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Background 

 

Climate change represents one of the greatest environmental, social and economic threats facing 

the planet today. In Sub-Saharan Africa (SSA) countries, climate change is a major threat to 

sustainable development and the attainment of the Millennium Development Goals (MDGs). The 

combined effects of climate change, increased global population and income growth, among 

others, threaten to affect food and water resources that are critical for livelihoods in SSA. This is 

especially true for those communities who live in the drylands of Africa and who rely wholly on 

rain-fed agriculture for their livelihoods. 

 

According to the Intergovernmental Panel on Climate Change (IPCC), average temperature in 

SSA is projected to increase between 1.5 and 3.1oC by 2050. These upward temperature trends 

are projected to continue beyond 2050. Projections for precipitation trends vary spatially and 

from one model to another. The exact nature and extent of the impact of climate change on 

temperature and precipitation distribution pattern remain uncertain and it is the poor and 

vulnerable who will be the most susceptible to changes in climate (variability or climate change).  

 

The Food, Agriculture and Natural Resource Policy Analysis Network (FANRPAN) in 

collaboration with the International Food Policy Research Institute (IFPRI on a regional climate 

change adaptation project titled “Strategies for Adapting to Climate Change in Rural Sub-

Saharan Africa: Targeting the Most Vulnerable” which covers southern and eastern Africa. The 

purpose of the study is to help policymakers and researchers better understand and anticipate the 

likely impacts of climate change on agriculture and on vulnerable households in southern Africa. 

This will help provide policymakers and farmers in SSA with tools to identify and implement 
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appropriate adaptation strategies. This report is a summary of results from 10 southern African 

countries; Angola, Botswana, Lesotho, Malawi, Mozambique, South Africa, Swaziland, Zambia, 

and Zimbabwe. 

 

The study uses statistical information from various sectors and aspects of the southern African 

society, economy and natural environment to assess the vulnerability of agriculture to climate 

change impacts. IFPRI provided an initial set of data, maps and tables on various aspects of 

vulnerability and descriptive material. The data used includes; four general circulation (GCM) 

models (CNRM-CM3, CSIRO-MK3, ECHAM5 and MIROC3.3) based on the AB1 scenario; a 

crop model to assess the impact of climate changes on agricultural production; global modelling 

supply and demand for food in order to predict food price trends; and stakeholder workshop 

recommendations. Data from the four GCMs and a decision support system (DSSAT) is used to 

assess changes in yields of maize, cotton, sorghum and millets due to climate change. The results 

from the study will be presented according to each given country. 

 

Agriculture venerability to climate change in South Africa 

About 81% of the total land area of South Africa is farmed. The most important limiting factor in 

agricultural production is water availability. Almost 50% of South Africa’s surface water is used 

for agricultural purposes. Among other stressors, climate change is superimposed upon this 

stressor and is anticipated to exacerbate the issues affecting vulnerable communities. In 

combination with low adaptive capacity, the South African agriculture sector through the value 

chain is highly vulnerable to effects of climate change and the associated increase in climate 

extremes.   

 

Temperatures across South Africa have increased in the historical past, and are projected to 

increase into the future throughout the 21st century.  The warming will be greatest in the interior 

of the country and less along the coast.  Assuming a moderate to high growth in greenhouse gas 

concentrations, by mid-century the coast is likely to warm by around 1oC and the interior around 

3oC. Evaporation is likely to increase due to higher temperatures.  This is likely to increase the 

incidence of drought potential (as defined by the response of available soil moisture and 

available free water), possibly even if the total rainfall of a region increases. 



5 
 

 

Future rainfall changes are regionally complex, especially in areas of strong topographical 

variation.  In general there are indications for a wetter east coast in summer and a drier west 

coast, with drier conditions in the south west of the country in both summer and winter.  The 

west-east pattern of precipitation response seems stable across the range of models, and is 

physically consistent with the circulation changes, yet has with notable uncertainty in the 

magnitude of the response. There are indications that rainfall intensity is likely to increase over 

most of the country.  This does not necessarily equate to an increase in total rainfall, but that 

when it does rain, the intensity is likely to be greater.  

 

Climate change will bring about two major impacts. Firstly average temperatures will increase. 

This means minimum temperatures will be higher, impacting on cold units, frost frequency and 

pest life-cycle regimes will increase; maximum temperatures will be higher, causing more 

extremely hot days hence increased evaporation (evapotranspiration), more days for soils drying 

out, increased refrigeration requirements for fresh produce; and on average every day of every 

month of every year in 2050 is likely to be up to 2 degrees warmer than that of today. This will 

have severe impacts on seasonal cycles, suitable growing areas and the way crops grow hence 

potential need for humans to change their lifestyles and in some cases in more taxing way than 

today. 

 

Secondly, the nature of rainfall patterns within seasons and also in terms of intensity and 

frequency will change. This in turn will affect run-off, available water, length of dry spells and 

the replenishment of ground water. The current rainfall regimes that determine suitable areas for 

the cultivation of specific crops will change and agriculture will need to adapt to these changes. 

Especially vulnerable will be those crops which require longer term investments such as 

orchards, vineyards and irrigation systems. This also means fresh water availability is impacted 

negatively. 

