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Executive summary 

The Western Cape Government (WCG) has recognised the important role of the 

agricultural sector in the provincial economy and its growth potential, in job creation, 

and in the socio-economic development needs of the rural areas. At the same time, it 

has also identified the agricultural sector as being particularly vulnerable to a changing 

climate. This calls for urgent action in guiding and supporting the sector to adapt to the 

unavoidable impacts of climate change, and to reduce its emissions of Greenhouse 

Gases. A strategic and co-ordinated approach is required for the development of long 

term resilience to climate change through climate smart agriculture and for placing the 

sector on a clear pathway towards the Green Economy. 

The Western Cape Climate Change Response Framework for the Agricultural sector 

(SmartAgri Framework) builds on the Western Cape Climate Change Response Strategy 

(WCCCRS), specifically the focus area “Food Security” which promotes climate smart 

agriculture. It also aligns closely with the current five-year Provincial Strategic Plan and 

the Department of Agriculture’s Strategic Goals. One of the seven Goals is “Optimise the 

sustainable utilisation of water and land resources to increase climate smart agricultural 

production”.  

The SmartAgri Framework is strongly premised on collaborative planning and action 

within and between the public and private sector, including National, Provincial and 

Local Government; organised agriculture and industry associations; farmers, agri-

processors and agri-business; labour and civil society; and research and academic 

institutions. The WCG is implementing a number of initiatives which contribute to building 

climate resilience in the agricultural sector – but they will need to be scaled up and out, 

and integrated into a wider joined-up sectoral effort. Only when climate change 

considerations are integrated and institutionalised into many different arenas of decision 

making which affect the agricultural sector, can the long term resilience of the sector to 

climate change be realised. The SmartAgri Framework presents the “roadmap” for the 

joint effort to guide the agricultural sector into an uncertain climatic future. It seeks to 

ensure the continued growth and competitiveness of the whole value chain in a manner 

which is sustainable on all levels and allows innovation and new opportunities to develop 

out of the challenge at hand. 

Farmers are known for their ability to manage climatic and other risks. There is existing 

capacity in the agricultural sector of the Western Cape system to adapt to the added 

stresses of climate change. Key assets within the sector include high levels of 

diversification of commodities and markets, a well-organised commercial sector which 

provides research, technical and marketing support, a very strong value chain, and 

excellent local research and training capacity. Local companies are already providing 

energy-saving low carbon solutions to farms and agri-businesses. These assets and 

solutions must be harnessed to stimulate innovation and technology transfer for 
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adaptation and mitigation. The SmartAgri Framework will ensure that the existing 

response capacity is developed to its greatest potential. It promotes responses that are 

practical, relevant and locally implementable over various time scales and budgets.   

For the development of the SmartAgri Framework an intensive, multi-disciplinary 

integrative systems approach was taken which included the following components:  

 An extensive stakeholder consultation process conducted across the province 

 The formulation of a Vision 

 A scenario analysis and gap analysis 

 A Multi-Criteria Analysis of “response options” 

 Alignment with key National and Provincial policies, strategies and plans, and related 

provincial initiatives such as the Climate Change Mitigation Scenarios for the Energy 

Sector (2015). 

 

Climate scenarios suggest that changes in temperature and rainfall regime could be 

either gradual (“Trend” scenario) or rapid (“Shock” scenario), and in either case are likely 

to be combined with periodic extreme events of different spatial scale and impact, from 

short term local flooding and hail events through to longer duration regional droughts. 

The climate scenarios remain uncertain and decisions and responses need to be robust 

in the face of different possible trajectories.  

We are left with the choice/option of developing adaptive responses in a coordinated 

and anticipatory way that takes into account both climate and socio-economic threats 

(“High Road”), and could facilitate resilience, or we can continue to adapt an 

uncoordinated and unbalanced way (“Low Road”). To achieve the “High Road” under 

considerable climate uncertainty will require integration of climate change 

considerations into longer term resource and economic planning with discussions around 

possible radical transformation (continued scenario assessment with feedbacks). An 

open discourse on agriculture’s role in long-term sustainable and climate resilient 

development is needed which may require transformative social and resource use 

approaches and a more radical departure from “business-as-usual”. Some difficult policy 

trade-off decisions may be required in this process, for example the allocation of scarce 

resources to industry versus agriculture.  

For the agricultural sector to travel safely on the “High Road” into the future the SmartAgri 

Framework suggests a focus on the following four strategic focus areas (SFA): 

1. Promote a climate-resilient agricultural sector that is productive, competitive, 

equitable and ecologically sustainable across the value chain 

2. Strengthen effective climate disaster risk reduction and management for 

agriculture 
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3. Strengthen monitoring, data and knowledge management and sharing, and lead 

strategic research for climate change and agriculture 

4. Ensure good co-operative governance and institutional planning for effective 

climate change response implementation for agriculture 

 

The SmartAgri Framework will be executed through a commodity specific, spatially 

explicit and time bound Implementation Plan that is reinforced by specific Priority Projects 

under each SFA. These will be accompanied by a Monitoring and Evaluation Plan 

intended to track the progress on the “High Road” towards climate resilience in the 

agricultural sector. 
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1. Introduction 

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

strongly suggest that climate change will have significant implications for the resilience 

of the agricultural sector 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 that challenge the robustness of the 

Western Cape’s agricultural sector. It has become evident that practical solutions are 

required to the additional challenge 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 Provincial Government (WCG). 

To this end, the WCG launched a project (“SmartAgri”) which facilitated the collective 

identification, analysis and prioritisation of: i) feasible risk management approaches 

which include improved resource efficiencies; ii) existing and new technologies which 

are effective in creating resilience, and iii) implementation pathways for specific climate 

change risks, commodities and farming systems across the province. It also identified 

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

reduction of Greenhouse Gas (GHG) emissions as the country and province implement 

their reduction targets in this respect. Furthermore, 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 project is a collaborative effort between the Western Cape Department of 

Agriculture (WCG: Agriculture) and the Western Cape Department of Environmental 

Affairs & Development Planning (WCG: EADP). However, the process has included 

numerous other Provincial and National Departments and Local Government. 

This report presents the Climate Change Response Framework for the Agricultural sector 

of the Western Cape (SmartAgri Framework). This will be followed by an associated 

Implementation Plan and a Monitoring & Evaluation (M&E) Plan. 
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1.2 Purpose of the SmartAgri Framework 
The Western Cape Climate Change and Agriculture Response Framework sets out to: 

 Provide a time-specific strategic roadmap to a climate-resilient agricultural sector 

 Provide spatially explicit, commodity-specific and scale-sensitive implementation 

pathways for specific climate risks that are practical and effective  

 Promote opportunities for the sector through climate change adaptation and 

mitigation 

 Inspire farmers and agri-business to optimise decision making for a resilient and 

sustainable future in the face of complex and uncertain changes 

 Strengthen the enabling environment for autonomous (farmer-led) and planned 

(government-led) responses 

 Facilitate a more integrated, co-ordinated and co-operative response through 

strong multi-stakeholder partnerships, networks and knowledge sharing 

 Mobilise and direct new investments in agriculture in support of adaptation and 

mitigation 

 

1.3 A spatially explicit Framework and Plan 
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 (Figure 1). They define the agricultural landscape 

of the province and have been used throughout this project. RHFAs are described as 

follows: “Homogeneous Farming Areas demarcate areas where the main agricultural 

activities practiced, or 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.” 
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Figure 1 Merged Relatively Homogeneous Farming Areas (RHFAs) showing 23 agro-climatic zones as used for the 

SmartAgri Project. Developed by Dr M. Wallace, Western Cape Department of Agriculture. 
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2. Scenario analysis 
Scenario analysis or planning is a way of exploring the future in an imaginative way and 

interrogating the options before deciding on a strategic course of action. It is most 

commonly conducted by identifying, through a structured process, two axes: the 

horizontal one portrays certainty and uncertainty and the vertical one control (decision 

making to deal with complexity) and the absence of control or decision-making. This 

approach can be adapted when a future incorporating climate change is under 

consideration, since the uncertainties inherent in projecting possible climate futures add 

to the complexity and must be incorporated. 

