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Executive summary  [A Concise Executive Summary will  be made available  in 

English, Afrikaans and Xhosa ] 

Introduction  

The agricultural sector is characterised by multiple challenges  and risks. Farmers and 

others in the agricultural value chain are recognised for their ability to respond and 

survive, while managing risk responsibly. Climate change presents a new and very 

significant threat to agricultural systems.  

In the Western Cape , farmers and agri -businesses are already implementing responses 

to existing climate risks  and some are starting to respond to climate change . The scale 

of this threat is going to require innovation and backing through policy, practical 

support and guidanc e from , amongst others,  the Western Cape Department of 

Agriculture ( WCG: Agriculture ). A co -ordinated and co -operative approach is required 

for the development of long -term resilience to climate change impacts. Farmers and 

their suppliers and support struc tures within the value chain form a crucial partnership 

on this journey and can contribute through shared learning, new insights and the joint 

identification and promotion of effective and practical responses. Climate smart 

agricultural practices can meet the challenges of food security and sustainability, while 

ensuring continued profitability and growth opportunities.  

In a first-time collaborative effort, the WCG: Agriculture  and the Western Cape 

Department of Environmental Affairs & Development Planning (WCG: EADP) launched 

the Smart Agriculture for Climate Resilience (SmartAgri) project in August 2014. Under 

the leadership of the University of Cape Townõs African Climate and Development 

Initiative (ACDI), a consortium is developing a provincial climate c hange response 

framework and implementation plan for the agricultural sector.  

The Status Quo Review in Phase 1 goes beyond the assessment of climate change 

responses in agriculture . It also engages in the assessment of risk and impacts of specific 

commodi ties and agro -climatic zones. This is done in order to provide a detailed 

understanding of the response gaps, needs and opportunities. A total of 2 3 agro -

climatic zones have been identified for the Western Cape . These were identified by 

aggregating more th an 80 Relatively Homogeneous Farming Areas (RHFAs) based on 

climatic, vegetat ive and productive attributes.  

The Review is based on in -depth desktop study and on findings from previous studies. It 

is also informed by the findings from two stakeholder works hops that took place in 

October 2014 as well as by the information generated during interviews with experts.  

While each chapter discusses the agricultural sector of the Western Cape from a 

different angle, jointly and with the assistance of spatial maps th ey create a holistic 
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understanding of the agricultural sector from a systems perspective. The Review is 

intended to become a practical tool that helps stakeholder groups and government 

agencies with their day -to -day and long -term decision -making. The Revie w is structured 

as follows:  

Chapter 1  General introduction to the SmartAgri project and aims of the Review  

Chapter 2  General background and context to climate change and agriculture 

globally and in the Western Cape  

Chapter 3  The policy framework which su pports agriculture and climate chang e in 

South Africa and in the Western Cape , as well as other related sectors  

Chapter 4  The climate system of the Western Cape  and trends and projections of 

climate change across the province  

Chapter 5  The structure and impo rtance of agriculture in the Western Cape  

including an assessment of employment trends (production of the main 

commodities as well as the value chain)  

Chapter 6  Overview of energy supply and consumption as well as the G reen house 

Gas emissions profile of the sector  

Chapter 7  Overview of the natural resource base including soils and land, water 

resources, biodiversity and ecosystem services  

Chapter 8  Overview of the food system and the status quo of food security in all its 

dimensions, including nutrit ional security  

Chapter 9  Review of risks and impacts of climate change on: the main agricultural 

commodities, the value chain and food security, climate related 

disasters and small  holder/emerging farmers and those who are 

marginalised  

Chapter 10  Adaptat ion to climate change in the agricultural sector and associated 

risk management, including a summary of current responses  

Chapter 11  Mitigation of climate change by the agricultural sector, including an 

assessment of viable response options  

Chapter 12  Ov erview of Monitoring and Evaluation (M&E) systems currently 

available or under development which could inform the Western 

Capeõs Climate Change Response Implementation Plan for Agriculture 

Chapter 13  Conclusion  
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Background and context  

Scientific evidenc e points  unequivocally towards human -driven climate change across 

the globe. This includes continued warming and changes in rainfall patterns, amongst 

others. While agriculture is highly sensitive to climatic fluctuations, the impacts will differ 

widely fr om place to place. The scale of the impacts will depend on local farming 

systems, commodities, natural resources such as water, and socio -economic situations.  

Farmers have always learnt to understand and deal with climate -related risks. The 

concern is tha t climate change could shift existing patterns of risk and impacts beyond 

current experience, where available response options become inadequate and 

inappropriate. For example, production factors, yields and prices have become more 

variable and show greate r extremes, with recovery hampered by multiple and 

sequential shocks. Iterative risk management based on monitoring, learning and 

effective communications can assist with decision -making in complex situations,  where 

much uncertainty exists.  

Globally, green house gas (GHG) emissions from agriculture, forestry and other land use 

are steadily increasing. They now stand at just under a quarter of global emissions, and 

future emissions may further increase by up to 30  % by 2050. In the agricultural sector 

there i s significant potential for mitigation through an enhancement of GHG removals 

and emission reductions through management of land and livestock and demand -side 

management.  

Climate Smart Agriculture  takes a systems approach to securing sustainability and 

resilience by addressing both adaptation and mitigation in agriculture while providing 

economic, ecological and social benefits.  

The Western Cape  is expected to be particularly hard hit by the combination of 

warming and additional stress on already constraine d water supplies. Agriculture in the 

Western Cape  is highly developed and forms the backbone of the provincial rural 

economy and employment, with many of the provinceõs small towns relying heavily on 

the sector. The highly diverse production environment al lows for a diversified agricultural 

economy. The sector generally enjoys a well -developed infrastructure and includes 

significant value -added and niche -product opportunities. Without an adequate and 

timeous response, climate change could constrain the futu re development of this 

sector and threaten jobs and livelihoods.  

Although the region is regarded as climatically relatively stable, it is prone to damaging 

climate extremes and disasters. Between 2003 and 2008, direct damage costs 

associated with climate -related extreme events amounted to over R3 billion. The sector 

also faces significant non -climatic drivers and pressures. These include global market 

instability and rising input costs, competition against highly subsidised counterparts 
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internationally, wat er and energy supply uncertainties, serious disease outbreaks, labour 

unrest , and land reform process uncertainties. All these factors are compounded by a 

growing urban population that is making demands on land, food and water.  

The main sources of GHG emis sions from ag ricultural activities in the Western Cape  are 

coal -generated electricity , diesel consumption and synthetic nitrogen -based fertilisers. 

Cooling and agri -processing rely heavily on electricity. Global market initiatives to 

reduce the carbon foot print of imported agricultural produce are placing pressure on 

farmers in the province to switch to alternative  energy sources and improve energy 

efficiencies. In these countries and in South Africa, planned carbon taxes could alter 

prices and profits.  

Planning must draw on solutions that are practical, affordable, easily adopted, not 

maladaptive, and that have been shown to be sustainable to human and natural 

systems. 

Policy environment  

Sustainable development goals and objectives guide all policy developm ent at local,  

provincial and national level. The emphasis is on reducing  poverty and inequality with 

substantial job creation. Policies and strategies covering the following themes h have a 

bearing on agriculture and climate change include the following: t he Green Economy, 

Climate Change, Agriculture, Rural Development and Land Reform, Food Security, 

Water Resources, Sustainable Development, Waste management, Energy, Transport 

and Infrastructure, and Disaster Risk Reduction and Management. The Status Quo 

Review makes the following findings:  

¶ In recent years there has been a great effort to incorporate climate change into 

National, Provincial and Local Government Policy.  

¶ The fundamental unpredictability of the biophysical and socio -economic 

environment has for ced policy makers to look for ways to use policy to boost 

resilience, through aligning policy between tiers of government.  

¶ This is also pursued through the formation of new partnerships beyond government 

with business, the private sector, academic institut ions and civil society 

organisations.  

¶ Despite these efforts, further policy alignment is needed, as well as further 

clarification of national versus provincial mandates.  

Climate change  

Complex mountain topography and ocean influence combined with heterogen eous 

land use, vegetation and soils, results in a rich mosaic of meso -climate and agricultural 

production potential.  
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Climate change models indicate that t he Western Cape  faces a warmer future. This 

alone poses serious threats to a number of agricultural c ommodities in the province. 

Changes in mean annual rainfall, the spatial distribution of precipitation, seasonal 

cycles and rainfall extremes are also likely even if the magnitude and direction of 

changes are uncertain.  

Based on the current understanding of climate processes, climate change will cause 

shifts in locally important climate systems or processes. This will include a strengthening 

of conditions which give rise to orographic rainfall in autumn and spring, the poleward 

contraction of rain -bringing  storm tracks during winter, and possibly more energetic 

mid -latitudes, which may result in more intense storm systems.  

Recent climate trends in the Western Cape, as observed using the weather sta tion 

network, include rising temperatures (maximum, minimum and mean) and reductions in 

the number of rain days in autumn and summer . 

Trends perceived by stakeholders include a progressively later start to the season 

(onset) and a later end to the season (cessation). Observed (measured) trends do 

suggest a reductio n in rain days during the March -April -May (autumn) season though 

no detectable trend in total rainfall during this season.  This could align with a later 

onset of the season, though the trends vary considerably across landscapes.  