The study shows a continued trend of lower planting areas, higher yield, but erratic total 

production. Increased domestic use explains the reduced export amounts, but increased prices 

could result in the same value of export. Climate change will have an impact on the security of 

supply, especially during extreme weather years. The availability of nutrition does not change 
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dramatically and this does not explain the results of the malnutrition projection, except that the 

birth rate is decreasing producing fewer children under 5 as a percentage of the population. 

 

The future of agriculture can be made more secure by a more secure supply of water, specifically 

through irrigation. However South Africa has few rivers and thus fewer opportunities for dam 

building, and is generally expected to become effectively drier, due to increased temperatures for 

long periods of the year. Groundwater needs to be replenished through rainfall and will be under 

increasing threat as competition from all forms of agriculture is exacerbated by demands from 

domestic, industrial and mining sectors. The current rainfall regimes that determine suitable 

areas for the cultivation of specific crops will change and agriculture will need to adapt to these 

changes. The implications of climate change for policy are enormous. 

 

Agriculture venerability to climate change in Botswana 

Since independence, Botswana has had strong positive economic growth mostly spurred by 

growth in the mining sector. However the agriculture sector has grown at a more sluggish rate 

and hence its contribution to Gross domestic Product (GDP) has reduced from 40% at 

independence in 1966 to just over 1% at present. Despite the slow growth, agriculture remains 

the mainstay of the rural economy, which makes up about 41.4% of the country’s households and 

offers employment to 30% of the country’s employable population.  

 

The agriculture sector in Botswana is divided into two distinct sectors i.e. communal and 

commercial farmers. The communal farmers cultivate 80% total planted area in the country but 

produce 38% of the country’s total harvest as they produce significantly lower yields than 

commercial farmers and are more susceptible to the effects of drought. Both the commercial 

farmers and communal farmers mostly major in animal and crop production. 

 

Beef production is the only agricultural export earner in Botswana and is dominated by 

communal farmers who possess about 85% of the national herd. Beef export has however been 

reducing due to the impacts of animal diseases such as the Foot and Mouth Disease (FMD). 

Outbreaks of such animal diseases seem to be occurring with increasing frequency. There have 

been outbreaks of tick borne diseases and other diseases such as the heart water disease in areas 
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where the diseases never used to occur in the history of Botswana. These have also severely 

reduced livestock populations and reduced production.  

 

Major findings show that Botswana’s semi-arid climate severely limits the country’s food 

production capacity. Of the 581,780 km2 within Botswana’s borders, only 5% is suitable for 

cultivation and less than 1% is being cultivated mostly in the eastern parts of the country, where 

the conditions are more favourable for crop production. In addition the country is prone to 

frequent droughts which have occurred once every two years in recent years.  

 

In general, the climate models project a reduction in precipitation of between -50 to 200mm in 

most parts of the country. However an increase in precipitation of between 50 to 100mm is 

projected in the northern and south western parts of the country. Temperature on the other hand is 

projected to rise by between 1 to 3.5oC across the country, thus increasing the evapotranspiration 

rate which is already high.  

 

Crop yields of both maize and sorghum are projected to increase as the farming methods improve 

and better hybrid seeds are produced thus resulting in increased production for both crops. 

However the increased local production will not be sufficient to satisfy the local demand and 

Botswana is projected to continue being a net importer of these grains. The imports of sorghum 

are projected to reduce slightly by 2050, whereas those of maize will continue to rise. Botswana 

will remain prone to changes in international prices, which are projected to steadily rise for 

maize up to 2050 and stabilize for sorghum by 2035.   

 

Botswana’s GDP is projected rise in line with the optimistic scenario up to 2025/2030 but will 

reduce to border between the baseline and pessimistic scenarios thereafter. Hence, outside any 

significant economic diversification, agriculture might begin to contribute more significantly to 

the GDP as mining GDP declines after 2025/2030.  

 

Considering that over 80% of Botswana’s agriculture productive capacity is in the hands of 

communal farmers implies that most of the agricultural sector will remain vulnerable to the 

effects of climate change due to perhaps high cost or lack of adapting methodologies to climate 
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change. Most climate change studies, projected that Botswana will be one of the countries hard 

hit by the changes in future climate. The government therefore urgently needs to mainstream 

climate change into its policies and programs if it is to be successful in its efforts to fight poverty. 

 

The consultation process with the stakeholders at the Ministry of Agriculture (MoA) provided an 

insight into the activities that take place within the ministerial departments. Most of the programs 

being implemented by the MoA were developed to address food security at national and 

household level. The MoA is currently looking at ways to revive the agriculture sector by 

producing programs that can attract the youth. The stakeholders acknowledged that climate 

change has not been given the attention and priority it deserves. Most of the stakeholders 

acknowledged that their focus is on combating drought and maximizing food security.  

 

Agriculture venerability to climate change in Lesotho 

Food insecurity is endemic to Lesotho, with such climatic factors as rainfall variability being 

major contributors. Poverty and food insecurity are linked to low agricultural productivity which 

is aggravated by climate change including both climate and rainfall variability. Rural households 

who constitute about 80% of the population in Lesotho are the most vulnerable as they rely on 

rain fed agriculture for their livelihoods.  

