future time frames, either for the whole 
region, for a country or for specific locations within a 
country. Studies show a wide range of possible 
impacts of climate change on crops in the region, 
ranging from negative to positive. However, on 
average most projections indicate negative impacts on 
crop production in southern Africa.  

Farmers need to capitalize on functional irrigation schemes such as this one by optimizing linkages to markets 

and predicting local supply and demand 

Mkoba Irrigation Scheme (Picture taken by: Andre van Rooyen) 
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In southern Africa, yield projections for maize show an 
average decline of -18% in the 21st century. This has 
unfavourable implications for food security in the region 
where maize yields are a common determinant of food 
security – especially in smallholder farming 
communities. For all other crops combined (maize, 
sorghum, wheat, rice, millet, cassava, groundnuts, 
sugarcane and beans), studies also show that the impact 
of climate change is on average, negative. Depending on 
the method used, crop yields are projected to decline in 
the 21st century by between -11% to –20%. This 
suggests that climate change will put a strain on food 
security in southern Africa.  
 
Short-term and long-term predictions differ, as the 
magnitude of climate change (in terms of temperature 
and rainfall variability), and hence its effect, is expected 
to increase over time in most studies. Early 21st century 
projections are uncertain about the direction of crop 
response; instead there is almost an equal number of 
projections of both yield increases and decreases. The 
variations in fertilizer applications and diverse 
adaptation strategies contribute to these bipolar 
outcomes. However, in time (by mid- and even further by end-century), crop yield projections are mostly likely to 
decline.    
 
Economic projections on the other hand are highly variable, with some areas showing a decline of up to -100% and 
an increase of up to +82% in net farm revenues.  
 
Changes in climate patterns may not only generate negative effects on crop production; projections suggest that 
increases in late summer rainfall (total and number of rain days) could be expected, hence presenting opportunities 
that can be exploited through adaptation technologies and polices.  
 

The Policy 

Policy interventions that are needed to encourage evidence-based adaption and 
decision-making broadly fall into two categories. 
 

1. Policy makers should engage climate science, social and economic 
knowledge 

 In the short term, policy frameworks can focus on supporting activities 
that increase stakeholder awareness of the challenges that climate 
change poses on crop production and food, nutrition and livelihood 
security. This can generate greater support for concerted adaptive 
action.  

 In the long term, existing crop production systems will 
need to adjust to new climatic conditions. Such a shift can 
only be motivated through accumulated evidence. 
Scientists need to provide further evidence on the path to 
be taken. Continuous and significant investments therefore 
need to be channeled towards research into short and long 
term climate forecasting, crop breeding, best farming 
practices and potential adaptation options. Policy 
instruments that increase support for research funding will 
need to be put in place. 

The bottom line 
 
 Although uncertainties remain, it is clear that 

crops in southern Africa will be negatively 

impacted by climate change.  
 

 The impacts of climate change will become 

more severe with time. Crop yields will 

decrease by -18% in the mid 21st century and -

30% in the late 21st century. 
 

 Crop production systems in southern Africa will 

need to adapt to climate change.  
 

 Policy makers need to engage climate science, 

social and economics knowledge to make 

informed decisions on climate change 

adaptation actions.   
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2. Policies should increase resilience, reduce 
vulnerability and exploit opportunities related 
to climate change impacts 

 Policies ought to target the development 
of human and institutional capacity to 
adapt to climate change. A quick and 
affordable way of developing human 
adaptive capacity in crop production could 
be through scaling up and building on the 
innovative approaches already being 
piloted. Smallholder farmers for example, 
have shown capacity to cope with climate 
variability through on-farm management 
adjustments; for example combining 
techniques and technologies that increase 
water use efficiency, selecting suitable crop 
varieties, applying appropriate fertilizer 
quantities, integrated pest management 
principles. National policies should aim to 
strengthen such activities by improving 
access to appropriate technologies.  

 Where climate change impacts on crops 
will be more severe, policy measures 
should focus on reducing the vulnerability 

of crop production systems to climate 
change. Such measures should facilitate 
crop diversification and farmer access to 
markets. This could be achieved through 
strengthening adoption of water efficient 
crop varieties and better services and 
infrastructure e.g. roads in rural areas. 
Better farmer access to markets could 
increase farm profitability and help farmers 
to sustainably intensify their farming 
activities (e.g. through improved 
technologies and mechanisation) and 
diversify their livelihoods thereby making 
them less vulnerable to climate change. 
Improved farmer access to reliable climate 
information and extension services will 
help them make informed short and long 
term plans and decisions about farming 
operations thereby reducing vulnerability 
to climate. This calls for the 
implementation of policies that seek to 
improve institutional arrangements and 
capacities, service provision (including 
extension services) and communication 
infrastructure. 

The content of this publication can in no way be taken to reflect the views of  FANRPAN and its partners. Furthermore, the designations employed and the presentation of material in this 

publication do not imply the expression of any opinion whatsoever on the part of  FANRPAN, representative of FANRPAN or of the cosponsoring or supporting organizations 

concerning the legal or development status of any country, territory, city or area or its authorities, or concerning the delimitation of its frontiers and boundaries. 
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Finally, there is a need for coordinated involvement of public and private stakeholders: partnerships and shared 
responsibilities will be key in ensuring successful and efficient adaptation to climate change  by smallholder 
farmers in southern Africa. 
 

For more information, contact Sepo Hachigonta at the Food, Agriculture and Natural Resources Policy Analysis 
Network (FANRPAN) at shachigonta@fanrpan.org.  
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