During spring, observed tr ends are insignificant except for a few places showing positive 

trends (increases) in the number of rain days during later spring/early summer 

(November) but there appear to be virtually no trends in total rainfall during the same 

period. However, downscal ed projections of change across the winter rainfall areas of 

the Western Cape  demonstrate a fairly strong message of a shift towards a wetter late 

season (September -October -November).  

The Western Cape  experiences regular flooding events, droughts and heat waves. 

These events have had significant impacts on the province ranging from loss of life and 

property damage, through to large scale infrastructural damage, agricultural losses, 

costly response measures, and economic loss.  

Climate modelling for the Weste rn Cape  shows that future increased temperatures 

across the region are almost a certainty with all model projections in agreement. The 

greatest increases are likely to be inland and the lowest increases along the coast 

indicating a moderating effect from t he oceans.  Projected changes for the 2040 ð2060 

period are in the range of 1.5  °C to 3  °C depending on the model and the location.  

The following changes are thus expected: higher mean annual temperatures, higher 

maximum temperatures, more hot days and mor e heat waves, higher minimum 

temperatures, fewer cold days and frost days.  
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As expected, projected changes in rainfall are far more complex. However, some 

degree of reduced rainfall across the province in the 2040 ð2060 period is indicated by 

almost all Glob al Circulation Models (GCMs). On the other hand, downscaled 

projections of rainfall show high uncertainty with growing evidence that increased 

orographic (mountain) rainfall in spring is a possibility. Given the current state of the 

science, both possibili ties (increased and decreased rainfall) should be considered by 

decision makers though decreased rainfall generally poses the highest risk.  

There is a great need to improve the in situ (i.e. weather stations) and other types of 

observations across the prov ince which would enable both research and ongoing 

monitoring of changes (trends and variability).  

Overview of agriculture  

The total extent of farmland in the Western Cape  is approximately 11 560 609 ha. This 

constitutes 11 % of total farmland in South Afri ca and 89  % of the total land in the 

province. Of this, approximately 2 126 342 ha (16 %) are arable and 320  000 ha are 

under irrigation. The  bulk of the remaining land (70  %) is under grazing.  

There are about approximately 6 653 farming units in the Weste rn Cape  and t hese 

generate approximately R39  billion gross production value.  The province  has the 

highest market value of assets of all provinces in South Africa at R44 billion and also the 

largest farming debt at R9.6 billion.  

The agricultural sector of the Western Cape  is important, contributing 23.3 % to the 

national Agriculture, Forestry and Fisheries (AFF) sector and more than 4 % to total 

Western Cape Provincial GDP. The province contributes 45 % of national agricultural 

exports, and steady increases  in exports of wine, fruits and livestock products have 

contributed positively to economic growth and rural incomes.  

The agricultural sector in South Africa employs approximately 730 000 people of which 

some 150 000 live in the Western Cape . Economic multi pliers and Gini coefficients show  

that agriculture (and its value chain) plays a major role in the economy and 

employment of the Western Cape.  Employment in AFF is particularly high in the Cape 

Winelands (21 %), West Coast (24.3  %) and  Overberg (18.7  %) District Municipalities .  

The agricultural sector has strong forward linkages to the manufacturing sector in the 

form of food and beverage processing. Across the province, around 37 % of the 

sectorõs output is used for food and beverage production, much of which is exported. 

There are also strong backward linkages to input suppliers such as feed, equipment, 

fertiliser and packaging companies. These industries contribute significantly to 

employment in the province. It is estimated that the pro duction sector c ontributes 

71.6 % to employment in the agri -processing value chain.  
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Climate change is very likely to have an impact on the sectorõs ability to retain and 

increase jobs but this has not been well studied. Current trends in job losses related to 

the recent e conomic downturn, mechanisation and a shift from permanent to seasonal 

labour in response to many uncertainties are all areas of concern.  

The sector is well diversified with numerous major commodities across field crop, 

horticultural crop and livestock sub -sectors, reflecting a wide range of agro -ecological 

conditions. The contribution to food security provincially and nationally is very 

important. However, the largest value comes from the export segment which is driven 

by high value fresh and processed fru its, wine, indigenous tea and some livestock 

products.  

Urban and peri -urban agriculture is part of the overall food system, although 

participation rates by poor households in Cape T own (5 % in 2007) and in the province  

(2 %) are very low. However, the Phil ippi Horticultural Area of Cape Town makes a very 

important contribution to the supply of fresh vegetables to the cityõs supermarkets. 

Other urban production areas such as the Joostenbergvlakte contribute to the chicken 

and pork supply.  

Unpredictable weath er patterns and fluctuating global commodity markets contribute 

to uncertainty and increase the price volatility of agricultural products.  

Persistent structural problems in the agricultural socio -economic setup reflecting the 

countryõs recent history remain as barriers and threats to the sector, contributing to a 

perceived decline in resilience when combined with climatic and global economic 

threats.  

Nevertheless, current strengths in the system which provide the ability to respond to 

climate change include  high levels of diversification of commodities, farming systems 

and markets, as well as an organised commercial sector managed by commodity 

groups with farmer participation, a very strong value chain, and excellent local 

research and trainin g capacity (alt hough with insufficient  focus on climate change).  

Areas of development which would increase the potential to grow the sector under 

climate change include technological advances and testing under local conditions, 

market development based on shifting compe titive advantages, education and skills 

transfer at all levels including strengthened extension, capacity building of input 

suppliers and others in the value chain.  

Overview of energy and GHG emissions  

Energy plays an important role in the socio -economic d evelopment of nations and sub -

national regions such as provinces. Sufficient and clean energy is required for 
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sustainable development. Economic growth is perceived to be unsustainable if it 

demands a lot of energy, generates significant pollutants, and neg atively affects public 

health. The combustion of fossil  fuels is driving climate change and other environmental 

problems .  

An important factor in the need to improve economic competitiveness of the 

agricultural sector is to ensure international acceptabili ty of ag ricultural products from 

the Western Cape  by minimising the environmental impact of their manufacture and 

compliance with agreed standards for energy use.  

One way of mitigating the negative effects of climate change is through the 

exploitation of r enewable  energy (such as solar and wind) and the implementation of 

energy efficiency plans and policies.  

The agricultural s ector consumes approximately 2.3  % of South Africaõs energy (based 

on 2006 estimates).  

Eighty-five percent of electricity is generat ed through the co mbustion of coal outside 

the Western Cape . The province has some generation capacity based on nuclear, gas  

and  pumped storage  plants,  and a growing wind and solar energy generation 

capacity . Two large refineries supply a significant portio n of the refined liquid fuels 

consumed in the province.  

The most significant portion of energy is consumed by the transport (52 %) and industry 

(34 %) sectors in the Western Cape . The agricul tural sector accounts for only 2  % of 

energy consumptio n in the p rovince . 

There is limited data available on the energy supply and consumption specifically for 

the Western Cape agricultural sector. Energy sources are used at different stages of 

agricultural production and processing, particularly in land preparation, ir rigation, 

refrigeration and packaging. The most significant sources of energy for agricultural 

activities are diesel followed by electricity (national level data).  Agricultural land and 

buildings are increasingly being used to host solar and wind energy ge neration 

installations, and the production of biofuels remains a future possibility. The Confronting 

Climate Change (CCC) Project is  in the process of developing a substantial benchmark 

database of energy use and carbon emissions for the fruit and wine sec tors and has 

started to expand into the grain industry.  

The land sub -sector within the Agriculture, Forestry and Other Land -use sector is 

accountable for 8.5 % of national GHG emissions (this excludes the carbon sequestered 

by landscapes). T he agriculture sector of the Western Cape  accounts for 5  % of the 

provinceõs total emissions, which are dominated by industrial (38 %), transport (29  %) 

and residential (17 %) emissions. Estimates suggest that the livestock sub -sector is 
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accountable for approximately 16 % of provincial agricultural GHG emissions (highest 

contribution from cattle), grains and field crops for 28 % (highest contribution from 

wheat), fruit and wine for 55 % (highest contributions from pome fruit and wine grapes) 

and other commodities for 1 %.  

Overview of the natural resource base  

Certain components of the  natural resource base are currently in a precarious state in 

some areas . This applies to water balance (supply versus demand) and water quality, 

fire risk, invasive alien plant infestations, and biodiversity loss. All are expected to 

become worse under climate change , but current initiatives to deal with these 

problems exist and can be stepped up . The value of ecosystem services to agriculture 

in the province and its ability to provide resilie nce to climate change is very poorly 

studied.  

The Food -Energy-Water -Land -Biodiversity Nexus approach shows great promise in 

framing the system which supports agriculture and to which agriculture contributes, 

whilst identifying linkages which require streng thening.  

Soil and land  

The Western Cape  has a highly diverse geology and topography, which gives rise to 

complex soil patterns and varied landscapes with different production potentials. In 

many places soils limit productive agriculture, particularly in th e sandy coastal plains 

and on nutrient -poor Table Mountain Sandstone -derived soils. Arable soils are 

concentrated on the shale -derived soils between Cape Town and Piketberg, in the 

Rûens area and parts of the Southern Cape. Most cultivated hectares are und er wheat 

and other field crops followed by wine grapes, deciduous fruit and rooibos. Shifting 

agricultural land uses to other areas in response to climate change will not be easy.  