The scenarios developed here (for the agricultural sector of the Western Cape facing 

climate change) are intended to provide decision makers at various levels and scales 

with a strengthened understanding of what the future could hold, and what is required 

to lead the sector into the most desirable future. 

2.1 Background 
The Western Cape has the oldest intensive commercial agricultural system in South Africa, 

and is thus largely held by experienced, mostly white farmers who are generally either 

financially well-endowed, or at least have access to some level of financial and technical 

support. The region is characterised by well-established high-value agri-industries with 

fairly high labour intensity and good added-value potential, with a strong export 

component.  

The region competes for international export markets against other regions with 

Mediterranean type climates in the southern hemisphere, and to a lesser extent against 

northern hemisphere Mediterranean-type regions, owing to the inverted seasonality. 

Since the 1996 deregulation of previously highly regulated production practices, a spate 

of innovation, product diversification and some level of farm unit consolidation have 

been introduced. This region must now be amongst the most agriculturally diversified in 

the world, with crops ranging from rain-fed extensive commercial cereals to high value 

indigenous crops such as Rooibos tea, irrigated horticultural and viticultural production, 

and with several intensive and extensive animal production systems in place.  

A trend towards profit- and land-sharing with previously disadvantaged groups has 

begun but remains a challenge. Tensions amongst labour have boiled over in some 

areas, leading to violence, and there is contention over the setting of the minimum wage, 

tenure security and land access issues. In terms of local supply chains, a great deal of 

purchasing power is concentrated in supermarkets that have used farmers’ innate price-

taking vulnerability to squeeze margins for farmers. Some industries, such as dairy, have 

been severely affected.   
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Important socio-economic trends include the rapid growth of informal settlements 

associated with urban centres since the 1980’s, a trend which may now be slowing. 

However, the expansion of formal housing to rectify this situation has important 

consequences for water and land use planning, and for markets for local agricultural 

production. There is an increasing awareness amongst all role players and stakeholders 

of the tension between urban and agricultural water needs, with the environmental 

reserve lacking in prioritisation. 

A period of warming during the 1990s appears to have partly stimulated some shifts in 

crop production practices, including adaptive responses in the form of selective planting 

of higher-temperature tolerant varietals in the horticulture industry, more sustainable land 

tilling practices, and an increased efficiency in irrigation. Increasing focus on the impacts 

of extreme events has raised awareness of climate change risks amongst commercial 

producers and insurers, with higher premiums and even the non-availability of insurance 

due to high risks resulting in farmers self-insuring through the implementation of 

technologies that may be seen as more cost-effective than insurance products. Active 

NGO groups have also raised awareness and conducted numerous programmes to build 

resilience against adverse climate conditions for new commercial producers in industries 

such as Rooibos tea production. The threat of wildfire to commercial forestry and even 

to some woody perennial crops is becoming more obvious. 

Intensive production and processing methods are subject to the threat of increasing 

energy costs, including through carbon taxation in the event of strong mitigation 

undertakings by national government. This risk would be worsened under a climate 

scenario of rapid warming and drying, which would require rapid increases in energy use 

and additional water management responses such as on-farm recycling. Vulnerable 

industries in the sector include dairy farming, intensive animal production (chicken, pigs), 

and the area of product storage. A further well-recognised mitigation related cost is that 

of carbon taxes on exports that would require lower on-farm carbon footprints and/or 

increase the cost of transport. 

Overall, the status quo in the Western Cape reveals an agricultural economy that is 

showing signs of growth and diversification after a period of consolidation in some sub-

sectors, with greater momentum towards greater representivity amongst producers. 

Against this positive backdrop, serious challenges exist relating to labour, which 

challenges seem exacerbated by profit taking along the value chain with little benefit to 

the producer, and increasing pressure on water resources for intensive production, which 

is also responsible for most employment and foreign export earnings. The situation is thus 

relatively stable, but significant risk faces the sector in the event of adverse effects on 

production, which would be worsened by climate change impacts, and the potential 

future pressures of energy and carbon footprint considerations. 
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2.2 Climate vulnerability 
The Western Cape is perceived to be highly vulnerable to climate change, but as the 

initial phase of anthropogenic climate change has unfolded since the 1980s, it appears 

that other Mediterranean regions globally may be much more vulnerable than this 

region, experiencing shifts such as loss of snow pack underpinning irrigation (Chile, 

California) and shocks such as extreme drought and heat events, associated with large 

wildfires in California, Western Australia, and Europe. The Western Cape has experienced 

gradual warming of ca. 1C over the last five decades, but changes in rainfall have been 

less distinct. There have been numerous locally important climate disasters, but nothing 

at the scale experienced by the aforementioned regions. This recent relatively lower 

exposure to adverse climatic conditions in the Western Cape may partly be due to the 

influence of climatic buffering of both temperature and rainfall change owing to 

geographic location, but may also be due to chance alone. For this reason, a future 

climate scenario of more gradual and moderate change relative to other 

Mediterranean-type agricultural regions seems relevant, but without discounting the 

possibility of rapid and substantial change at some point in the next few decades that 

could be triggered in the event, for example, of southerly shifts in westerly rainfall-bearing 

frontal systems. 

2.3 Climate scenario development 
Climate change has moved from being a major uncertainty to becoming more certain 

and a central feature of future planning in agriculture. In other words, climate change is 

a phenomenon with a high probability of influencing agriculture in the future, and over 

which local and regional actors have little to no control. However, what remains 

uncertain is the continued rate and intensity of the climatic changes that are already 

underway. Long term climate change also interacts strongly with other uncontrollable 

realities for agriculture, most notably climate variability, which has long been taken into 

account by agricultural producers and their products’ value chains, and provides an 

important basis for the planning of appropriate responses.  

Scenario development is useful in situations where actors have control over responses 

and where there is some uncertainty regarding the outcome of trends. Scenario planning 

for agriculture in the Western Cape can therefore usefully proceed from a status quo 

socio-economic baseline in two main directions, namely with and without climate 

change response planning and project implementation. This main axis is under the 

control of actors in the sector and beyond (further explained in section 2.4). This axis can 

be combined with a second axis representing the two types of climate scenarios (see 

section 2.5) that remain plausible given the current uncertainty in climate change 

projections.   
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2.4 Response planning and implementation scenario 

development 
In order to simplify the scenario landscape, we explored two fundamental response 

scenarios in the SmartAgri project, namely a “business as usual” or “Low Road” scenario 

in which response planning and implementation is left in the hands of individual actors 

and no technical or policy support is provided by authorities. In the second “High Road” 

scenario, a range of risks and opportunities is identified, recognised, and planning and 

implementation processes are put in place. In each case, a series of proximate or direct 

risks and opportunities is identified, and a further set of remote risks and opportunities is 

explored. 

 

2.4.1 Low Road Scenario 

Direct impact risks 

Water resources: Conflicting demands for water from agricultural and urban users lead 

to greater allocation of water to urban use, and to the reduction of irrigation quotas. This 

leads to the shrinking water-dependent agricultural production and greater exposure of 

irrigated production to drought shocks. Water-dependent agricultural processing is also 

curtailed. The result is a loss of jobs in agriculture and the value chain, a reduction in local 

food security, increasing food prices to retailers and consumers, the consolidation of 

production to a few producers, and a decline in export earnings, together with a greater 

dependency on food produce imported from other regions of South Africa and from 

other countries. 

Drought: Strong conflict between agriculture and urban use leads to temporary 

reallocation of water to urban use, and sudden shocks to production in water-

dependent agri-industry. There is a temporary increase in unemployment. Fodder 

becomes expensive and livestock numbers are reduced leading to long run food security 

issues and low resilience once drought conditions are relieved. Production of rainfed 

crops drops and this affects staple food prices, particularly where bread is concerned. 

Insurance premiums rise and become unaffordable. Social disruption in urban and rural 

areas increases because of increasing food prices and greater unemployment. 