 

Agriculture which accounts for 10% of the country’s gross domestic product is the lifeline of the 

rural population and employs 60 to 70 percent of the country's labour force. The principal crops 

namely maize, sorghum and wheat is said to have accounted for about 84.7% of the cultivated 

area between 2006 and 2008. Crop growth during these seasons was drastically affected by 

climate. The total area under cultivation has already fluctuated between 136,500 and 300,500 

hectares, down from 450,000 hectares in 1960. Similarly, livestock which contribute 30% to the 

country’s total agricultural output is also threatened by drought, rangeland degradation and 

manpower issues related to globalisation/urban migration and HIV/AIDS. 

 

Water, which is one of Lesotho’s most important and abundant natural resource, is also 

vulnerable to climate change. The vast water resource potential has considerable importance in 

the economic development of the country. Projected climate scenarios however show that the 
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country will become more water scarce by 2050. Declining precipitation is likely to result in 

reduced availability of fresh water. This will have serious consequences leading to the cessation 

of many water-based ecological, economic and social activities. The yield of many storage dams 

in the Lesotho Highlands Water Project is likely to be lower, leading to reduced water exports to 

South Africa, and lower royalty incomes for Lesotho. These are an important revenue sources for 

Lesotho, and a reduction of this revenue will result in lower social expenditures with a resultant 

increase in human suffering and poverty in the country. 

 

A large proportion of the Lesotho’s population lives below the poverty line and climatic shocks 

have the potential of further worsening this situation. Loss of agricultural income has already 

witnessed increased number of children dropping from school to the labour market to earn a 

living, thwarting government efforts of trying to achieve universal primary education. This has 

also and is still projected to further trigger rural-urban migration as a favoured adaptation 

strategy of the rural poor.  

 

General Circulation Models (GCM) projections indicate significant warming across Lesotho with 

average temperature predicted to increase by 0.5°C to 4°C between 2000 and 2050. Mean annual 

rainfall projections over the same period are generally drier (-50 mm least extreme scenario, - 

400 mm extreme scenario) compared to the current situation.  

 

The baseline projection show that the number of malnourished children will decline from 100 

000 in 2025 to 70 000 by 2050. The optimistic scenario however  project that better income due 

to increasing GDP will lead to substantial food security improvements and reduce the number of 

malnourished to around 40 000 by 2050. Under the pessimistic projections, the number of 

malnourished children is projected to increase from 68 000 in 2010 to 100 000 by 2020 (figure 

17). The figure is projected to gradually decline to 86 000 by 2050.  

 

Nutrition will decline from above 2500 kilocalories in 2010 to 2000 kilocalories by 2030 before 

stabilising at this figure till 2050 (under the pessimistic scenario). The baseline scenario projects 

the figure to increase from 2000 kilocalories in 2030 to 2200 kilocalories by 2050. Under the 
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optimistic scenario the kilocalories available are projected to increase from 2000 kilocalories in 

2030 to 2800 kilocalories by 2050.  

 

The key human health impacts of climate change include increases in the incidence of 

malnutrition. Food insecurity has also made young people especially girls vulnerable to 

HIV/AIDS by being forced into risky behaviours. People already living with HIV/AIDS are 

equally vulnerable to food shortages because their coping capacity is weakened.  

 

In view of the projected climate change impacts, it is imperative that steps are put in place to 

address these challenges. Lesotho has committed itself to tackling climate change impacts by 

ratifying  the United Nations Framework Convention on Climate Change (UNFCCC), the Kyoto 

Protocol, and in 2000, in keeping with its obligations under the Convention the Initial National 

Communications (INCs) submitted its first National Report on Climate Change. In 2006, 

Lesotho was also among the group of countries that embarked on the preparation of National 

Adaptation Programme of Action (NAPA) on Climate Change. NAPA has prepared a prioritized 

list of adaptation projects, which include enhancing agricultural productivity, irrigation, 

introduction of drought resistant varieties, early warning systems for droughts and water resource 

development, and research and development. In addition, a Disaster Management Authority was 

established to handle extreme weather and other natural disasters.  Non-governmental 

organisations are also engaged in supporting government initiatives on climate change 

adaptation.   

 

Adaptation will however require substantial funding, and this is one of the major challenges 

facing Lesotho. The costs of adapting to climate change are too high for the country to self-

finance adaptation on its own.  

 

Agriculture venerability to climate change in Swaziland 

The Meteorological Services under the Ministry of Tourism and Environmental Affairs is 

Swaziland's focal point for climate change. The Ministry of Tourism and Environmental Affairs 

recently established a Swaziland Climate Change Program (SCCP) as a means of addressing 

climate change issues in the country. The National Committee to spearhead the Swaziland 
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Climate Change Programme has recently been established to lead the implementation of the 

SCCP. The committee is however made up of government officers, and does not include public 

organizations, private organizations and NGOs. Swaziland does not have climate change policy, 

and the National Committee has to develop such. In developing the policy all relevant 

stakeholders should be involved, and not only members of the National Committee, so that the 

interest of all stakeholders can be represented. 

 

Policies that address the issue of climate change and vulnerability to climate change include the 

Poverty Reduction Strategy and Action Plan, The Rural Settlement Policy of 2003, and the 

Forest Policy of 2002. The Poverty Reduction Strategy calls for fair distribution of benefits of 

growth through fiscal policy, empowering the poor to generate income, human capital 

development and improving quality of life of the poor. The Forest Policy aims to achieve 

efficient, profitable and sustainable management and utilization of forest resources for the benefit 

of the entire society, and to increase the role of forestry in environmental protection, 

conservation of plant and animal genetic resources and rehabilitation of degraded land.  