The biggest threat to productive land use is transformation driven by dense  stands of 

woody invasive alien plants and urbanisation (particularly in areas close to Cape Town). 

The total area under cultivation has remained stable. Agricultural intensification is 

needed to grow the sector on its existing footprint. This requires a f ocus on increasing 

efficiencies and reduced losses of inputs and produce.  

The two principle drivers of plant growth and the turnover of litter and soil organic 

material are temperature and precipitation. Climate change in the medium - to long -

term may resul t in a change in observed carbon stocks and fluxes. Predicted warming 

and drying in certain areas may lead to a decrease in net primary productivity and an 

associated decrease in above - and below -ground carbon stocks. Protracted warm 

and dry periods may, i n addition, lead to increases in the frequency and intensity of fire. 

However, the heterogeneity of changes in climate across the province, topography, as 
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well as variability in response and resilience between species makes projections of 

changes in carbon  stocks very difficult.  

Water resources  

While there is still some uncertainty about the specific impacts of climate change o n 

the water resources of the province , climate change is likely to result in a reduction in 

the surface water availability. It is al so likely to cause potential shifts in the seasonality of 

rainfall and runoff and an increase in the magnitude and frequency of flood events. 

Increasing temperatures will lead to increased evaporation from reservoirs, lakes and 

streams as well as increasin g the potential impact of invasive alien plants and forestry 

which are considered streamflow reduction activities. Irrigation demands will also 

increase.  

The primary requirement for water in agriculture is for crop production, either through 

precipitation (ôgreenõ water) or irrigation (ôblueõ water). In the agricultural production 

cycle, water is also required for the crops that are grown to feed the animals that are 

then used to produce other agricultural products such as meat and milk. The 

measurement of the total water requirement through the production process (also 

called water footprinting) is stil l in the early stages in the Western Cape . 

The irrigation of crops accounts for a high proportion of water use in the four original 

Water Management Areas (W MAs): 42 % in the Berg WMA, 68  % in the Breede WMA, 87  

% in the Olifants Doorn WMA, and 61  % in the Gouritz WMA (2005 data).  

Water resources are already stressed in much of the province  with a low level of 

assurance for agricultural use. Climate change is likely to increase this stress through 

increasing demand (rising temperatures) and more variable rainfall. The link between 

climate change and water supply impacts is highly non -linear with multiple factors 

impacting on yield and not just change in precipi tation.  

Due to the seasonality of rainfall, agriculture in the Western Cape  is highly dependent 

on irrigation water usage and storage capacity is essential. The provision of additional 

storage capacity could be considered as an adaptation option, but the o pportunities 

are limited and the benefits may not be realised in all cases particularly under a drier 

future scenario.  

Water quality is a major concern and poses a significant risk, particularly to high value 

export crops. The negative impact of agricultur e, for example runoff from poorly 

managed dairy operations and piggeries,  on downstream water quality needs to be 

addressed. Water quality is sensitive to warming and variable or extreme rainfall.  
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Water conservation and demand management (WC /W DM) should be  implemented as 

part of best practice to improve irrigation efficiencies. The potential may be limited due 

to progress already made and issues of costs and ownership of infrastructure.  

The protection and management of high -yielding catchments and flow -regu lating 

wetlands upstream of farmlands is critical for the optimisation of water flows serving 

agriculture.  

There is the potential for additional utili sation of groundwater , but some areas are 

already stressed by over -abstraction and this is likely to incre ase in future with increasing 

demands.  

South Africa has a history of best practice water resource management and planning. 

This has taken high natural climate variability into account and has resulted in a highly 

developed and integrated water supply syste m for the greater Cape Town area. This 

provides a high degree of resilience to potential climate change impacts for this main 

demand centre. Smaller and less well integrated systems do, however, remain 

vulnerable to climate change impacts.  

Biodiversity and  ecosystem services  

The Western Cape  contains ecosystems with exceptional biodiversity and endemism by 

world standards. Some components of these ecosystems are under threat particularly 

where land transformation for agriculture has occurred in the lowlands . Other areas ð 

such as the mountains ð enjoy considerable protection. Future up -slope shifts in 

agricultural climatic potential will come up against restrictions imposed by conservation 

objectives.  

Invasive alien plant species have significant negative im pacts on ecosystems, 

agriculture and society. Despite the massive effort to clear invasive alien plants, 

extensive tracts of land are still infested and this represents an enormous cost to 

landowners. The areas worst affected are the mountain catchments, t he sandy 

lowlands and along river courses. Invasive alien plants compete with indigenous 

species and agricultural crops for water, light and nutrients. They also exacerbate fire 

risk. Climate change is expected to increase the invasive alien plant infestat ion 

problem in future.  

While wildfires are a natural feature of fire -driven ecosys tems (such as fynbos) in the 

Western Cape , climate changes are altering their frequency and intensity. This is having 

an adverse impact on these particular ecosystems. Wildfi res occasionally spread into 

farms and this is often linked to invasive alien infestations. These fires cause livestock loss 

and extensive damage to orchards, vineyards, grazing, fodder banks, equipment, 

stores, packhouses and on -farm processing plants. Va luable perennial crops are often 
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embedded in, or border on, the fire -prone fynbos. Emergent farmers can sometimes 

lose their entire livelihoods - particularly those with small stock. Larger fires are very 

difficult to control and they place firefighters (o ften farm labourers) at significant risk. 

The frequency of wildfires is likely to increase substantially in the hotter, drier conditions. 

High fire risk conditions are projected to increase by up to 40  % in the west, and almo st 

triple in the east of the pr ovince . Farms, particularly those close to natural areas, will be 

subject to increased risk.  

Riparian zones and wetlands have particularly important linkages with farmland 

management and they offer resilience to climate variability and extremes. Fynbos 

po llinators (bees and wasps) are vital to the  agricultural economy of the province  but it 

is not known to what extent they could be affected by climate change .  

The Western Cape  can draw on its very strong research and knowledge base on 

natural resources to devise strategies that strengthen the linkages with agriculture and 

its productive potential into the future. This will require a targeted focus on better 

understanding and monitoring such linkages, and improved collaboration between the 

agriculture, water  and biodiversity sectors.  

The current potential to respond is hampered by the loss of institutional and human 

capacity (and institutional memory) in critical areas in provincial government. Research 

capacity and expertise at municipal decision -making leve l is limited and collaboration 

and co -operation is lacking.  

Recent initiatives to launch projects which meet the needs o f Ecosystem -Based 

Adaptation (Eb A), the establishment of Biodiversity Corridors and the forging of 

partnerships present a platform for f urther advances. If successful, these can be scaled 

up and will provide benefits to agriculture in the long term.  

The potential to grow agriculture in the environmental and climate change context will 

be a step change in education and awareness -raising. A massive boost would be given 

by winning the war on aliens and incorporating the true value of water into economic 

decision -making.  

Overview of the food system  

The agriculture  sector is a major element of the provinceõs food system.  The concept of 

the food  system enables recognition of the complex set of interlinked activities and 

outcomes of the commodity chain of production through to consumption. Food 

security is the outcome of this complex articulation of multiple factors interacting across 

multiple lev els. Food security can be divided into three elements: food availability (the 

production, distribution  and  exchange of food), food access (the affordability, 

allocation  and  preference of food) and food utilization (foodõs nutritional and social 
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value and f ood safety) . These outcomes from a set of activities and processes in the 

food system also include social and environmental outcomes. The close relationship 

between agriculture and the food system is not well -understood or acknowledged in 

policy -making. In deed, the failure to take on a systems approach to the issue of food 

has meant that inadequate availability, accessibility and utilisation have often been 

addressed as technological challenges rather than systemic failures.  

A number of characteristics  of the current status of the food system in South Africa and 

the Western Cape  should be  highlight ed. South Africa is undergoing a ônutrition 

transitionõ where stunting, wasting and undernutrition in young children is occurring 

alongside increasing levels of o besity and overweight in older children and adults. 

These public health concerns are largely influenced by  the consumption patterns of 

South Africans who often do not have access to a healthy diet. Several South African 

studies have shown that the majority  of low income South Africans consumes a limited 

range of foods consisting predominantly of starchy staples such as maize and bread 

with low intakes of fruit and vegetables.  

Some of these changing dietary patterns are due to urbanisation, the expansion of 

supermarkets and the availability of processed foods. Indeed, the majority of South 

Africans, i ncluding those living in the Western Cape , access food through a 

combination of formal and informal markets. In the formal system  there is a 

concentration of pow er of a few corporates and th is affects  consumer choices. 

Informal food systems operate relatively well, with flexible sourcing and distribution 

systems by some retailers and informal traders . Nonetheless there are limitations in the 

form of a lack of smal l-scale post -harvest infrastructure (storage, distribution, cold chain  

and transport)  for smaller players.  

Climate change risk and impact  

The assessment of risk and impact on the agricultural sector requires an integrated view 

of the linkages between clima te drivers, direct and indirect consequences on crops, 

livestock and the productive environment, and the social and economic context.  

Agriculture is generally highly exposed to, and often highly sensitive to climate 

variability and climate change, leading to significant impacts. The potential for climate 

change to disrupt this sector and food security needs to be taken very seriously.  