Hail: Greater incidence or intensity of hail events leads to unpredictable loss of 

production and produce quality of high value crops as well as seasonal job losses. The 

supply value chain and consumers are hard-hit as buyers look to import more expensive 

substitutes from elsewhere in the world. Seasonal carry-over effects on production 

resulting from loss of, or damage to perennial fruit trees/vines reduce yield and quality 

during subsequent seasons. Since insurance has pulled out, growers put up hail nets, 

thereby increasing costs.  
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Wildfire: Higher air temperatures and drier conditions lead to increased availability of dry 

fuels, especially during summer and autumn months. This leads to an increased risk of 

runaway, large fires, and resultant increased risk to people, animals and assets due to 

uncontrollable fires. Forestry is threatened by the virtual impossibility of managing large 

fires under hot and dry conditions. Production systems in proximity to natural vegetation, 

forests and land densely populated with invasive alien plants, come under threat. Loss of 

livestock takes years to recover from. Very hot fires lead to soil crusting which results in an 

increased chance of floods after fires, and loss of topsoil. 

Flooding: An increase in the frequency of high intensity rainfall events leads to crop, soil 

and infrastructure loss. Degradation of soils increases. Siltation of dams increases. 

Interruptions to production increase, especially in low-lying and flat fields that support 

cereal production, leading to lower reliability of staple crop production. Food prices 

increase and there is a greater dependency on food imports. 

Pests and diseases: Animal, crop, and soil diseases become more common and new 

pests and diseases appear. More pesticides and interventions increase input costs. 

Exports become curtailed because of international concerns about food safety and 

quarantine issues. Higher costs are incurred by producers. Loss of productivity occurs 

leading to job losses and declining export earnings.  

Heat stress and heat waves: Increasing heat stress reduces the productivity and 

profitability (produce quality) of legacy perennial crops leading to shrinking production, 

and legacy crops that retain productivity require greater irrigation inputs which places 

strain on water resources. Additional energy costs are associated with greater cooling 

needs in intensive animal production, storage facilities and irrigation pumping. 

Eutrophication of water occurs more frequently. Increasing heat stress impacts agri-

workers working outdoors and reduces their well-being and productivity. 

Cold spells: unseasonal cold stress, sometimes linked to frost and snowfalls in higher-lying 

interior regions, causes stock deaths. These events have especially high impacts when 

they occur erratically outside the expected winter cold period. 

Indirect Impact Risks 

Energy: Energy costs rise, leading to increasing costs for cultivation, agri-processing, and 

beneficiation. Costs of intensive agricultural practices increase. 

Markets: Loss of market share due to increasing intermittency of production and 

reduction in quality, leading to loss of earnings and revenue. Impacts on competitors in 

the global market interact with local impacts in determining market shifts. 
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Climate and trade policy: Loss of market share due to use of unacceptable chemical 

treatments for pests and disease or due to carbon footprint issues. Adaptation and 

mitigation resources cannot be accessed to counter these adverse outcomes.  

Carbon tax: Farmers are exposed to increasing tax rates in South Africa after the first five 

years of implementation. Carbon tax leads to higher energy prices. Impacts depend on 

how competitors are affected relative to South African producers.   

 

2.4.2 High Road Scenario 

Direct or Proximate Risks and Opportunities 

Water resources: Water scarcity is a catalyst for social and technical innovation (sectoral, 

cultivar, irrigation, soil, invasive alien plants, desalination shifts, improved quality) and 

improved management, leading to a more efficient water sector that satisfies all users 

and the environment.  

Drought: Drought planning and early warning reduces risks. The adoption of 

Conservation Agriculture reduces crop losses. Breeding advances have provided 

drought-resilient cultivars and breeds. Pest and disease research allows effective 

application of new techniques and rapid responses to containment and management.  

Flooding: Restoration of wetlands and riparian zones reduces flooding risk. The adoption 

of Conservation Agriculture practices improves soil water infiltration and water-holding 

capacity. New technologies are developed and applied, such as transferring flood 

water to belowground aquifers. 

Hail: Roll-out of hail/shade netting prevents or reduces hail damage. Innovative 

insurance solutions allow compensation. Externally blemished produce are processed 

through new facilities and product lines. 

Wildfire: Fire Protection Associations (FPAs) adapt to new fire regimes. Invasive alien plant 

clearing is accelerated, resulting in an increase in rural employment and social capital. 

Insurance industry finds partnering solutions for joint risk management. 

Pests and diseases: Innovative response increases sector resilience leading to greater 

cohesion and giving rise to new industries. Monitoring and rapid response systems are 

well-resourced. Established markets are resilient to biosecurity threats and new markets 

are easily accessed. Public health is safeguarded. 

Heat stress and heat waves: There is pro-active planning for heat stress events, aided by 

early warning systems, to ensure intensive technological solutions are applied cost-

effectively. Crop varieties are changed and higher-temperature-tolerant varietals are 

introduced, which leads to the stimulation of new industries and value chains and is 
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supported by strong research. Enhanced use of solar energy provides energy for cooling 

and pumping. 

Cold spells: Effective early warning systems ensure sufficient time to respond before the 

event.    

Remote Risks and Opportunities 

Energy: Energy efficiencies are increased and costs reduced. Renewable energy is used 

in areas of unmet demand to increase production efficiencies. The introduction of Smart 

Grid technology provides some farmers with a potential additional source of income from 

renewable energy where current infrastructure will not be expanded. Organic waste is 

returned to the soil or converted into energy. 

Markets: The Western Cape capitalises on strategic advantages to gain market share as 

global markets shift in response to climate change impacts and the demand for lower 

carbon footprints. New markets are entered. 

Climate and Trade Policy: Western Cape minimally affected by embedded carbon costs 

or border adjustment tariffs due to emerging economy status. Various agricultural sector 

role players proactively access adaptation and mitigation financial (and other) 

resources. 

Carbon tax: Investments in soil carbon, renewable energy and cleaner fuel allow farmers 

to offset carbon taxes. Farmers adopt low carbon footprint strategies that render them 

more competitive in export markets. 

 

2.5 Climate change scenario development 
The climate change projections as presented by the IPCC and regionally downscaled 

climate models for the Western Cape have been distilled into two scenarios: These are 

rapid and substantial (Shock) vs gradual and moderate (Trend) change in climate. The 

fundamental difference in implication between these two climate scenarios is the time 

available for planning and implementation to take place, and the potential resilience of 

the agricultural economy as it currently stands. In other words, under the “Shock” climate 

scenario there is much less time to plan and implement, and resilience will be tested 

repeatedly sooner rather than later with less time available between adverse episodes 

for the system to recover. 

The degree and rapidity of change could be seen to be represented by the modelled 

higher end of expected increases in temperature for the Western Cape, evolving more 

quickly than end-century, accompanied by increasing variability and occurrence of 

extremes. This is within the realm of possibilities given the current global greenhouse gas 
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emissions trajectory and the stalled global policy process. The continuing uncertainty 

around the direction of rainfall change in the Western Cape (increase or decrease) is 

avoided by taking the approach that rapid changes with greater extremes are 

detrimental regardless of direction (e.g. rapid development of increasing frequency of 

heavy rainfall is as damaging to agriculture as rapid reductions in rainfall). This “Shock” 

climate scenario is juxtaposed against the “Trend” scenario. Given more time, climatic 

changes can be managed through planning, projects and adaptation at all levels, within 

a broader vision and move towards systemic transformation. 

 

2.6 Climate x Response scenario combinations 
The combination of the two climate and the two planning response axes results in four 

plausible scenarios in each of the quadrants (Figure 2). 

It is important to point out that these quadrants do not represent projections or even 

modelled descriptions of discrete future states in the manner of the IPCC. Instead, the 

axes map a decision-making space that, once understood, enables decision makers to 

incorporate uncertainty and subjectivity with regard to the future in a systematic and 

traceable manner. All positions on the axes are considered possible and the quadrants 

do not constitute a normative judgement on the future of agriculture in the Western 

Cape. 