 

Climate change and variability is evident in Swaziland, as it manifest itself in many forms, 

including hydrological disasters, change in rainfall regime as well as extreme weather conditions. 

Rural communities in Swaziland do not have adequate information on climate change. The 

limited information accessible is through the local radio in the form of daily weather forecast. 

The weather forecast provides short term information, and is for major towns. Seasonal 

forecasting is provided by the National Meteorology department of the Ministry of Tourism and 

Environmental Affairs. The forecast is often very technical and not understood by the rural 

communities, including farmers.  

 

Climate change is receiving least coverage in the print media in Swaziland. Climate change is 

considered a saleable story when disasters or extreme conditions are reported, and when some 

significant events associated with it are taking place, and therefore is not often reported in the 

local news. A significant number of rural community members attribute climate change to non-

scientifically proven causes such as breakdown of tradition, biblical manifestation and 

supernatural powers.  
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The traditional social structure, which is made up of neighbours, relatives and members of the 

family, plays an important role in responding to natural disasters such as climate change. In the 

event of famine the affected family will approach its neighbours to assist in the provision of 

food. The food provided may come as a gift given in exchange of some goods or favour 

(kwenanisa), or be sold to the family in need. In the event of occurrence of a natural disaster such 

as lightning strike at a homestead the neighbours will respond by calling for help and assisting 

the affected family with food in the event that the food reserved has been destroyed. Shelter will 

also be provided to the needy family. Neighbours and relatives provide assistance by ploughing 

fields of affected families in the event of death of cattle due to hydrological disasters such as 

drought and lightning. The ploughing is either done for free or in exchange of some goods or 

favors (kutsatsa). The affected family can also be given cattle to look after in return for rights to 

milk and use the cattle for draught power, under the traditional system called kusisa. 

 

 A National Disaster Agency was set up to assess the effects natural disasters as well as to 

coordinate response at national level.  It is housed under the Deputy Prime Minister’s Office. The 

Coordinating Assemble of Non Governmental Organizations (CANGO), an umbrella body for all 

non-governmental organizations in the country has a membership of about 60 organizations that 

are actively involved in social welfare and relief operations in the event of natural disasters. The 

organizations that are involved in relief operations include the Swaziland Red Cross, World 

Vision, Swaziland Farmers Development Foundation and Women Resource Center. The NGOs 

distribute food, blankets and shelter to communities affected by natural disasters. They also play 

an important role in increasing food security by effecting improvements in agriculture 

productivity based on small-scale irrigation. The irrigation schemes developed takes the form of 

community gardens with each household having a small plot.  

 

Results from this study show that climate change will have a significant effect to agriculture in 

Swaziland, as predictions are that temperatures will increase by as much as 2.5oC by 2050. 

Precipitation is likely to decrease by as much as 100 mm in the Highveld and Lowveld, the 

ecological zones where most of the maize is produced. The yield of maize will be reduced. The 

harvested area for maize is expected to drop, resulting to increase in net import of maize. The 
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price of maize will increase, resulting in many people not affording to purchase it. Climate 

change will lead to increase in the number of malnourished children in the short run (up to 2025), 

after which the number of malnourished children is expected to decrease, as the country is 

expected to implement some policies and programs to adapt to climate change. Sugarcane is 

produced under irrigation in the country, and it is less vulnerable to climate change. The 

harvested area under sugarcane is expected to increase, as land will be converted from other land 

uses (such as livestock grazing and growing maize) to sugarcane production. It is easy to obtain 

funds from local financial institutions for production of sugarcane than for any other agricultural 

development. This is because there is perceived high financial returns from the sugar industry 

and also there is guaranteed market, as the sugarcane is sold to the local sugar mills. Cotton 

production is expected to increase. 

 

Agriculture venerability to climate change in Zambia 

Zambia’s population has increased by more than 50% during the period 1960 to 2008, from 

under 5 million in 1960 to about 10.5 million in 2008 with an average decadal population growth 

rate of 2.9%. The highest growth rate was 3.30% in the 1970s   and the lowest 2.30% during the 

period 2000 – 2008. Zambia has urbanized during the period at an average rate of 4.32%. 

Although, there is a decline in rural growth rate at 2.20% during the period 2000 – 2008, there 

has been an evident steady increase in rural population. The population distribution is biased 

over Copperbelt, Central and Lusaka Provinces with over 100 persons per square kilometre. 

 

Zambia has experienced a decreasing trend in the gross domestic product (GDP) per capita over 

the years. In 1960 the GDP was about $550, while in 2008 it fell to as low as under $400. The 

agriculture sector has increased its contribution to the national GDP. It was about 12% in 1965, 

but increased to contribute over 20% in 2008. Various factors compound the vulnerability of 

agriculture to climate change over Zambia, especially amongst the rural farming community. 

Government and other decision-makers need to address these factors if the vulnerability of 

climate change on agriculture especially rural areas has to be minimized. The factors include: 

• Low literacy levels: Although primary school enrolment rate is high at 119%, the 

secondary school enrolment rate is as low as 43.1%, implying a high primary school level 
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drop-out rate. This makes such a community most vulnerable to stresses, including 

climate variability and change. 