In the Western Cape , the agricultural system has proven its resilience and is already 

relatively well adapted to existing cl imate variability. No major disruptions in overall 

production have been experienced over the last two decades or so, with climate -

related disasters having a relatively small footprint and knock -on effect (with the 

possible exception of the 2009 drought).  
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It is expected that flexible adaptation approaches, the use of rotational production 

systems, an increasing shift to conservation agriculture combined with the fertilising 

effects of rising atmospheric CO 2, could provide sufficient resilience to warming of up to 

~+2 °C for winter grains . Opportunities for increased grain production could potentially 

arise in currently marginal areas such as the eastern Rûens (Heidelberg -Riversdale 

area), particularly if rainfall increases there.  

The biggest threats of climat e change to field crops are likely to lie in changes to the 

distribution and intensity of pest species, the spread of diseases  and  growth of weeds. 

Very little  is known about this  although knowledge of the species allows experts to make 

some informed proje ctions. The potential threat applies equally to drying or wetting 

scenarios.  More frequent failure of the autumn start of the rainfall season is another 

significant threat.  

Irrigated horticultural crops are well studied and temperature thresholds known. Ap art 

from apples, horticultural crops are unlikely to become limited by moderate warming. 

However, seasonal shifts in rainfall, temperature and humidity give rise to production 

and quality problems. These cannot currently be predicted with much certainty. 

Temperature extremes (heat waves) will have negative impacts , but gentle warming 

could make drying of fruit and vegetables more feasible in some areas.  There are likely 

to be winning and losing production regions, and possibly new areas suitable for 

horticu ltural production.  

The biggest threats of climate change to irrigated horticultural crops are insufficient 

water for irrigation, pests and diseases and warming of the currently warmest 

production regions. Apples are under threat in the warmer production r egions unless 

cooling technologies are widely implemented and/or acceptable low chill cultivars 

become available.  

Dryland horticultural crops (e.g. rooibos) will experience range shifts in suitable 

production areas, with warmer and drier areas contracting and new areas becoming 

suitable which are currently too cool or wet. Responses will depend primarily on rainfall 

trends which are still very uncertain.  

Undercover protected crop cultivation will have to deal with increased cooling costs 

and risks associate d with cooling failure, changing pressure of pests and diseases, and 

storm damage. Opportunities could open up in currently colder parts of the province, 

particularly in areas wh ere water resources are available . 

Extensive livestock production (cattle, she ep, goats and ostriches) will be primarily 

impacted by rangeland vegetation changes (fodder), changes in the distribution of 

pests and diseases and water availability. Dairy cattle are at greater risk of 
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experiencing heat stress with reduced milk productio n and fertility. Choice of breed is 

the primary adaptation already being used.  

Intensive livestock production (feedlot cattle, pigs, chickens) is likely to be adversely 

affected by heat stress in warmer regions, feed scarcity, cost increases and diseases. 

More resilient heat - and drought -tolerant indigenous breeds are available but are 

currently restricted mainly to small  holder and subsistence farmers.  

Generic risks include floods, droughts, hail, frost and fires and damage to agricultural 

infrastructure. Rising input prices and volatile market prices are already squeezing 

margins and these could be further affected by local and global impacts of climate 

change.  

Food security and its components are driven primarily by issues of economic access to 

healthy fo od choices, and changing food preferences and consumption patterns. 

Climate change will interact indirectly with these drivers. Adverse impacts on the sector 

and the employment it offers could heighten levels of poverty, drive urbanisation, and 

increase fo od insecurity.  

The well -being of agricultural workers is likely to be affected by increasing heat stress, 

diseases associated with floods and poor water quality, and physical danger 

associated with storms, floods and fires. Poor nutritional status  and othe r health threats 

(stunting, obesity, HIV/AIDS) render rural workers less resilient to the demands of 

agricultural labour.  

On a producti on level, agriculture in the province  shows fairly high levels of adaptive 

capacity, with only a few commodities likely t o come under threat with a moderate 

warming (until mid -century). However, resilience may be declin ing because of multiple 

stressors interacting with climate, a higher frequency of events with insufficient time for 

recovery, and generally more difficult con ditions in some of the more marginal regions.  

Under climate change, agriculture continues to show growth potential if current 

institutional, legal and other barriers to adaptation can be removed. A continued focus 

on partnerships and collaboration at all l evels, and between the public and private 

sector, would set the sector on a new growth path. At a global level, the sectorõs major 

competitors in Mediterranean -climate regions are projected to face a bleaker future 

climatically than the Western Cape; this could present opportunities for increasing 

market share in commodities such as wine and olives, for example , and particularly for 

seasonal fresh produce such as deciduous and citrus fruit if production volume, 

efficiency or quality falls in competing produ ction regions in the Southern Hemisphere . 

Countries such as Chile, Brazil and Australia have some serious problems to deal with if 

climate changes develop as expected.  
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Summary table of climate change impacts and agriculture for each agro -climatic 

zone : 

Nam e Main commodities  Future agricultural potential 1 

Bokkeveld  Pome fruit, wheat, stone fruit, 

onions, potatoes  

Cattle  

Remains high as long as the 

dams fill up  

Bo-Langkloof -Outeniqua  Pome fruit, hops, wheat  

Cattle, sheep, goats  

Increasingly marginal, 

constr ained by water 

availability and extremes  

Breede  Wine grapes, wheat, stone 

fruit, pome fruit, olives  

Broilers, egg layers  

Remains high as long as dams 

fill up  

Cape Town -Winelands  Wine and table grapes, wheat, 

stone fruit, vegetables, olives, 

canola, berri es 

Broilers, egg layers, pigs  

Remains high as long as dams 

fill up  

Cederberg  Rooibos, wheat, citrus, wine 

grapes, potatoes  

Cattle  

Increasingly less productive 

particularly in the north  

Grabouw -Villiersdorp -

Franschhoek  

Pome fruit, wine grapes, 

wheat, barl ey, stone fruit, 

berries  

Remains high as longs as dams 

fill up, but apples become 

unviable due to warming  

GrootBrak -Plett Wheat, barley, vegetables  

Dairy, cattle, egg layers  

Possibly less productive but 

depends on rainfall shifts  

Hardeveld/ Sandveld -nort h Wheat, wine grapes, rooibos, 

potatoes  

Sheep, cattle  

Increasingly marginal  

Hex Table grapes, citrus  Remains high as longs as dams 

fill up  

                                                 
1 For the medium term future 2040 -2060 
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Nam e Main commodities  Future agricultural potential 1 

Knersvlakte  Wheat, wine and table grapes, 

rooibos  

Sheep, cattle, goats  

Already very marginal 

becoming worse  

Koup  Olives, vegetables and 

vegetable seed  

Sheep, cattle, goats, game  

Slowly declining productivity, 

constrained by heat  

Little-Karoo  Wheat, vegetables, wine 

grapes, stone fruit, olives  

Dairy, ostriches, sheep, cattle, 

goats, pigs  

Remains moderately high as 

longs as dams fill up  

Montagu -Barrydale  Stone fruit, wheat, barley, wine 

grapes, pome fruit, citrus, 

olives 

Sheep  

Remains high as longs as dams 

fill up  

MosselBay -Herbertsdale  Wheat, barley, canola, berries  

Dairy, ostrich, pigs, cattle, 

sheep  

Transition area , productivity 

could improve with more 

irrigation capacity  

Nelspoort  Cattle, sheep, goats, ostrich  Depends on rangeland 

changes, constrained by heat 

and water  

Olifants irrigation  Citrus, wheat, wine and table 

grapes, rooibos, tomatoes  

Remains viable as l ong as river 

flows and dams fill up, but 

constrained by heat  

Piketberg  Pears, fynbos flowers, stone 

fruit, wheat, citrus, 

herbs/essential oils, wine 

grapes, Cape rush  

Sheep, cattle  

Remains viable as long as farm 

dams fill up, but changing due 

to warming  

Rooikaroo -Aurora  Wheat, canola, rooibos  

Sheep, cattle  

Increasingly marginal for 

wheat  
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Nam e Main commodities  Future agricultural potential 1 

Rûens-east  Wheat, barley, canola  

Sheep, cattle, dairy, pigs 

ostrich  

Currently becoming marginal 

for small grains but could 

improve given possible 

increases in rainfall  

Rûens-west  Wheat, barley, canola  

Dairy, sheep, cattle  

Remains high for small grains 

but with increasing yield 

variability  

Sandveld -south  Wheat,  potatoes, rooibos  

Sheep, cattle  

Increasingly marginal  

Swartland  Wheat, wine and table grapes, 

canola, olives  

Dairy, pigs, sheep, cattle  

Remains high for small grains 

but with increasing yield 

variability  

Tankwa -van Wyksdorp  Wheat, stone fruit, wine grapes  

Sheep, goats, pigs, cattle, 

game, ostrich, dairy  

Slowly declining productivity, 

constrained by heat and 

water  availability  

 

Adaptation  

This chapter addresses adaptation to climate change, with a focus on global principles 

followed by what is alread y being done in the agriculture  sector of the Western Cape . 

Following international convention, adaptati on is separa ted from mitigation in this 

review . However, there are numerous examples in the agricultural sector where 

adaptation and mitigation are interlinked and mutually beneficial.  This view is included 

as one of the approaches of the Western Cape Climate Change R esponse Strategy.  