 

Figure 2. The four climate x response scenario combinations 
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“Hard times” represents the least desirable outcome, and would involve a significant 

adverse result for Western Cape agriculture. Mean temperatures have risen quickly and 

heat waves have become a regular occurrence. Floods, droughts, hail, fire and 

pest/disease epidemics wreak havoc. Under drought conditions water is not sufficiently 

available for farming. Pressure on people and the economy means that the environment 

suffers, further perpetuating negative feedback cycles impacting on people. Actors 

compete with one another and the focus is on short-term survival. The net result of this 

outcome would include significant job losses, a drop in the number of successful farmers, 

reduced local food security, loss of international export market share, and conflict 

between agricultural and urban water use. Government is frequently called on to help, 

but does not have the resources to do so. 

 “Grace under pressure” represents a more desirable outcome than “Hard times”. In this 

scenario, significant and rapid climate change is a reality, but with pro-active decision 

making, planning and implementation (as envisaged by SmartAgri) the agricultural 

sector is able to retain jobs effectively, and to retain its export market share, although 

food security and food prices would likely be temporarily adversely affected following 

climate events. The environment suffers, but is resilient and continues to support 

agriculture with ecological infrastructure and services. Actors in the public and private 

sector work together towards a longer-term goal of sectoral strength and support for the 

vulnerable during difficult times. The response options could allow some level of 

transformation of the sector to occur, both in terms of diversification and the spectrum of 

activities, and in terms of participation by more representative actors. 

“Muddle through” would essentially see slow transformation of the industry and a 

tendency for individual responses that would slow the adoption of truly sustainable 

adaptive responses, and slow transformation of the participants in the sector. Individual 

responses not strategically planned and collectively decided on will result in unintended 

consequences and maladaptation. The need to adapt to climate change is not as 

urgent given the gradual and even warming and changing rainfall regime (with few 

shocks), since those with access to resources can manage. The actors fail to see the 

shortcomings of continued “business as usual” and a slow continued decline in social 

and ecological capital, and thus economic growth. Government does not invest in 

capacity for climate change responses leading to disproportionate impacts after minor 

events. 

“New era” would see a truly deep transformation of the industry within a time frame that 

would allow a considered and sustainable transformation path to be determined and 

followed (as envisaged by SmartAgri). Climate changes are moderate but taken 

seriously. The outcome would include a more equitable and sustainable sector that 

would facilitate a greater level of local food security, more affordable product prices, 

and an expanding share of the international export market, together with many new 
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local and international collaborations that would stimulate innovation and new support 

industries. Partnerships achieve the rehabilitation and preservation of the ecological and 

agricultural resource base. Communities become participants in realising a future for 

themselves in agriculture, with targeted support from government. 
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3. The Framework 
 

The following figure (Figure 3) presents the Vision and overarching Goal, and the four 

Strategic Focus Area that were identified as key to achieving these.  

 

Figure 3. The climate change response framework for the agricultural sector of the 

Western Cape, showing the Vision, overall Goal, and four Strategic Focus Areas 

 

The Vision is complementary to the existing Vision of the Western Cape Province - 

“Our vision for 2040: A highly-skilled, innovation-driven, resource-efficient, connected, 

high opportunity and collaborative society” 

and the existing Vision of the Western Cape Department of Agriculture: 

“A united, responsive and prosperous agricultural sector in balance with nature” 
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The Climate Change Response Framework is presented in Tables 1-4 and depicted 

graphically in Figure 4. 

The SmartAgri Framework does not explicitly separate adaptation and mitigation, but 

rather seeks to identify synergies and co-benefits between adaptation and mitigation. 

Most land-based responses satisfy the criteria for both adaptation and mitigation, for 

example the benefits of Conservation Agriculture for increasing soil moisture holding 

capacity and for reducing diesel usage. Similarly, the achievement of greater water use 

efficiencies in irrigation systems through the use of variable drive pumps - an adaptation 

- simultaneously reduces electricity usage, and thus has mitigation benefits. 

In the tables for Strategic Focus Areas 1 and 2 (Tables 1 and 2), we specify whether an 

option has adaptive (A) or mitigative (M) benefits, or both. In the Implementation Plan 

(IP) and the Monitoring & Evaluation (M&E) Framework which are to follow in the next 

phase of the project, the details of implementation and measurement will be described 

for each.   

The precise wording of each Action, and the priority commodity, scale and Agro-

Climatic Zone(s) (ACZs) are to remain under discussion during Phase 3 engagements with 

key government stakeholders during the further development of the Implementation 

Plan. The IP will also contain details of indicators, timelines, cost estimates and potential 

finance sources. The Lead Institution and the roles of other National, Provincial and Local 

government participants, as well as key non-Government participants, will be made 

more explicit in the IP following the consultation process. 

 

3.1 Rationale for SFAs 
The four SFAs are distinct from one another mainly on the basis of spatial scope and the 

range and nature of the actors involved and their relationships. 

SFA1 encompasses the production system - viewed holistically and including the means 

of production (land/soil, water, energy, labour) - and the whole value chain. It is strongly 

production-orientated and speaks to agriculture as an economic sector providing 

revenue and livelihoods while looking after natural resources. The spatial focus is primarily 

the farm and, to some extent, the landscape within which the farm operates (especially 

in terms of water provision), followed by the journey taken by what the farm produces. 

Climate change impacts are experienced directly and indirectly. SFA1 is commodity- 

and farm type-specific and can be prioritised per Agro-Climatic Zone (ACZ). The actors 

are farmers themselves and their supply chain and buyers, with government being 

responsible for overall land use and water planning. The responses are a mixture of 

adaptive and mitigative, and a number of responses are both. 
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SFA2 has a similar scope to SFA1, but deals with the specific challenges experienced 

when climate-related disasters occur. The landscape becomes more important, with 

farm experiences closely linked to catchment conditions and to fire risk posed by 

surrounding vegetation, and the area of impact and response becomes wider, 

sometimes encompassing a whole district. Climate change impacts are harsh. SFA2 is 

only commodity- and scale-specific in a few instances, but generally applies equally to 

the entire sector. Some actions can be started in priority ACZs. Responses are no longer 

solely in the hands of individual farmers, and government takes on a greater responsibility. 

All responses are adaptive, although pro-active soil management for flood and erosion 

prevention has mitigation co-benefits. 

SFA3 reaches beyond the farm to the sources of information and knowledge that support 

the growth and success of farming (the agricultural knowledge economy). There are 

clearly far greater research and information gaps and needs amongst subsistence and 

smallholder farmers when these groups are compared to large commercial operators. 

This cuts across commodities and ACZs. Nevertheless, some sector-wide responses are 

essential for the building of greater climate resilience in the whole system. This SFA 

demands collaboration between a very wide range of actors, including farmers 

themselves, research institutions and academia, training institutions, NGOs, and 

government at all levels, most of which actors are based in the larger cities and towns. 

Information and knowledge products cover both adaptation and mitigation. 

SFA4 specifically addresses government’s roles and responsibilities, since the Response 

Framework is government-led. There is no spatial dimension except the provincial 

boundaries, but the deeper rural areas and areas further away from the seat of 

government are at a relative disadvantage. The responses are not commodity-specific 

or aimed at certain farming systems; rather, government creates an enabling set of rules, 

regulations, planning instruments and incentives so that farmers and agri-businesses can 

get on with the job of adaptation and mitigation with the fewest possible hurdles and the 

best chance of innovating towards sustainability under new conditions. Since individual 

areas of government cannot deal with the challenge on their own, partnerships within 

government and with the private sector are essential. 

 

 



25 

Western Cape Climate Change Response Framework for the Agricultural Sector 

 

 

 

Box 1:  People on farms 

The livelihoods and well-being of people who work on farms are of paramount 

importance. Rural smallholder farmers, peri-urban smallholder farmers, newly 

established commercial farmers, and agri-workers on commercial farms, who have 

limited resources and little power in the system, are likely to be hit the hardest by 

any changes or stressors that affect the Western Cape agricultural sector. Climate 

change is likely to amplify the stressors and risks these communities are exposed to. 

Any efforts to strengthen their resilience to climate change impacts necessitates 

that the underlying barriers and vulnerabilities be addressed. 

Climate change will affect these vulnerable groups both directly and indirectly. 