• Low health status: Life expectancy in Zambia has remained generally low varying 

around 45 years. This implies the adult life is short for most of the population and this 

limits the available labour force for agriculture.  

• High poverty levels: For all the provinces, 50% or more are living on less than $2 per 

day. This implies less available income for alternative livelihood aspects, leave alone for 

improved farming methods. 

• Unsustainable land cover and land use patterns: There is evident competition 

regarding the use of the mainly tree cover, broadleaved, deciduous (both open and closed) 

and shrub cover closed-open deciduous land cover over Zambia by cultivated and 

managed areas. Negative vices such as encroachment for cultivation and settlements, 

illegal timber cutting and logging, uncontrolled fires, poaching, fuel wood and charcoal 

burning are likely in such a scenario. These vices weaken the resilience of these 

ecosystems to climate variability and change. They also compromise the vital function of 

these areas as water recharge areas and carbon sinks. 

• Poor transport network: Most parts of Zambia are very far from the markets for their 

agricultural produce. This discourages especially rural farming communities from 

engaging in medium to large scale agriculture. Rural farmers are inhibited in accessing 

markets and utilities for farming implements and inputs, which are mainly located in 

urban centres.  

• Mono-culture farming system: Farmers are mostly involved in maize. In case of a crop 

failure due to changes in weather patterns, it implies total crop failure.  

• Extensive farming system: The yield patterns indicate that there is low productivity over 

much of the country regarding maize; in that more land is covered but the yield is very 

low. Therefore, maize yields will reduce markedly if there was reduction in area 

cultivated associated to climate variability and change. In addition, the cultivation of 

maize is concentrated over few of the 9 provinces.  

 

There is a fairly considerable uniformity in the modeled projections for population and income 

for Zambia under all the three scenarios. The population shows a general increase for the period 
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2010 to 2050 from under 15 million to between 25 million – above 30 million. The GDP per 

capita also indicate a projected increase under all the three future scenarios.  

 

There is less agreement among the four climate models on mean annual precipitation projections 

for the period 2000 - 2050. The CNRM-CM3 GCM model projects an increase in precipitation of 

about 200 mm over the extreme northern parts. The CSIRO-MK3 GCM generally shows no 

significant change over most parts of the country. However, it shows an increase in mean annual 

precipitation by between 50 – 100 mm over parts of Western Province, a traditional area of low 

to medium rainfall regime and a decrease by between 50 – 100 mm over parts of North-western 

and Copperbelt, areas of high rainfall regime. The ECHAM5 GCM shows uncertainty over much 

of the northern parts, but a decrease in precipitation over the rest of the country. The MIROC3.2 

medium resolution GCM show an increase in mean annual precipitation. The inconsistency in 

the GCM precipitation projections imply that high uncertainties exists in the current models thus 

caution should be taken when interpreting these results. All the four models project an increase in 

normal annual temperature for the period 2000 to 2050. The CNRM-CM3 and ECHAM5 GCMs 

project an increase by between 2 - 3.5 oC while the CSIRO-MC3 and MIROC3.2 GCMs project 

the increase between 1- 2 oC. 

 

Malnutrition levels among under 5 years of age under multiple income and climate scenarios 

indicate that the numbers will initially increase up to about 2025. However, thereafter, the 

numbers will start decreasing. For the same period, the availability of kilocalories per capita will 

decrease up to 2025 but start increasing thereafter up to 2050 for all three scenarios. 

 

The projected impact on cassava and other root tubers due to changes in GDP and population 

indicate a decline in terms of production, harvested area and net exports. While the scenarios 

show a projected increase in yield of cassava and other root tubers. World price of cassava and 

other root tubers are projected to increase. For cotton, the scenarios show a projected increase for 

the production and yield of cotton, while a steady decline is projected for the harvested area and 

net exports. The world price of cotton is projected to increase. The projected changes on maize 

are such that both production and yield of maize will continue increasing during the period under 
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review. However, the harvest area of maize will tend to be static, while the net exports of maize 

are projected to decrease despite the projected increase in world price of maize. 

 

Agriculture venerability to climate change in Zimbabwe 

According to FAO, the agricultural sector is the backbone of the Zimbabwe’s economy providing 

livelihood for approximately 70% of the population, contributing for 15-20% of GDP and 40-

50% of exports. Until recently the sector was characterised by a dualistic structure: low-input 

and low-productivity in smallholder communal areas and high input/high-productivity in 

commercial areas utilizing predominantly the most fertile areas of the country. 

 

There was a sharp increase in the total population of Zimbabwe from 1980 to 2000 from 3.3% to 

3.7% which declined to 1.9% in the 1990s to 0.0% between 2000 and 2008. The growth rate of 

the urban population was more than that of the rural population 

 

The CSIRO and MIROC models give similar projections where the changes in precipitation are 

between -50 and 50 mm for the entire country except northern Zimbabwe which projects wetter 

conditions. The CNRM-CM3 model projects a change of between -50 and 50 mm for the entire 

country except parts of southern Zimbabwe   which will be between -100 and – 50 mm. The 

ECHAM model projects a decrease of between -200 and -100 mm for the entire country except 

the northern parts of the country that is projected to be between -100 and -50. Both CNRM-CM3 

and ECHAM5 projected increases of between 2.5 to 3oC while CSIRO-MK3 and MIROC3.2 

projected an increase of 1.5 to 2oC for the rest of the country except northern Zimbabwe where 

they projected increases of between 1 to 1.5oC. This demonstrates that different GCM models 

predict different climate change hence the need for policy makers to have a suite of adaptation 

strategies. 