Responding to climate -related risks involves decision -making in a changing world, with 

continuing uncertainty about the severity and timing of climate change impacts and 

with limits to the effectiveness of adaptation. Iterative risk manag ement with multiple 

feedbacks is a useful approach for adaptation in agriculture. Assessment of the widest 

possible range of potential impacts, including low -probability outcomes with large 

consequences, is central to understanding the benefits and trade -offs of alternative risk 

management actions. The complexity of adaptation actions across scales and contexts 

means that monitoring and learning are important components of effective 

adaptation.  



xxii 

Executive summary  

Status Quo Review of Climate Change and Agriculture in the Western Cape Province  

The agricultural sector of the province  is adapting by respondi ng to the demands 

posed by current climate variability and extremes in the context of other equally 

challenging socio -economic drivers and pressures. Although there are some 

anticipatory responses, most of the current responses are reactive and focused on the 

short term.  

Producers need a wide range of hard and soft technologies and approaches from 

which to make appropriate choices tailored to their own situation and needs. ôNo-

regretõ measures should be robust to a wide range of future climate possibilities. 

Adaptation must be aligned with sustainable development and job retention/creation 

whic h could give rise to the need for  trade -offs. Local government and the private 

sector are increasingly recognised as critical to progress in adaptation, given their ro les 

in scaling up adaptation of communities, households, and civil society and in 

managing risk information and financing. The Western Cape already has good 

examples of successful public -private partnerships in this regard.  

In the agricultural sector, tech nology clearly plays an extremely important part in 

productive potential and adaptive capacity. It includes hardware, software and 

orgware (the capacity to organise and use all of these). Improvements of technologies 

support greater and more efficient prod uction, lower costs, help farmers to reach new 

markets, and can also be employed to reduce risks. Appropriate technologies are 

those which can be managed and maintained by farmers over the long term, and 

which integrate environmental, economic and social s ustainability principles. 

Irrespective of production system, location or resource status, if producers have access 

to a wider choice of appropriate technology options, they are able to innovate and 

improve their practices. The capacity to differentiate and  decide between 

technologies is also necessary.  

Underpinning research and local testing is inadequate due to lack of access to 

databases, insufficient climate monitoring, lack of research capacity (in climate 

change) and lack of funding. The private sector  has taken the lead in providing 

research support, with some areas of research covered by the WCG: Agriculture . 

Water planning and adaptive initiatives for the agricultural sector are often hampered 

by multiple policy, regulatory and institutional frustrat ions. 

Almost all the adaptive responses which are alre ady being implemented in the 

province  are driven primarily by non -climatic drivers, particularly economic drivers (both 

on -farm and consumer -driven), and in some instances the need for greater ecologica l 

and social sustainability. Farmers and agri -businesses adopt new ways of doing things 

only where it makes economic sense and/or the market demands it. However, future 

climate resilience is often acknowledged as a co -benefit.  Good examples of ôno-
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regretsõ approaches providing multiple benefits are Conserv ation Agriculture and the 

FruitLook Project.  

Mitigation  

In this chapter we focus briefly on the two approaches which hold promise for 

agriculture: (1) reducing energy consumption and switching to renewable  energy 

sources, and (2) sequestering carbon through land -based interventions.  

Agri -businesses in the Western Cape  are already developing renewable energy (mainly 

solar photovoltaic) and energy efficiency programmes. The drivers are numerous and 

not all r elated to climate change.  

There are seven principal land -use based climate change mitigation activities in the 

Western Cape.  Four of the activities - the restoration of rangelands, reducing 

degradation, conservation agriculture and the application of bioch ar - will lead to a 

net increase in terrestrial carbon stocks and have substantial secondary ecosystem 

service and climate change adaptation benefits.  

The restoration and long -term sustainable management of indigenous vegetation and 

agricultural soil not o nly leads to a net increase in carbon stocks above - and below - 

ground but it improves the productivity, water infiltration and water retention of the 

land as well as reducing soil erosion and the siltation of rivers.  

The remaining three activities are ener gy related, either through improving energy 

efficiency at a farm and packhouse level, or through the production of bioethanol and 

electricity through anaerobic biogas digestion.  

Both the implementation of anaerobic biogas digestion and bioethanol provide a  

means of processing waste streams from the agricultural sector in a way that generates 

energy, leads to a net reduction in GHG emissions, and reduces potential water and 

soil pollution (similar projects in KwaZulu -Natal are primarily being implemented for  the 

water pollution benefit before climatic considerations).  

All seven climate change mitigation opportunities will require further investment in rural 

areas and the creation of required expertise and capacity, making their realization a 

potential source of jobs and skill development in rural parts of the Western Cape where 

such opportunities are certainly needed.  

Monitoring and Evaluation ( M&E) 

M&E for Climate  Smart Agriculture is becoming a high priority and is starting to be 

developed. However, there is  a critical gap to which the Western Cape SmartAgri 
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project can make a significant contribution, both for the benefit of the agricultural 

sector in the province and much wider.  

It does mean that much pioneering work will be required in the M&E component of  the 

project. Given that the team capacity for M&E only comprises one M&E Specialist, it will 

be essential that the other team members think ôM&Eõ in the development of the 

strategy so that, in particular the development of the indicators , can benefit fro m their 

collective expertise.  

Another requirement will be to keep abreast with the fast moving emergence of 

publications and hopefully some examples of Climate Smart Agriculture M&E 

frameworks, systems and indicators and the evaluation reports which follow . 

Finally, methodological innovations around issues such as uncertainty, longer term 

results, baselines and attribution are also important, publishable project results.  

Conclusions  

The Western Cape agriculture sector is faced with numerous difficulties an d climate 

change will exert its influence in the context of multiple interacting drivers and pressure 

points. Agriculture is highly dependent on effective risk management covering all three 

sustainability components: economic, environmental and social.  

All farms can experience exposure to variable and extreme weather, but some are 

able to draw on resources and skills to ôbounce backõ relatively unscathed, whereas 

others never fully recover and become morbid or fail. Economies of scale and 

diversification a cross commodities and agro -ecological zones renders larger farming 

groups much more resilient than small and undiversified farming operations.  

In order to succeed on a green growth path, agriculture must go beyond  response and 

plan strategically (anticipat ory) for the near - and mid -term future.  While pockets of 

increasingly marginal production potential need to be identified, there are many areas 

of opportunity. In some cases certain agro -ecological zones will benefit from relatively 

benign climate changes such as moderate warming with potentially stable or even 

increased rainfall. In other cases, a shift to more resilient crop types and farming systems 

(climate smart agriculture) can buffer agriculture against some aridification without 

negatively impacting  profitability or jobs.  

This review has found that, although the agricultural value chain is known to be 

extremely important in the Western Cape, almost no work has been done to assess the 

impacts of climate change across the value chain. Growth opportunit ies in the value 

chain should be well assessed against climate change risks and impacts, including the 

question of limiting resources (water, energy) required for these activities.  
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The sector is beginning to measure its carbon footprint. The transition fro m measuring to 

reducing the footprint now needs to be made, with the correct policy support. Farmers 

will adopt mitigative actions if convinced of the benefits, and this will drive the response 

to reduce GHG emissions from the agriculture sector. Some opti ons such as wind and 

solar energy at scale could even become lucrative sources of additional income for 

land owners.  

In conclusion, the Western Cape will likely remain a strong agricultural region, at least in 

the near - to medium -term. It is likely that th ere will be ôwinnersõ and ôlosersõ and the 

sector together with government needs to identify the latter and provide support. The 

next step of the SmartAgri project will be to develop a Climate Change Response 

Framework and Implementation Plan. This will pr ovide the mechanisms for such support.  
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Glossary 

Adaptation:  The process of a djustment to actual or expected climate and its effects. In 

human systems, adaptation seeks to moderate harm or exploit beneficial opportunities. 

In natural systems, human intervention may facilitate adjustment to expected climate 

and its effects.  

Adaptati on options:  The array of strategies and measures that are available and 

appropriate for addressing adaptation needs. They include a wide range of actions 

that can be categorized as structural, institutional, or social.  

Adaptive capacity:  The ability of sys tems, institutions, humans, and other organisms to 

adjust to potential damage, to take advantage of opportunities, or to respond to 

consequences.  Adaptive capacity of individuals, households and communities is 

shaped by their access to and control over nat ural (e.g. water resources), human (e.g. 

knowledge, skills), social (e.g. cooperation, support), physical (e.g. irrigation 

infrastructure) and financial (e.g. credit) resources . 

Adaptive management:  A process of iteratively planning, implementing, and modi fying 

strategies for managing resources in the face of uncertainty and change. Adaptive 

management involves adjusting approaches in response to observations of their effect 

and changes in the system brought on by resulting feedback effects and other 

variab les. 