Direct impacts include health risks associated with heat stress, cold stress, 

deteriorating air quality, water-borne diseases associated with flooding and poor 

water quality (e.g. diarrhoea, cholera), vector-borne diseases associated with 

mosquitoes and ticks, and the dangers of working out of doors and containing 

damages when storms, lightning, floods, and fires hit. Agri-workers will also need to 

be able to respond to the risk of damaged or destroyed housing and the reality of 

being cut off from urban centres and essential services. The indirect impacts of 

climate change could include certain deleterious effects on mental health (e.g. 

when livelihood opportunities are lost or diminished), and climate change’s 

adverse impacts would be worsened by food insecurity, hunger, and malnutrition. 

From this perspective, the entire SmartAgri Plan must speak to the vulnerabilities of 

these groups. The Plan takes this approach implicitly. Nevertheless, explicit 

attention is given to the direct risks faced by agri-workers in Strategic Focus Area 

1, under Objective 1.5: “Protect agri-worker wellbeing”. It is problematic that agri-

workers have a low level of awareness of climate change and the risks it brings to 

them and their livelihoods and well-being. At a minimum, properly investigated 

and formulated guidelines and, ideally, regulations, should be developed for the 

management of heat stress in people working outdoors on farms. These must be 

accompanied by education and awareness-raising regarding heat 

management, soil and water management, food security, and the acquisition of 

new skills that may be needed on farms in order to adapt. In the longer term, a 

specific assessment of climate change impacts on agri-workers and their response 

needs is required, in strong collaboration with other sectors, such as Health and 

Social Development. 



26 

Western Cape Climate Change Response Framework for the Agricultural Sector 

3.2 Strategic Objectives and Actions 
 

 

Figure 4. The individual Objectives (outer circles) under each Strategic Focus Area 
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3.2.1 Strategic Focus Area 1  

Promote a climate-resilient low-carbon agricultural sector that is productive, competitive, equitable and ecologically 

sustainable across the value chain 

Table 1. Strategic Focus Area 1: Promote a climate-resilient low-carbon agricultural sector that is productive, competitive, 

equitable and ecologically sustainable across the value chain 

Strategic goals:  Improved availability of, equitable access to, and sustainable management of 

agricultural resources (land/soil, water, energy, genetic) for climate change 

adaptation: This includes a fair and equitable process for managing the allocation of 

scarce resources during critical (e.g. drought) periods, which takes into account 

differences in climate change vulnerability and risk 

 Increased well-being of farm employees under climate stress 

 Strategic land and water use planning for future climate-resilient production 

 A transition towards low carbon agriculture and the Green Economy 

 Climate-resilient and responsive value chain, food system and market development 

Policy and legislative 

context: 

 OneCape 2040: Green Cape, Working Cape, Educating Cape 

 WC Provincial Strategic Plan: PSG1 and PSG4 

 WC Agriculture Strategic Plan: all DSG but particularly DSG4 

 WCG: EADP Strategic Plan: SOOG1 and SOOG4 

 WC Green Economy Strategy Framework: Smart Agricultural Production 

 WC Provincial Spatial Development Framework 

 WC Climate Change Strategy & Implementation Framework: Energy Efficiency and 

Demand-Side Management, Renewable Energy, Critical Infrastructure and Waste 

Management, Sustainable Transport, Water Security and Efficiency, Biodiversity and 

Ecosystem Goods and Services, Food Security. Cross-cutting issue: job creation. 

 WC Sustainable Water Management Plan and River Improvement Plans 

 WC Provincial Land Transport Framework 

 WC Infrastructure Framework 

 Draft Climate Change Adaptation and Mitigation Plan for the South African Agriculture 

and Forestry Sectors 

 National Environmental Management Act (NEMA) 

 National Water Act (NWA) 

 Conservation of Agricultural Resources Act (CARA) 



28 

Western Cape Climate Change Response Framework for the Agricultural Sector 

 Land Reform Act (LRA) 

 Spatial Planning and Land Use Management Act (SPLUMA) 

Barriers and risks:  Land owners are unable to, or unwilling to commit resources to land and catchment 

rehabilitation 

 Farmers are unwilling to reduce their water consumption for fear of losing their 

allocations 

 Untested technologies such as large-scale shade netting become maladaptive 

 Market forces and value chain actors push farmers into making decisions which do not 

consider and may even counteract climate change adaptation and mitigation needs 

 Rapid growth of settlements and human needs override decision making around land 

and water use to the detriment of resilient future agriculture 

 Smallholder and new commercial farmers are shut out of access to resources and 

technologies needed to attain resilience 

 The sector is not well prepared for the implications of the carbon tax and unable to 

capitalise on the opportunities it may offer 

 

Objective 

 

Action Adapta-

tion (A); 

Mitiga-

tion (M) 

Commodity 

and farming 

system 

Priority ACZ1 Key stakeholders and 

role players 

Objective 1.1: 

Promote 

climate smart 

soil and land 

use 

management 

practices 

1.1.1 Increase Conservation 

Agriculture adoption rate across 

all commodities and farming 

systems 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

A/M All 

 

 

All  WCG: Agriculture CA 

group 

 Private Sector 

(farmers and agri-

business) 

 Tertiary research 

institutions 

                                                 
1 SmartAgri Agro-Climatic Zone 
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 Dry spells and drought 

 Heavy rainfall 

M - Emissions reductions: 

 Reduced fossil fuel (diesel) 

use 

 Soil carbon sequestration 

 

Commercial and 

smallholder 

 CAWC 

 Provincial LTMS 

(WCG: EDAT and 

WCG: EADP) 

 1.1.2 Scale up promotion of best 

practice soil fertility management 

in cultivated lands 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

 Heavy rainfall 

M - Emissions reductions: 

 Soil carbon sequestration 

A/M As per LandCare 

sites 

 

 

LandCare sites and 

additional sites 

 WCG: Agriculture 

LandCare 

 DAFF (National) 

 Private Sector 

(farmers and 

agribusiness) 

 Tertiary research 

institutions 
 

Commercial and 

smallholder 

 1.1.3 Restore ecological 

infrastructure2 in vulnerable 

landscapes with the purpose of 

improving landscape productivity 

and the climate resilience of 

ecosystem services3, while 

M/A Natural and 

planted pastures 

 

 

 

Possible pilots: 

Hardeveld-

Sandveld-north; 

Little-Karoo 

DEA (EPWP) 

WCG: Agriculture 

LandCare 

Private Sector (farmers 

and agri-business) 

WCG: EADP 

CapeNature 

                                                 
2 Ecological infrastructure: Naturally-functioning ecosystems that deliver valuable services to people, such as healthy mountain catchments, rivers, wetlands, coastal dunes, and nodes and corridors 
of natural habitat, which together form a network of interconnected structural elements in the landscape. Ecological infrastructure is therefore the asset, or stock, from which a range of valuable 
services flow. Especially in the context of responding to predicted climate change, the restoration of ecological infrastructure provides a cost-effective means of adapting to changes in drought, flood 
and fire events. Restoration activities range from the replanting and management of deforested areas or degraded rangelands, to erosion control measures and the clearing of alien invasive species 
that can substantially increase the risk posed by fire to human lives and built infrastructure. 
3 Ecosystem services: Ecological processes or functions that hold monetary or non-monetary value to individuals or society at large 
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creating jobs and supporting 

socio-economic development 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

 Heavy rainfall  

M - Emissions reductions: 

 Soil carbon sequestration 

Commercial and 

smallholder 

DRDLR (National) 

District Land Reform 

Committees 

Municipalities 

SANBI 

WWF-SA 

Tertiary research 

institutions 

 1.1.4 Integrate and optimise land 

use planning at provincial and 

local level to protect agricultural 

land that holds long term 

agricultural and food security 

value in the face of climate 

change  
A - Climate risk reduced: 

 Generic 

A All commodities 

 

 

Whole Province; 

Special attention: 

GrootBrak-Plett; 

CapeTown-

Winelands 

WCG: Local Government 

Municipalities 

WCG: Agriculture 

WCG: EADP 

WCG: Office of the 

Premier 

DRDLR (National) 

District Land Reform 

Committees  

Commodity 

Organisations 

 

Commercial and 

smallholder 

Objective 1.2: 