 

The results from DSSAT show that yield changes of maize and sorghum under climate change 

differs from model to model. Generally all the models project that the area under maize will 

decrease as a result of decreasing growing seasons especially the southern tip of Zimbabwe 

where even sorghum production will be highly limited. The area suitable for agriculture, the 

length of growing seasons and yield potential, particularly along the margins of semi-arid and 
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arid areas, are expected to decrease. Sorghum will replace maize in those areas where its 

production is lost unless irrigation infrastructure is developed to supplement natural 

precipitation. This calls for the policy makers to complete the current efforts of Tokwe-Mukosi 

dam which will be able to supply water to those areas where area for crop production has been 

lost. 

 

Most of the cultivated areas in Natural Region where approximately 70% of communal area 

lands are located are considered marginal for rainfed agricultural production due to low soil 

fertility, low rainfall (450-500mm), severe dry spells during the rainy season. Such areas are 

associated with yield loses due to climate change hence the need for irrigation. It is important to 

note that the DSSAT scenarios used in this paper assume similar input levels. Most of the 

subsistence farmers cannot afford such levels of fertilizers and inputs, unless the government 

policy is changed to improve fertilizers and input acquisition so that optimum yields are 

achieved. 

 

The number of malnourished children under 5 will is projected to increase and start decreasing 

after 2022 for all the three scenarios (optimistic, baseline and pessimistic). Fewer children under 

the age of 5 are malnourished in the optimistic scenarios and the number of children 

undernourished decreases to 120 compared to 400 and 480 respectively for the baseline and the 

pessimistic scenarios. The model projects similar available calories per capita between 2000 and 

2050 in both the baseline and the pessimistic scenarios while they increase by 60% relative to 

2000 in the optimistic scenario. Projected production, yields will increase for all the four crops 

used in this analysis for all the pessimistic, optimistic and baseline scenarios. Net exports will 

increase for maize and cotton for all the scenarios while it will decrease for sorghum and millets 

for the optimistic scenario. World prices will increase for all the scenarios for maize and cotton 

while it will remain almost constant for millets and sorghum. However, it is important to note 

that the scenarios used are based on world scenarios where every country in the world is assumed 

to experience high GDP and low population growth.   

 

Studies have shown that there are so many adaptation strategies which can be micro level which 

include changing land use and irrigation and altering of timing operations; market responses that 
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include development of development of crop insurance schemes, innovative investment 

opportunities in crop shares and futures, credit schemes and income diversifications 

opportunities; institutional changes that require government responses and they include policy 

adjustment, agricultural support and insurance programs and; technological developments that 

include promotion of new crop varieties and hybrids and advances in water management 

techniques. 

 

There should be increased relevance of policy in the context of risks, challenges and 

opportunities and this should focus on demand and needs (population, economic growth, poverty 

and opportunities) and supply and risks (productivity systems, resources, climate change. 

Governments should come up with policies regarding agricultural knowledge, science and 

innovations. These policies should also regard trade, markets, standards, infrastructure and small 

farms transformation. It is against this background that the country should come up with a clear 

policy on adaptation strategies for the subsistence farmers who are going to be affected the most 

by climate change. Both the Department of Research and the extension services should be 

capacitated so as to improve access of climate change and adaptation information to the farmers. 

 

The Government of Zimbabwe does not have a policy on climate change adaptation in the 

agricultural sector. However, there are six sub-regional inter-governmental programs that are 

implemented in SADC on climate forecasting and early warning systems that give periodic 

country updates on climate and drought monitoring. Apart from these, there have been many 

projects that have been carried out by the Civil Society in various parts of the country. These 

programs have focused on building institutional and farmers’ capacity for climate change and 

adaptation, enhance the ability of households, communities to respond to changing 

circumstances in an effort to reduce threats of food security in a changing environment. These do 

lack co-ordination and have been implemented in isolated areas of the country hence the need to 

upscale the results of these initiatives and also platform where the results could be disseminated. 

 

There are so many gaps that need to be filled if the livelihoods the 70% subsistence farmers, who 

depend on agriculture, are not to be affected by climate change. These include seasonal climate 

forecasts (SCF), teaching of course on climate change and adaptation in agricultural colleges and 
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universities, training of extension staff, long term projects on climate change and adaptation by 

the Civil society, and so on. Climate change and adaptation should be mainstreamed in the 

development of agriculture and the climate change and adaptation should be taken as the 

country’s development initiatives just like HIV/AIDS. This will improve the livelihoods of the 

poor and ascertain that their GDP is not affected by climate change. 

 

Agriculture venerability to climate change in Malawi 

Climate change continues to threaten the livelihoods and food security of many people around 

the world especially in Sub-Saharan Africa including Malawi. The resource-poor communities 

particularly the women, girls and the elderly in developing countries are most affected. Malawi is 

highly vulnerable to climate change and weather extremes, which impact on the agriculture 

sector, affecting agricultural productivity and thus reduces food security and exacerbate chronic 

hunger.  