Agriculture, Forestry and Other Land Use (AFOLU):  Agriculture,  Forestry and Other Land 

Use plays a central role for food security and  sustainable development . The main 

mitigation options within  AFOLU involve one or more of three strategies: prevention  of 

emissions to the atmosphere by conserving existing carbon pools in soils  or vegetation 

or by reducing emissions of methane (CH 4) and nitrous oxide (N 2O); sequestration ñ

increasing the size of existing carbon  pools, and thereby extracting carbon dioxide 

(CO 2) from the atmosphere;  and substitution ñsubstituting biological products for fossil  

fuels or energy -intensive products, thereby reducing CO 2 emissions. Demand -side 

measures (e.g., by reducing losses and wastes of food,  changes in human diet, or 

changes  in wood consumption) may also  play a role. FOLU (Forestry and Other Land 

Use)ñalso referred to as  LULUCF (Land use, land -use change, and forestry) ñis the 

subset of  AFOLU emissions and rem ovals of greenhouse gases  resulting  from direct 

human -induced land u se, land -use change and forestry  activities excluding agricultural 

emissions. 

Bioenergy:  Energy that is derived from biological matter (i.e. from plants and animals) 

but which has not undergone a geological process (cf. fossil fuels). Carriers of 

bioenergy  may be solid (e.g. wood, straw), liquid (e.g. biodiesel, bioethanol) or gaseous 

(e.g. methane).  
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Bioethanol:  This is a liquid biofuel, mainly produced by the fermentation of 

carbohydrates. A variety of materials contain carbohydrates that can be fermented to 

produce bioethanol, such as cereals, milk (lactose), potatoes, sugar beet, sugarcane 

and wine.  

Biofuel:  A fuel, generally in liquid form, developed from organic matter or combustible 

oils produced by living or recently living plants. Examples of biofu el include alcohol 

(bioethanol) and soybean oil.  

Biogas:  This is a gaseous biofuel. It is mainly produced by the anaerobic fermentation of 

biological feedstocks (e .g . animal manure, residues and biowaste, energy crops). When 

biogas is upgraded to biomethane,  contaminants and carbon dioxide are removed, 

which allows it to be used in the same way as natural gas. Biogas can also be obtained 

through gasification of ligno -cellulosic material (e .g . wood chips, straw, corn stover) or 

through pre -treatment with steam  and enzymes.  

Biome:  A biome is a major and distinct regional element of the biosphere, typically 

consisting of several ecosystems (e.g., forests, rivers, ponds, swamps within a region). 

Biomes are characterized by typical communities of plants and animals . 

Carbon dioxide (CO 2): A naturally occurring gas, also a by -product of burning fossil fuels 

from fossil carbon deposits, such as oil, gas, and coal, of burning biomass, of land use 

changes, and of industrial processes (e.g., cement production). It is the principal 

anthropogenic greenhouse gas that affects the Earthõs radiative balance. It is the 

reference gas against which other greenhouse gases are measured and therefore has 

a Global Warming Potential of 1.  

Carbon dioxide (CO 2) fertilization:  The enhancem ent of the growth of plants as a result 

of increased atmospheric carbon dioxide (CO 2) concentration.  

Carbon footprint:  Measure of the exclusive total amount of emissions of carbon dioxide 

(CO 2) that is directly and indirectly caused by an activity or is ac cumulated over the life 

stages of a product . 

Carbon sequestration:  The removal and storage of carbon  from the atmosphere in 

carbon sinks (such as oceans, forests  or soils) through physical or biological processes, 

such as photosynthesis.  

Carbon tax : A levy  on the carbon content of fossil fuels. Because virtually all of the 

carbon in fossil fuels is ultimately emitted as carbon dioxide (CO 2), a carbon tax is 

equivalent to an emission tax on CO 2 emissions. 

Climate change:  Climate change refers to a change in the state of the climate that 

can be identified (e.g., by using statistical tests) by changes in the mean and/or the 

variability of its properties, and that persists for an extended period, typically decades 
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or longer. Climate change may be due to natural internal processes or external forcings 

such as modulations of the solar cycles, volcanic eruptions, and persistent 

anthropogenic changes in the composition of the atmosphere or in land use. Note that 

the Framework Convention on Climate Cha nge (UNFCCC) def ines climate change as: 

ôa change of climate which is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and which is in addition to natural 

climate variability observed over comparable time periodsõ. The UNFCCC thus makes a 

distinction between climate change attributable to human activities altering the 

atmospheric composition, and climate variability attributable to natural causes.  

Climate model:  A numerical representation of the climate system based o n the 

physical, chemical, and biological properties of its components, their interactions, and 

feedback processes, and accounting for some of its known properties. The climate 

system can be represented by models of varying complexity; that is, for any one 

component or combination of components a spectrum or hierarchy of models can be 

identified, differing in such aspects as the number of spatial dimensions, the extent to 

which physical, chemical, or biological processes are explicitly represented, or the le vel 

at which empirical parameterizations are involved. Climate models are applied as a 

research tool to study and simulate the climate, and for operational purposes, including 

monthly, seasonal, and interannual climate predictions.  

Climate scenario:  A plau sible and often simplified representation of the future climate, 

based on an internally consistent set of climatological relationships that has been 

constructed for explicit use in investigating the potential consequences of 

anthropogenic climate change, o ften serving as input to impact models. Climate 

projections often serve as the raw material for constructing climate scenarios, but 

climate scenarios usually require additional information such as the observed current 

climate.  

Climate Smart Agriculture:  An approach to developing the technical, policy and 

investment conditions to achieve sustainable agricultural development for food security 

under climate change. The magnitude, immediacy and broad scope of the effects of 

climate change on agricultural system s create a compelling need to ensure 

comprehensive integration of these effects into national agricultural planning, 

investments and programs. The CSA approach is designed to identify and 

operationalize sustainable agricultural development within the expli cit parameters of 

climate change.  

Climate variability:  Variations in the mean state and other statistics (such as standard 

deviations, the occurrence of extremes, etc.) of the climate on all spatial and temporal 

scales beyond that of individual weather eve nts. Variability may be due to natural 

internal processes within the climate system (internal variability), or to variations in 

natural or anthropogenic external forcing (external variability).  
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Community -based adaptation:  Local, community -driven adaptation . Community -

based adaptation focuses attention on empowering and promoting the adaptive 

capacity of communities. It is an approach that takes context, culture, knowledge, 

agency, and preferences of communities as strengths.  

Disaster: Severe alterations in the normal functioning of a community or a society due 

to hazardous physical events interacting with vulnerable social conditions, leading to 

widespread adverse human, material, economic, or environmental effects that require 

immediate emergency response t o satisfy critical human needs and that may require 

external support for recovery . 

Disaster risk management : Processes for designing, implementing, and evaluating 

strategies, policies, and measures to improve the understanding of disaster risk, foster 

disaster risk reduction and transfer, and promote continuous improvement in disaster 

preparedness, response, and recovery practices, with the explicit purpose of increasing 

human security, well -being, quality of life, and sustainable development.  

Disaster risk reduction : Denotes both a policy goal or objective, and the strategic and 

instrumental measures employed for anticipating future disaster risk; reducing existing 

exposure, hazard, or vulnerability; and improving resilience.  

Downscaling:  Downscaling is a m ethod that derives local - to regional -scale (10 to 100 

km) information from larger -scale models or data analyses. Two main methods exist: 

dynamical downscaling and empirical/statistical downscaling. The dynamical method 

uses the output of regional climate models, global models with variable spatial 

resolution, or high -resolution global models. The empirical/statistical methods develop 

statistical relationships that link the largescale atmospheric variables with local/regional 

climate variables. In all cases , the quality of the driving model remains an important 

limitation on the quality of the downscaled information.  

Ecosystem -based adaptation:  The use of biodiversity and ecosystem services as part of 

an overall adaptation strategy to help people to adapt to  the adverse effects of 

climate change. Ecosystem -based adaptation uses the range of opportunities for the 

sustainable management, conservation, and restoration of ecosystems to provide 

services that enable people to adapt to the impacts of climate change.  It aims to 

maintain and increase the resilience and reduce the vulnerability of ecosystems and 

people in the face of the adverse effects of climate change. Ecosystem -based 

adaptation is most appropriately integrated into broader adaptation and 

dev elopment  strategies . 

Ecosystem services:  Ecological processes or functions having monetary or non -

monetary value to individuals or society at large. These are frequently classified as (i) 

supporting services such as productivity or biodiversity maintenance, (ii) p rovisioning 

services such as food, fiber, or fish, (iii) regulating services such as climate regulation or 
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carbon sequestration, and (iv) cultural services such as tourism or spiritual and aesthetic 

appreciation.  

Extensive farming  (as opposed to intensive farming) : An agricultural production system 

that uses small inputs of labo ur, fertilizers, and capital, relative to the land area being 

farmed.  Extensive farming most commonly refers to sheep and cattle farming in areas 

wit h low agricultural productivity.  

Food security:  A state that prevails when people have secure access to sufficient 

amounts of safe and nutritious food for normal growth, development, and an active 

and healthy life.  

Food system:  A food system includes the suite of activities and actors in the food chain 

(i.e., producing, processing and packaging, storing and transporting, trading and 

retailing, and preparing and consuming food); and the outcome of these activities 

relating to the three components underpinning food security (i.e., access to food, 

utilization of food, and food availability), all of which need to be stable over time. Food 

security is therefore underpinned by food systems, and is an emergent property of the 

behavio ur of the whole food system. Food insecurity arises when any aspe ct of the food 

system is stressed. 

Greenhouse Gas es: Those gaseous constituents of the atmosphere that absorb and 

emit radiation at specific wavelengths within the spectrum of infrared radiation emitted 

by the Earthõs surface, the atmosphere, and clouds. 