Promote 

effective, 

efficient and 

sustainable 

management 

and use of 

water 

1.2.1 Manage and maintain 

agricultural water infrastructure to 

reduce losses and risk, and pursue 

the feasibility of new water 

infrastructure in areas of greatest 

need under climate change 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

 Extreme high rainfall 

A Irrigated crops, 

livestock 

 

 

As identified by 

DWS, CMAs, WUAs; 

Special attention: 

BoLangkloof-

Outeniqua, 

GrootBrak-Plett, 

MosselBay-

Herbertsdale, Little 

Karoo,  Sandveld, 

Koup and Nelspoort 

DWS-RO 

CMAs 

Irrigation Boards 

WUAs 

WCG: Treasury  

Municipalities WCG: 

Agriculture 

 

Commercial and 

smallholder 

(water users) 
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 1.2.2 Strengthen assurance of 

equitable water access for 

agriculture through forward-

thinking licensing that 

incorporates climate change 

considerations 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

A Irrigated crops, 

livestock 

 

All, priorities as per 

DWS 

DWS-RO 

CMAs 

Irrigation Boards 

WUAs 

Treasury Municipalities 

WCG: Agriculture Commercial and 

smallholder 

(water users) 

 1.2.3 Increase effectiveness and 

efficiency of agricultural water 

use by promoting water-saving 

irrigation systems and scheduling 

and increased use of FruitLook 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

 

A Irrigated fruit and 

wine grapes; 

extend to other 

large water users 

 

 

FruitLook coverage 

and extended to 

other large water 

users 

 

WCG: Agriculture 

DWS-RO 

CMAs 

Irrigation Boards 

WUAs 

Private Sector (farmers 

and agribusiness) 

DAFF (National) 

Municipalities 

WCG Treasury 

WWF-SA 

Research institutions 

Commercial 

(water users) and 

smallholder 

 1.2.4 Promote sustainable and 

compliant groundwater use and 

management for agriculture 

through a better understanding 

of the groundwater system and 

safe abstraction rates, 

monitoring, and land 

management to increase 

infiltration 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

A Potatoes 

Livestock 

 

 

Central Karoo; 

Sandveld-south 

WCG: Agriculture 

LandCare 

DWS-RO 

CMAs 

Irrigation Boards 

WUAs  

Municipalities 

Private Sector (farmers 

and agribusiness) 

 

Commercial and 

smallholder 

(water users) 
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 1.2.5 Strengthen integrated 

catchment management (incl. 

clearing of invasive alien species 

and riparian protection and 

rehabilitation) for increased water 

flows and flood attenuation, 

through job creation and farmer 

incentives 

A - Climate risk reduced: 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought  

 Heavy rainfall and flood 

 Fire 

A All commodities 

 

 

Highly infested 

slopes and river 

systems 

(catchments), 

across the province. 

Special attention: 

Berg River system, 

Breede River system, 

Overberg, 

Langkloof-

Outeniqua, Little-

Karoo 

 

DEA (EPWP) 

Cape Nature 

WCG: EADP 

WCG: Agriculture 

WCG: EDAT 

GreenCape 

CASIDRA 

Municipalities 

DWS (National) 

CMAs 

Irrigation Boards 

WUAs 

WCG: Treasury 

Farmers 

 

Commercial and 

smallholder 

 1.2.6 Enhance quality of water 

used for agriculture through a 

reduction in agriculture-

generated pollution and a 

strengthening of natural water 

services provided by healthy 

ecosystems 

A - Climate risk reduced: 

Warming 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought  

 Heavy rainfall and flood 

 

A Irrigated crops 

livestock 

 

 

As per WC 

Sustainable Water 

Management Plan 

and River Health 

Plans 

WCG: EADP 

DWS-RO 

CMAs 

Irrigation Boards 

WUAs 

WCG: Agriculture 

Municipalities 

BRIP 

Private Sector (farmers 

and agribusiness) 

 

Commercial and 

smallholder 

(water users) 

Objective 1.3: 

Promote 

efficient use of 

energy and 

development of 

1.3.1 Promote energy efficiency 

improvements at farm level and 

throughout the value chain 

M - Emissions reductions: 

 Reduced use of grid 

electricity 

M Grains, fruit, wine, 

flowers, dairy, 

intensive 

livestock; 

 

 

CapeTown-

Winelands, 

Swartland, 

GrootBrak-Plett, 

Little-Karoo (areas of 

WCG: EADP 

GreenCape 

WCG: Agriculture 

WCG: EDAT 

WCG: TPW 

Industry organisations 
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renewable 

energy sources 

 Reduced use of diesel  

Commercial 

highest energy use 

in agriculture) 

Private Sector (farmers 

and agribusiness) 

DEA(National) 

DoE(National) 

Eskom 

Municipalities 

Expert consultants 

 1.3.2 Promote the use of 

renewable energy (RE) on farms 

and throughout the value chain  

M - Emissions reductions: 

 Reduced use of grid 

electricity 

M Grains, fruit, 

flowers, wine, 

dairy, intensive 

livestock 

 

 

CapeTown-

Winelands, 

Sandveld-south and 

–north, Tankwa-

VanWyksdorp 

(areas of greatest 

potential) 

WCG: EADP 

GreenCape 

WCG: Agriculture 

WCG: EDAT 

WCG: TPW 

DEA(National) 

DoE (National) 

DTI 

DST 

Eskom 

Municipalities 

REIPPP 

Renewable energy 

companies 

Industry organisations 

 

Commercial and 

smallholder 

 1.3.3 Promote and provide 

guidance on waste-to-energy 

opportunities 

M - Emissions reductions: 

 Reduced use of grid 

electricity 

 Reduced methane from 

organic waste 

M Cattle, pigs, 

chickens 

 

 

CapeTown-

Winelands, 

Swartland, 

GrootBrak-Plett, 

Little-Karoo 

(areas with large-

scale intensive 

livestock operations) 

WCG: EADP 

GreenCape 

WCG: Agriculture 

WCG: EDAT 

WCG: TPW 

DEA(National) 

DoE(National) 

DTI 

DST 

Eskom 

Municipalities 

REIPPP 

Biogas companies 

Industry organisations 

 

Commercial 
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Objective 1.4: 

Develop and 

promote 

access to 

climate smart 

technology and 

genetic 

material 

1.4.1 Stimulate and incentivise 

local technology innovation and 

on-farm testing for climate 

resilience at different operational 

scales 

A – Climate risk reduced: 

 Warming 

 Changes in rainfall 

 Shifting seasons 

M – Emissions reductions: 

 Develop technologies which 

reduce emissions 

A/M Mix of crops and 

livestock 

 

 

All WCG: Agriculture 

CPUT 

Universities 

Research institutions 

DTI (National) 

DST (National) 

NRF (National) 

Private Sector (farmers 

and agribusiness) 

 

Commercial and 

smallholder 

 1.4.2 Update the suitability maps 

(what crops can be grown 

where) to reflect current shifts 

and possible future new 

production areas for legacy and 

new crops 

A – Climate risk reduced: 

 Warming 

 Changes in rainfall 

 Shifting seasons 

A Main commodity 

crops 

(vegetables, fruit, 

wine, grains) 

 

 

All WCG: Agriculture 

CASIDRA 

DAFF (National) 

Private Sector (farmers) 

Research institutions 

 

Commercial and 

smallholder 

 1.4.3 Invest in current climate-

resilient crops with potential to 

scale up and scale out 

A – Climate risk reduced: 

 Warming 

 Changes in rainfall 

 Shifting seasons 

A Rooibos; 

honeybush; 

fynbos flowers 

and 

aromatics/oils  

 

 

 

All WCG: Agriculture 

WCG: Treasury 

DAFF (National) 

DTI 

WCG: Local Government 

Municipalities 

DWS-RO 
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Commercial and 

smallholder 

Private Sector (farmers 

and agribusiness) 

Research institutions 

CASIDRA 

 1.4.4 Identify and invest in future 

new crops in suitable production 

areas 

A – Climate risk reduced: 

 Warming 

 Changes in rainfall 

 Shifting seasons 

A Crops not 

currently grown 

(e.g. avocados) 