 

In order to cope with threats posed by climate change and extreme weather events, rural 

communities have developed coping mechanisms and adaptation strategies including those based 

on indigenous knowledge to overcome these threats. Important options include: (i) relocating to 

higher ground during flooding, (ii) diversifying enterprises or incoming generating activities 

such as growing winter crops, (iii) fully exploiting the water management technologies which 

reduce surface run-off or soil erosion, (iv) adopting crop varieties which are drought and disease 

tolerant varieties; and (v) constructing soil conservation infrastructure and concrete grain stores. 

It is very important that the capacity and capability of the rural communities are built and 

sustained for greater desirable effects. 

 

The population for Malawi is projected to increase to 40 million by 2050 if the business as usual 

(ref) scenario is followed. Such a population size for a small country will have serious 

repercussions for food security and livelihoods especially for the most vulnerable people. By 

Temperature in Malawi is projected increase, by 1° C to 2.5° C depending on the climate model. 

Higher temperatures will negatively impact agriculture systems in Malawi. To avoid such 

impacts, the country has to start preparing for this eventuality. The projected   annual 

precipitations changes by 2050 are uncertain, as the four climate models are inconsistent thus 
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introducing some element of uncertainty. Increased extreme precipitation events imply increased 

likelihood of floods in the most vulnerable areas of the country, which can be catastrophic to 

crops, livestock, human life and property.  

 

An analysis of existing policies reveals that Malawi has several policies which have a bearing on 

climate change; these have potential of facilitating local adaptation efforts by communities. 

Important national policies include the Malawi Development and Growth Strategy (MDGs) of 

2004, the Local Government Act which devolves administrative and political authority to the 

district and community levels; the National Irrigation Policy and Development Strategy (NIPDS) 

and Irrigation Act, the Agriculture and Livestock Development Strategy and Action Plan 

(ALDSAP) and the Food Security and Nutrition Policy. Their joint proactive implementation 

with the National Adaptation Plan for Action (NAPA) offer great opportunities for Malawi to 

adequately manage threats and impacts of climate change. 

 

To catalyse better adaptation and cope with the impacts of climate change, the various 

stakeholders such as Governments, NGOs and civil society should work together with 

communities proactively. Communities should be fully capacitated in the various areas of crop 

management, community mobilisation and empowerment, and disaster preparedness and have 

access to robust  technologies and information such as new crop varieties that drought and 

disease tolerant. Further, Government, NGOs, civil society and donors should ensure that 

communities have greater ability to cope and adapt to climate change ad extreme weather events 

and thus achieve rural livelihoods and food security. To this end, the following should be 

undertaken: 

a. Improve and diversify community livelihoods so that the most vulnerable communities 

have better life and welfare. Spherically, this entails: 

(i) Expanding access to agricultural inputs timely and equitably; greater consolidation of 

the Government’s agricultural inputs subsidy is required. 

(ii)  Facilitating smallholders’ access to credit through weather-based insurance 

(iii)Sharing information related to weather changes. 
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(iv) Expanding the quality and reach of extension services so that smallholder farmers 

have more frequent technical assistance. 

b. Strengthen the capacity and coordination of grassroot institutions so that they better 

provide support services to rural communities who are the most affected by climate 

change events, especially during floods and droughts.  

c. Strengthen the national climate change programmes by proactive integrating the national, 

sectoral and community policies and programmes. The country needs to:  

(i) Develop programmes which provide critical analysis of future events and 

changes in population growth and resource availability including food 

security. 

(ii)  Include local knowledge systems and approaches in addressing and 

mitigation climate change. 

(iii)  Utilise fully the national early warning systems and ensure information is 

shared widely with various stakeholders including the most vulnerable. 

(iv) Capacitate Departments of Metrological Services and Climate Change as 

well as the Department of Disaster Preparedness 

d. Strengthen the role of NGOs, Civil Society Organisations and other non-state actors so 

that they ably assist rural communities in addressing climate change issues at community 

level. 

e. Mobilise and use efficiently both human and financial resources for climate change 

programmes. This entails 

(i)  Human capital being mobilised and participating proactively in modelling of the 

climate change events and undertaking basic and applied research to generate 

knowledge to inform decision making. 

(ii)   Engagement of international organizations to provide financial resources for 

development activities in the sector, and 

f. Strengthening and implementing an effective monitoring and evaluation systems for 

climate change programmes related to poverty reduction. 
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Agriculture venerability to climate change in Mozambique 

The majority of the agriculture producers in Mozambique are small scale farmers with limited 

coping alternatives thus making them highly vulnerable to extreme climate events. Changes in 

climate affect rainfall patterns and, therefore, agricultural productivity.  About 80% of 

Mozambique population (~21 million) works in the agriculture sector and contribute 

approximately 20% to country's gross domestic product. Twenty of the 128 districts in the 

country are highly prone to drought, 30 to flooding and 7 to both risks, perceiving about 43% of 

the population.  

 

The population of Mozambique has doubled from independence in 1975 to now. Growth has not 

always been constant. For instance, between 1970 and 1979 the growth rate was approximately 

2.5% more than the growth in the previous decade (around 2%); however since then there is a 

noticeable drop from 2.5% to 1% in the 80´s. In the 90´s the population growth rate increased 

again reaching 3.1%. From 2000 to 2010, the annual growth rate has been around 2%. The 

under-5 mortality rate in the last 40 years is reducing as a result of the improvement of health 

services in the country and access to health services throughout the country, mainly in the rural 

areas where there are more challenges in addressing peoples’ medical needs. The life expectancy 

at birth was growing from the 60´s up to 1996/8. From this period up to now it is decreasing. 