Invasive alien species:  A species introduced outside its natural past or present 

distribution (i.e., an alien species) that becomes established in natural or semi -natural 

ecosystems or habitat, is an agent of change, and threatens native biological diversit y. 

Land use and Land use change:  Land use refers to the total of arrangements, activities, 

and inputs undertaken in a certain land cover type (a set of human actions). The term 

land use is also used in the sense of the social and economic purposes for whic h land is 

managed (e.g., grazing, timber extraction, and conservation). Land use change refers 

to a change in the use or management of land by humans, which may lead to a 

change in land cover. Land cover and land use change may have an impact on the 

surfac e albedo, evapotranspiration, sources and sinks of greenhouse gases, or other 

properties of the climate system and may thus give rise to radiative forcing and/or other 

impacts on climate, locally or globally.  

Maladaptive actions (or maladaptation):  Actions  that may lead to increased risk of 

adverse climate -related outcomes, increased vulnerability to climate change, or 

diminished welfare, now or in the future.  
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Mitigation (of climate change):  A human intervention to reduce the sources or 

enhance the sinks of  greenhouse gases.  

Monitoring and Evaluation (M&E):  A process that helps improving performance and 

achieving results. Its goal is to improve current and future management of outputs, 

outcomes and impact. It is mainly used to assess the performance of proje cts, 

institutions and programmes set up by governments, international organisations and 

NGOs. It establishes links between the past, present and future actions.  

Phenology:  The relationship between biological phenomena that recur periodically 

(e.g., develop ment stages, migration) and climate and seasonal changes.  

Renewable energy:  Any form of energy from solar, geophysical, or biological sources 

that is replenished by natural processes at a rate that equals or exceeds its rate of use.  

Representati ve concentr ation pathways : Scenarios that include time series of emissions 

and concentrations of the full suite of greenhouse gases and aerosols and chemically 

active gases, as well as land us e/land cover . The word representative signifies that 

each RCP provides only  one of many possible scenarios that would lead to the specific 

radiative forcing c haracteristics. The term pathway emphasizes that not only the long -

term concentration levels are of interest, but  also the trajectory taken over time to 

reach that outcome . 

Resilience:  The capacity of a social -ecological system to cope with a hazardous event 

or disturbance, responding or reorganizing in ways that maintain its essential function, 

identity, and structure, while also maintaining the capacity for adaptation, lear ning, 

and transformation.  

Risk: The potential for consequences where something of human value (including 

humans themselves) is at stake and where the outcome is uncertain. Risk is often 

represented as probability of occurrence of hazardous events or trends  multiplied by 

the consequences if  these events occur.  

Risk management:  The plans, actions, or policies implemented to reduce the likelihood 

and/or consequences of risks or to respond to consequences.  

Sustainable development:  Development that meets the nee ds of the present without 

compromising the ability of future generations to meet their own needs.  

Uncertainty:  A state of incomplete knowledge that can result from a lack of information 

or from disagreement about what is known or even knowable. It may have  many types 

of sources, from imprecision in the data to ambiguously defined concepts or 

terminology, or uncertain projections of human behavio ur. Uncertainty can therefore 

be represented by quantitative measures (e.g., a probability density function) or by  

qualitative statements (e.g., reflecting the judgment of a team of experts).  
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Value chain:  The set of actors (private, public, and including service providers) and the 

sequence of value -adding activities involved in bringing a product from production to  

the final consumer. In agriculture they can be thought of as a ôfarm to forkõ set of 

processes and flows.  

Vulnerability:  The propensity or predisposition to be adversely affected. Vulnerability 

encompasses a variety of concepts including sensitivity or susce ptibility to harm and 

lack of capacity to cope and adapt.  
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1. Introduction  

1.1 The Project: SmartAgri  

First-hand experience by farming communities and scientific projections for the future 

strongly suggest that climate change will have significant implications f or the resilience 

of the agricultural sec tor in the Western Cape  of South Africa. Global market instability, 

rising input costs, increased pressure on natural resources, and uncertainties around 

land reform processes are additional realities and drivers th at cha llenge the robustness 

of the Western Capeõs agricultural sector. It has become evident that practical 

solutions are required to the additional issue of climate change, which will provide real 

measurable resilience to farmers and agri -businesses, with  wide -ranging knock -on 

benefits to rural communities and natural resource management. Such solutions require 

framing and planning at sub -national level, and for the agricultural sector, within the 

co -operative governance approach of the Western Cape Provin cial Government. To 

this end,  a collaborative project between the Western Cape Department of Agriculture 

(WCG: AGRICULTURE), the Department of Environmental Affairs & Development 

Planning ( WCG: EADP), a consortium led by the University of Cape Townõs African 

Climate & Development Initiative (ACDI), and the agricultural sector has been 

launched. The project is called Smart Agriculture for Climate Resilience  (SmartAgri) and 

runs from August 2014 to March 2016.   

1.2 SmartAgri: Aims and work phases  

SmartAgri sets out to facilitate the collective identification, analysis and prioritisation of 

feasible risk management approaches, effective existing and new technologies which 

create resilience, and implementation pathways for specific climate change risks, 

commodities  and farming systems across the province. It also aims to identify 

opportunities where th e agricultural sector of the Western Cape  can contribute to the 

reduction of Greenhouse Gas (GHG) emissions as the country implements its targets in 

this respect. Furt hermore, SmartAgri seeks to build a  strong network of key stakeholders 

and decision -makers that can create an enabling environment for collective action 

and knowledge sharing over the short and long term. The overarching aim is to develop 

a practical and r elevant climate change response framework and implementation 

plan specifically for th e agricultural sector of the Western Cape . 
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SmartAgri has been organised into three work phases as set out in Figure 1.1.  

 
Figure 1.1: The three work phases and deliverables of the SmartAgri project  

 

Phase 1: Status Quo  

Phase 1 will focus on a Status Quo Assessment of impacts and responses to climate 

change in agr iculture in the Western Cape . The primary product of this ph ase is a Status 

Quo Review, the scope and objective of which is discussed in more detail at the end of 

this chapter. The other two products are the creation of a stakeholder database which 

captures the diversity of stakeholder groups that make up the secto r as well as the 

organisations of two stakeholder workshops which initiated the in -depth participatory 

multi -stakeholder consultation process.   

 

Phase 2: Framework  

The output of Phase 2 will be a practical and locally relevant Climate Change 

Response Fram ework which builds on a strong science basis, best practice (including six 

adaptation/mitigation case studies) as well as intensive stakeholder engagement 

throughout the province in order to collate the various response strategies and 

technologies being us ed or that are potentially available to farmers to increase 

resilience to climate change.  

 

Phase 3: Implementation Plan  

Based on the Climate Change Response Framework from Phase 2, an Implementation 

Plan will be developed. To ensure the effective implement ation of response strategies 

the plan is to be accompanied by a communication campaign. This communication 

campaign draws on the stakeholder engagement and communication plan of Phases 

1 and 2 and will enhance the optimisation of communication, information  sharing and 

learning across all relevant groups and decision -making authorities. The campaign will 
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also strengthen the support and ownership of the implementation plan among 

government agencies, farmers, agribusinesses and support organisations. The succe ssful 

execution of the plan will be further strengthened through a tailored monitoring and 

evaluation (M&E) plan which will allow for effective management and reporting of the 

implementation activities.   

1.3 SmartAgri: Approach and Methodology  
As its point of departure, SmartAgri adopts a fully participatory and collaborative 

approach that captures the understanding, experiences and needs of a wide rang e of 

stakeholders across the province . It takes into account the near term (2015 -2035) and 

the medium term (20 40-2060). This approach is, however, framed within the globalised 

nature of climate change and agricultural impacts. It also considers broader 

timeframes from recent history (1960 -2012) to end -century (2075 -2095), and the 

importance of agriculture not only  for its immediate local actors but for the economy 

and security of the provincial and national population.  

The project is based on the understanding that in order to respond to climate change 

appropriately, one first needs to understand the impacts on var ious agricultural 

activities. To understand impacts one needs to be clear about risk, sensitivity to risk and 

local context. The risk analysis which will inform the framework and implementation plan 

will draw on four key considerations:  

¶ climate futures;  

¶ scenarios for the future of agriculture as a sector under changing conditions, 

including social, economic and environmental considerations;  

¶ the importance of place (spatial context); and  

¶ farming category (commercial, smallholder or subsistence).  

Individ ual commodities have widely differing sensitivities and opportunities under 

conditions of climate change. As such, a commodity -based approach will be taken to 

assess suitable response strategies and technologies. By taking such a holistic 

approach, SmartAg ri will be able to identify and foster commodity - and area -specific 

response options that are tailored for the needs and capabilities of a range of farming 

categories and available resources.  

For the purposes of the SmartAgri project, spatial units or agro -climatic zones have 

been identified for the Western Cape . These were arrived at through the aggregation 

of the more than 80 Relatively Homogeneous Farming Areas (RHFAs) based on climatic, 

vegetative and productive attributes (Map 1.1, Table 1.1). They def ine the agricultural 

landscape of the province and will be used throughout this project.  