Where suited WCG: Agriculture 

WCG: Treasury 

DAFF (National) 

DTI 

WCG: Local Government 

Municipalities 

DWS-RO 

Private Sector (farmers 

and agribusiness) 

Research institutions 

CASIDRA 

Commercial and 

smallholder 

 1.4.5 Provide advice and support 

for access to locally suited 

climate resilient crop and 

livestock cultivars/breeds 

A – Climate risk reduced: 

 Warming 

 Heat waves 

 Drying (less rainfall and 

more evapotranspiration) 

 Dry spells and drought 

 Waterlogging 

A Grains, 

vegetables, small 

stock 

 

 

All 

Special attention to 

areas with many 

smallholders 

WCG: Agriculture 

CASIDRA 

DAFF (National) 

Municipalities 

Private Sector (farmers 

and agribusiness) 
 

Smallholder 
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Objective 1.5: 

Protect agri-

worker 

wellbeing 

1.5.1 Raise awareness regarding 

climate change amongst agri-

workers and their employers, and 

link agri-workers with 

entrepreneurial opportunities 

A – Climate risk reduced: 

 Heat extremes 

 Reduced water availability 

and quality 

 Diseases and other health 

risks 

 Fire 

A All 

 

 

All 

 

WCG: Health 

WCG: Agriculture 

Municipalities 

Farmers 

Labour All 

 1.5.2 Investigate and support the 

development of guidelines for 

human heat management on 

farms 

A – Climate risk reduced: 

 Heat extremes 

 Heat waves 

 Interaction with other 

underlying health risks 

A All All 

Special attention: 

Knersvlakte, 

Cederberg, Olifants-

irrigation, Koup, 

Nelspoort 

WCG: Health 

WCG: Agriculture 

Municipalities 

Farmers 

Labour 

All 

 1.5.3 Conduct an in-depth 

transdisciplinary assessment of 

climate change impacts on agri-

workers 

A – Climate risk reduced: 

 Heat extremes 

 Reduced water availability 

and quality 

 Diseases and other health 

risks 

 Fire 

A All All WCG: Health 

WCG: Agriculture 

Municipalities 

Farmers 

Labour 

All 
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Objective 1.6: 

Build climate-

resilient, low-

carbon and 

responsive 

agricultural 

value chains 

and food 

system 

1.6.1 Develop and invest in 

climate-resilient and resource-

efficient agri-processing, value-

adding opportunities and green 

job creation 

A – Climate risk reduced: 

 Warming 

 Heat 

 Drying (less rainfall and 

more evapotranspiration) 

 Dry spells and drought 

A Nuts, olives, 

rooibos, 

honeybush, 

fynbos flowers, 

indigenous plant 

oils, some 

vegetables 

 

 

Areas where these 

crops can be grown 

and where there is 

some water 

availability 

PSG1 Working Group 

(Khulisa) 

JPIs 

WCG: Agriculture 

Municipalities 

Industry organisations 

Private Sector (farmers 

and agribusiness) 

CASIDRA 

 

Commercial and 

smallholder 

 1.6.2 Identify high-value export 

crops at risk that may benefit 

from greater opportunities for 

processing to absorb produce 

damaged by climate events 

A – Climate risk reduced (via 

reduced quality standards) 

 Heat stress 

 Hail 

 Pests/diseases 

 

A Grapes, stone 

and pome fruit, 

citrus 

Fruit production 

areas 

PSG1 Working Group 

(Khulisa) 

WCG: Agriculture 

Industry organisations 

Private Sector (farmers 

and agribusiness) 

CASIDRA 

Commercial and 

smallholder 



38 

Western Cape Climate Change Response Framework for the Agricultural Sector 

 1.6.3 Provide knowledge and 

advice, and support access to 

technologies and resources for 

climate-resilient food gardens at 

municipal level 

A – Climate risk reduced: 

 Warming 

 Heat waves 

 Drying (less rainfall and more 

evapotranspiration) 

 Dry spells and drought 

 Heavy rainfall 

 Wind 

 Pests and diseases (indirect) 

A Vegetables, 

chickens 

 

 

All 

Special attention: 

CapeTown-

Winelands, 

Swartland 

WCG: Agriculture 

DHS 

DWS 

WCG: Health 

Municipalities 

SU Food Security Initiative 

Centre of Excellence in 

Food Security (UWC, SU) 

Food Lab 

NGOs 

Private sector (farmers, 

retail, informal food 

sector) 

CASIDRA 

 

Subsistence 

 1.6.4 Investigate opportunities for 

alternative low-carbon transport 

fuels (pre- and post-farm-gate), 

including biofuels, and lower-

carbon modes of transport to 

markets 

M – Emissions reductions: 

 Reduce use of diesel 

M All 

 

 

All WCG: TPW 

DoE (National) 

DoT (National) 

WCG: EADP 

GreenCape 

WCG: EDAT 

Municipalities 

Industry organisations 

 

Commercial and 

smallholder 

Objective 1.7: 

Develop and 

protect 

agricultural 

markets in a 

shifting climate 

1.7.1 Protect and promote access 

to existing export markets (e.g. 

residue and disease issues, 

carbon footprint, ethics) 

A – Climate risk reduced: 

 Pests and diseases 

 Changes to residue levels 

due to changing practices 

M – emissions reductions: 

 Respond to export market 

demand for reduced carbon 

footprint 

A/M Export 

commodities 

 

 

 

All WCG: Agriculture 

DAFF (National) 

DTI (National) 

NAMC 

FPEF 

Industry organisations 

SIZA 

WIETA 
Commercial and 

smallholder 
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 1.7.2  Develop local and new 

export markets needed for new 

products developed as a result of 

climate change 

A – Climate risk reduced: 

 Warming 

 Shifting rainfall patterns 

 

A All All WCG: Agriculture 

DAFF (National) 

DTI (National) 

NAMC 

FPEF 

Industry organisations 

 Commercial and 

smallholder 
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3.2.2 Strategic Focus Area 2 

Strengthen effective climate disaster risk reduction and management for agriculture 

Table 2. Strategic Focus Area 2: Strengthen effective climate disaster risk reduction and management for agriculture 

Strategic goals:  Enhanced integration of agricultural disaster risk reduction into development planning 

and farmer support 

 Improved pro-active on-farm disaster risk reduction 

 Improved communications and early warning for farmers 

 Enhanced systems for monitoring and containment of fire, pest and disease threats 

Policy and legislative 

context: 

 National Disaster Management Framework 

 WC Provincial Disaster Management Framework 

 National Drought Management Plan 

 National Agricultural Disaster Risk and Management Plan (under development) 

 WC Provincial Strategic Plan: PSG4 

 WCG: Agriculture Strategic Plan 

 WCG: EADP Strategic Plan 

 WC Climate Change Strategy & Implementation Framework 

 Municipal level Disaster Management Plans 

 National: Draft Climate Change Adaptation and Mitigation Plan for the South African 

Agriculture and Forestry Sectors 

 National Disaster Management Act 

 Various Acts relating to crop and animal diseases 

Barriers and risks:  Government and other role players do not have the financial and human resources to 

cope with increasingly frequent and intense climate-related disasters 

 DRRM resources are preferentially allocated to protecting human lives, settlements and 

services infrastructure rather than agricultural landscapes and assets 

 Insufficient institutional capacity and red tape prevent rapid containment of disasters 

and timeous recovery 
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Objective 

 

Action Commodity 

and farming 

system 

Key stakeholders and role players 

Objective 2.1:  
Integrate climate 

change into joint 

disaster planning and 

strengthen disaster 

relief mechanisms 

2.1.1  Incorporate climate change risks into 

disaster planning and optimise internal and 

external co-operation 

A – Climate risk reduced: 

 Flood 

 Drought 

 Other climate extremes 

All 

 

National Disaster Management Centre 

DAFF Climate Change & Disaster 

Management Unit  

DWS 

Western Cape Disaster Management 

Centre 

District and Local disaster management 

centres 

WCG: Agriculture 

WCG: EADP 

WCG: TPW 

National Treasury 

WCG: Treasury 

SAWS 

Private Sector (farmers and agri-business) 