One of the factors is the incidence of HIV/AIDS in the country. Although the indicators for 

under-5 mortality rate show a positive change from the 70´s up to now, both indicators in figure 

7 are far below the average compared with other countries in the world, though Mozambique is 

ranked one of the poorest in the world. 

 

Factors such as the civil war and economic adjustments in Mozambique have substantially 

changed GDP per capita during the period 1980 to 2010. From 1981 to 1986 the GPD decreased 

while from 1992 to 2010, with the end of the civil war and improvement of economic conditions 

the GDP has been growing. The maximum contribution of agriculture sector to GDP was 

between 1985 and 1989.  From 1989 to 2000 the GDP from agriculture reduced from about 45% 

to 20%, the lowest GDP from agriculture since the 80´s. From 2000 up to 2010 agriculture sector 

contributes about a quarter to the overall GDP in the country, thus being and indicator of how 

weak is the resilience to stresses of the large Mozambican population depending on agriculture. 
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Between 2010 and 2025, all scenarios project an increased trend in the number of malnourished 

children under 5; from 2025 to 2050 the numbers reduce. The reduction is more notable in the 

optimistic and baseline scenario. Between 2010 and 2025, the availability of kilocalories per 

capita tends to be constant, about 1800 Kcal. The highest increase in the optimistic scenario is 

observed between 2025 and 2050. 

 

The production and yield of maize is projected to increase between 2010 and 2050. The net 

exports increase from 2010 to 2025. Between 2025 and 2040, the projections show a tendency to 

maintain the quantity of net exports; from 2040 up to 2050 a slow decrease in the net exports is 

observed. The world price of maize tendency is to increase in all period considered in the three 

projections. 

 

The production of cassava is projected to increase at a slow rate between 2010 and 2025. 

However, between 2025 and 2050 it is predicted to slightly reduce. Similar trends are observed 

with the cassava yields. Cassava net exports are projected to slightly increase by 2015, there after 

a drastic reduction is projected till 2050, where the figures tend to be negative. One of the 

negative impacts is observed in net exports, while maize exports project an increase trend, the 

exports for cassava are projected to reduce by 2050. Knowing that cassava is one of the main 

crops consumed in the country efforts should be made to find alternative sources of food or find 

alternative cassava varieties that can cope with the changing climate. 

 

The Government plans to strengthen production of rice in districts of Gaza and Zambezi 

provinces in Mozambique. However, a consistent precipitation reduction pattern of up to -

200mm/year in these regions may hamper this governmental effort. Under these circumstances, 

the need to implement Mozambican National Adaptation Plan of Action (NAPA) for Agriculture 

based on this and similar studies are imperative. Among the adaptation measures identified in the 

National Adaptation Plan of Action, the following are relevant for this study: 
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• Contribute to self-sufficiency and food security; 

• Increase agricultural productivity; 

• Guarantee supply of raw-materials to the national industry; 

• Promote and support the development of the family, cooperatives, the private sector and 

job creation. 

• Stimulate increases in production in the area of commercial agriculture; and 

• Promote agro-industrial development in rural areas, which will add value to the country’s 

agricultural products for the national market and for export; 

• Anticipate and spread good practices of agriculture intensification programs, specially on 

the most affected areas; 

• Establish the use of renewable energies for agricultural purposes in order to reduce costs; 

and 

• Intensify mechanized agriculture 

 

Conclusion 

This report summarizes results from 9 country assessments, namely: Angola, Botswana, Lesotho, 

Malawi, Mozambique, South Africa, Swaziland, Zambia, and Zimbabwe.  The study was 

conducted by desktop assessments, review of current methods as well as stakeholder 

consultation.  

 

Most governments in southern Africa are making efforts to highlight the impacts of climate on 

agriculture. However, despite these efforts, gaps and disconnects still exist between climate 

change impacts and adaptation efforts. Amongst the gaps include the absence of plans and 

policies that incorporate climate change issues, education on climate change among 

communities, and information on outreach programmes, institutional frameworks for action, 

drought resistant crop varieties, small holder water harvesting and supply strategies, and 

strategies for alleviating poverty that makes people less resilient to climate variability. 

  

The major constraint during the consultation process was the lack of statistical information. For 

instance in Botswana, most of the departments are still compiling statistical databases on the 

country’s agriculture production. For example the Crop Production Department is working on a 
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database dating back to 30 years, with a goal to capture how crop yields have changed on yearly 

bases per district per crop.  

 

As a way forward, this study recommends adaptation strategies that include: 

• Policies on climate change that would support increased investment in adaptation 

programmes highlighted in the NAPA report  

• Incorporation of climate change adaptations in long-term planning and developmental 

programmes, including budgetary allocations to climate change adaptation strategies. 

• Smallholder irrigation development targeting the vulnerable communities. 

• Capacity building in skills and tools for technical assessments, planning and policy 

development in the context of climate change. 

• A sufficient political awareness of climate change issues is required to garner the support 

for action, within government, NGOs, private sector and the public at large.  

• Developing and promote drought-tolerant crop varieties and hardy livestock  
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