RHFAs are described as follows (http://www.elsenburg.com/gis/): òHomogeneous 

Farming Areas demarcate areas where the main agricultural activities practiced, or 
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which realistically could be practiced, are common to most farm enterprises and within 

which the pertinent climate factors do not vary sufficiently to influence production 

practices and potential. These agro -ecological zones provide an excellent spatial unit 

for  representing the specific agricultural character, current enterprises and climatic 

potential of a locality.ó 

 

 



19 

Chapter 1 Introduction  

Status Quo Review of Climate Change and Agriculture in the Western Cape Province  

 

 

 

Map 1.1: Merged Relatively Homogeneous Farming Areas (RHFAs) showing 23 agro -climatic zones as  used for the 

SmartAgri Project. Developed by M. Wallace, WCG: Agriculture . 
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Table 1.1: Summary of broad biophysical features and crop/livestock commodities for 

each agro -climatic zone in the Western Cape  

Nam e Main biophysical features  Main crops  Livestock  

Bokkeveld  High altitude plains 

between mountain ridges  

Pome fruit, wheat, stone fruit, 

onions, potatoes  

Cattle  

Bo-

Langkloof -

Outeniqua  

East-west mountains and 

valleys near coast  

Pome fruit, hops, wheat, sto ne 

fruit, flowers, honeybush  

Cattle, sheep, 

goats  

Breede  Broad river valley 

surrounded by mountains, 

fertile  

Wine and table grapes, wheat, 

stone fruit, pome fruit, olives, 

citrus, vegetables, flowers  

Broilers, egg -

laying 

chickens  

Cape Town -

Winelands  

Ocea nic with mountains  Wine and table grapes, wheat, 

stone fruit, vegetables, olives, 

canola, citrus, flowers, berries  

Broilers, egg -

laying 

chickens, pigs  

Cederberg  High elevation mountains 

and valleys  

Rooibos, wheat, citrus, wine 

grapes, stone fruit, vegetab les, 

potatoes, flowers  

Cattle  

Grabouw -

Villiersdorp -

Franschhoek  

Plains with low elevation 

mountains  

Pome fruit, wine grapes, wheat, 

barley, stone fruit, flowers, 

berries  

 

GrootBrak -

Plett 

Coastal plains  Wheat, barley, vegetables, 

nuts, berries, flowers, 

ho neybush  

Cattle, dairy, 

egg -laying 

chickens  

Hardeveld/ 

Sandveld -

north  

Coastal plain  Wheat, wine grapes, rooibos, 

potatoes, vegetables  

Cattle, sheep  

Hex Interior narrow valley 

surrounded by high 

mountains  

Table grapes, citrus   

Knersvlakte  Very flat plain rising gently 

to escarpment  

Wheat, wine and table grapes, 

rooibos  

Cattle, goats, 

sheep  

Koup  Mostly flat plain rising 

gently to escarpment  

Olives, vegetables and 

vegetable seed, stone fruit  

Cattle, game, 

goats, sheep  

Little-Karoo  Flat but surrounded by 

mo untain ranges  

Wheat, vegetables, wine 

grapes, stone fruit, olives, nuts  

Cattle, dairy, 

goats, 

ostriches, pigs, 

sheep  
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Nam e Main biophysical features  Main crops  Livestock  

Montagu -

Barrydale  

Mountainous with fertile 

valleys  

Stone fruit, wheat, barley, wine 

grapes, pome fruit, citrus, olives, 

flowers, nuts  

Sheep  

MosselBay -

Herbertsdale  

Hilly coastal plain up to 

mountain range  

Wheat, barley, canola, flowers  Cattle, dairy, 

ostriches, pigs, 

sheep  

Nelspoort  Flat with isolated hills, on 

escarpment  

Olives Cattle, goats, 

ostriches, 

sheep  

Olifants 

irrigation  

Narrow co astal hilly plain, 

dry land with fertile river 

valleys  

Citrus, wheat, wine & table 

grapes, rooibos, tomatoes, 

potatoes  

 

Piketberg  ôIsland mountainõ, fertile 

shale soils 

Pears, fynbos flowers, stone 

fruit, wheat, citrus, 

herbs/essential oils, wine 

grapes, Cape rush, rooibos  

Cattle, sheep  

Rooikaroo -

Aurora  

Flat dry plains  Wheat, canola, rooibos, table 

& wine grapes, potatoes, olives, 

flowers  

Cattle, sheep  

Rûens-east  Hilly coastal plain, 

bordered by mountains in 

north, coast in south,  

fertile soils 

Wheat, b arley, canola, citrus, 

olives, herbs/essential oils, 

Cape rush, berries, honeybush  

Cattle, dairy, 

ostriches, pigs, 

sheep  

Rûens-west  Hilly coastal plain, 

bordered by mountains in 

north, coast in south,  

fertile soils 

Wheat, barley, canola, wine 

grapes, pome  fruit, flowers, 

vegetables, olives, citrus, 

herbs/essential oils, berries  

Cattle, dairy, 

sheep  

Sandveld -

south  

Coastal, sandy infertile 

soils 

Wheat, potatoes, rooibos, 

canola, citrus, flowers  

Cattle, sheep  

Swartland  Fertile, undulating 

bordered by mounta ins to 

the east  

Wheat, wine and table grapes, 

canola, olives, citrus, 

vegetables, stone fruit, berries, 

flowers  

Cattle, dairy, 

pigs, sheep  

Tankwa -

vanWyksdorp  

Mostly flat plain, bordered 

by mountains with 

escarpment to the north, 

split by the Klein 

Swartbe rge and with 

Langeberge to the south  

Wheat, stone fruit, wine & table 

grapes, vegetables, olives, nuts  

Cattle, dairy, 

game, goats, 

ostriches, pigs, 

sheep  



22 

Chapter 1 Introduction  

Status Quo Review of Climate Change and Agriculture in the Western Cape Province  

1.4 The Status Quo report: scope and objective  
The Status Quo Review is a critical component of the Smart Agri project as it informs the 

development of the Climate Change Response Framework and Implementation Plan.  

The Review goes beyond the assessment of climate change responses in agriculture . It 

also engages in the assessment of risk and impacts of specific  commodities and agro -

climatic zones in order to provide a detailed understanding of the response gaps, 

needs and opportunities.  

This Review brings together the knowledge of an interdisciplinary team of scientists who 

have high levels of expertise in clim ate change and agriculture.  While each chapter 

discusses the agricultural sector of the Western Cape from a different angle, jointly and 

with the assistance of spatial maps they create a holistic understanding of the 

agricultural sector from a systems per spective.  

The Review is based on in -depth desktop study and on findings from previous scientific 

studies undertaken by the chapter authors and others working in this field. In addition, 

the report is informed by the findings from two stakeholder workshops that took place in 

October 2014 (Appendix 1) as well as by the information generated during expert 

interviews in Phase 1.  

The Review is intended to become a practical tool that aids the decision - making of the 

stakeholder groups and government agencies in their day -to -day and long -term 

decision -making.  The close collaboration and regular knowledge exchange between 

the chapter authors, the core project team comprised of government officials and 

researchers and the consultation of key representatives from th e agricultural sector 

provided ample opportunities to test whether the data, findings and recommendations 

presented in the report are of value to the agricultural communities.  
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2. Background and context  

2.1 Global climate change and agriculture  
Clima te change is one of the most serious issues facing the world over the coming 

decades, as it can be seen as a disruptive ôgame changerõ given the many concurrent 

economic, political and social issues. It is a highly complex problem, interacting with 

other g lobal changes such as human population growth  and  increasing ly limiting 

natural resources . The most recent global assessment of climate change, the 

Intergovernmental Panel on Climate Change (IPCC) 5 th Assessment Report (IPCC, 2013; 

IPCC, 2014a; IPCC, 2014b ), commonly termed the AR5, confirms that the scientific 

evidence points unequivocally towards continued warming and changes in rainfall 

patterns. It provides a comprehensive compilation of the global status quo and 

projections on climate change.  

Agricultu re is highly vulnerable to these changes, and in a globalised world this means 

significant impacts on agriculture and food systems at multiple scales. However, climate 

trends and impacts will differ from place to place, even within smaller areas such as 

provinces and districts. This complicates our understanding of impacts, but also creates 

significant opportunities.  

The underlying drivers of climate change are well researched and relate primarily to the 

burning of fossil fuels and other human activities wh ich release gases such as carbon 

dioxide (CO 2) into the atmosphere. These so -called Greenhouse Gases (GHGs) have a 

strong warming effect on the earthõs climate, and this has been measured for over 100 

years. Each of the last three decades has been successi vely warmer at the Earthõs 

surface than any preceding decade since 1850. In the Northern Hemisphere, 1983 ð2012 

was likely the warmest 30 -year period of the last 1400 years (Figure 2.1 and Figure 2.2).  
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Figure 2.1:  Observed global mean combined land and ocean surface temperature 

anomalies, from 1850 to 2012 from three data sets. Top panel: annual mean values. 

Bottom panel: decadal mean values including the estimate of uncertainty for one 

dataset (black). Ano malies 2 are relative to the mean of 1961ĭ1990. A positive anomaly 

means that temperatures have risen during this period. Source: Adapted from IPCC 

(2013). 

 

                                                 
2 òAnomalyó in the context of climate change refers to the deviation of a variable  such as 

temperature or rainfall  from its value averaged  over a reference period.  






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