 

All 

 2.1.2 Improve early warning systems in 

cooperation with farmers and role players 

A – Climate risk reduced: 

 All climate extremes 

All 

 

National Disaster Management Centre 

DAFF Climate Change & Disaster 

Management Unit  

DWS 

Western Cape Disaster Management 

Centre 

District and Local disaster management 

centres 

WCG: Agriculture 

WCG: EADP 

WCG: TPW 

National Treasury 

WCG: Treasury 

SAWS 

Private Sector (farmers and agri-business) 

 

All 
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Objective 2.2:  Protect 

agriculture’s physical 

and ecological 

infrastructure from 

climate disasters 

2.2.1  Build and maintain infrastructure to 

increase resilience to extreme weather 

events 

A – Climate risk reduced: 

 Heavy rainfall and floods 

 Storms and wind 

 Hail 

 Heavy snow 

All 

 

WCG: TPW 

DoT (National) 

Transnet 

Portnet 

WCG: EADP 

WCG: Agriculture 

WCG: Local Government 

Municipalities 

Industry organisations 

Private Sector (agribusiness) 

 

Commercial 

and smallholder 

Objective 2.3: Build 

local capacity in 

firefighting and fire risk 

reduction 

2.3.1 Train farmers and staff in firefighting 

and firebreak management and support 

the FPAs 

A – Climate risk reduced: 

 Fire 

All 

 

 

Western Cape Disaster Management 

Centre 

District and Local disaster management 

centres 

WCG: Agriculture 

DAFF Climate Change & Disaster 

Management Unit  

DEA EPWP 

Fynbos Fire Project 

WCG: EADP 

WCG: Treasury 

Farmers and FPAs 

 

Commercial 

and smallholder 

Objective 2.4: 

Strengthen co-

operative systems to 

monitor and respond 

rapidly to pest- and 

disease-related crises 

brought on by climate 

change 

2.4.1  Strengthen understanding of and 

infrastructure for proactive co-operative 

monitoring of pests and diseases, and rapid 

response to outbreaks including fast-release 

financial mechanisms 

A – Climate risk reduced: 

 Pests and diseases (indirect) 

All (crops and 

livestock) 

 

 

DAFF (National) 

WCG: Agriculture 

Western Cape Disaster Management 

Centre 

District and Local disaster management 

centres 

DTI (National) 

WCG: Health 

Commodity organisations 

Private Sector (farmers and agribusiness) 

 

Commercial 

and smallholder 

Objective 2.5: 

Incentivise proactive 

climate change 

disaster risk reduction 

2.5.1 Incentivise / reward proactive on-farm 

climate disaster risk reduction based on best 

practice environmental, conservation and 

land management 

All 

 

 

 

National Treasury 

WCG: Treasury 

Land Bank 

Other banks 
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A – Climate risk reduced: 

 All climate extremes 

 

Commercial 

and smallholder 

Insurance companies 

WCG: Agriculture 

WCG: EADP 

Private Sector (farmers and agribusiness) 

 2.5.2 Provide tried-and-tested local 

knowledge and guidance on good 

financial management to survive bad years 

A – Climate risk reduced: 

 All climate risks 

All WCG: Agriculture 

Banks 

 

Smallholder and 

new 

commercial 

farmers 

Objective 2.6:  
Strengthen and 

optimise the WCG: 

Agriculture’s role in the 

bigger DRR&M system 

2.6.1  Re-evaluate the human and financial 

capacity of the DRM unit and optimise its 

role in the DRM system 

A – Climate risk reduced: 

  

All 

 

WCG: Agriculture 

Western Cape Disaster Management 

Centre 

District and Local disaster management 

centres 

DAFF (National) 

National Treasury 

WCG: Treasury  

 

All 
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3.2.3 Strategic Focus Area 3 

Strengthen monitoring, data and knowledge management and sharing, and lead strategic research for climate change 

and agriculture 

Table 3. Strategic Focus Area 3: Strengthen monitoring, data and knowledge management and sharing, and lead 

strategic research for climate change and agriculture 

Strategic goals:  Improved monitoring to support better planning, operational support, improved 

efficiencies, and adaptive management 

 Improved and open access databases supporting climate smart agriculture 

 Consolidated knowledge base and pursuance of gaps in knowledge 

 Better access to knowledge for all in a user friendly format and through effective 

outreach 

 Inclusion of climate change in agricultural education, training and skills development   

Policy context:  WC Agriculture Strategic Plan: All DSG and specifically DSG7 

 WC Green Economy Strategy Framework: knowledge management 

 WC Climate Change Strategy & Implementation Framework: “Cross-cutting Programs” – 

(i) Communication, (ii) Awareness and Education and Capacity 

 WC Sustainable Water Management Plan and River Improvement Plans: Strategic Goal - 

Ensure effective and appropriate information management, reporting and awareness-

raising of sustainable water management 

 National Agricultural Research and Development Strategy 

 National: Draft Climate Change Adaptation and Mitigation Plan for the South African 

Agriculture and Forestry Sectors 

Barriers and risks:  The private sector gains an increasing monopoly on data, knowledge, intellectual 

property (e.g. patented technologies) and extension services, making these accessible 

only to wealthier farmers 

 The sector is unable to attract an interested and skilled new generation of farmers, 

service providers and researchers who can become agents of transformation 

 Agricultural research remains critically underfunded 
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Objective 

 

Action Key stakeholders and role 

players 

Objective 3.1: Conduct long-

term monitoring of parameters 

relevant to agriculture and 

climate change 

3.1.1 Design and implement a monitoring programme 

drawing on existing databases and filling key data and 

analytical needs 

 

WCG: Agriculture 

WCG: EADP 

DWS 

BG-CMA and WUA (Irrigation 

boards) 

SAWS 

ARC 

Private sector (farmers and agri-

business) 

Industry and farmer organisations 

CapeNature 

SAEON 

 3.1.2 Include climate- and impacts-related monitoring in 

farmer record-keeping training for smallholder and new 

commercial farmers 

WCG: Agriculture (extension) 

CASIDRA 

Farmer associations 

Objective 3.2: Strengthen climate 

data and services for agriculture 

3.2.1 Strengthen existing weather forecasting services and 

assess the feasibility of new forecasting services to deal with 

climate variability under climate change more effectively 

 

SAWS 

WCG: Agriculture 

CSAG (UCT) 

DWS 

Farmer associations 

 3.2.2 Provide leadership in negotiations around open access 

to data and data integration 

 

WCG: Agriculture 

WCG: EADP 

SAWS 

DWS 

ARC 

CSAG (UCT) 

Commodity organisations 

 3.2.3 Maintain a widely approved and accessible ensemble 

of climate model data, upon which future impacts research 

and scenario development for agriculture is based  

 

CSAG 

CSIR 

 

Objective 3.3: Lead strategic 

research partnership 

3.3.1 Promote and incentivise practical, on-farm, locally 

relevant research on climate change impacts, adaptation 

WCG: Agriculture 

ARC 

CSIR 



46 

Western Cape Climate Change Response Framework for the Agricultural Sector 

 

Objective 

 

Action Key stakeholders and role 

players 
and mitigation in partnership with smallholder and 

commercial farmers 

 

CPUT and Universities 

Research arms of industry 

organisations 

Farmer associations 

NRF 

WRC 

 3.3.2 Jointly map research gaps against current data 

availability and knowledge, then identify new research 

needs for targeted focus and implementation 

 

WCG: Agriculture 

ARC 

CSIR 

CPUT and Universities 

Leading international universities 

and research institutions 

Research arms of commodity 

organisations 

NRF 

WRC 

WCG: EADP 

Objective 3.4: Training and skills 

development and extension for 

climate smart farming 

3.4.1 Mainstream climate change and the Green Economy 

into agricultural training at secondary and tertiary level, with 

provision of bursaries for this field of study 

 

AgriSETA 

WCG: Agriculture 

DRDLR 

DHET (National) 

DAFF (National) 

DoE 

CPUT 

Stellenbosch University 

NMMU 

 3.4.2 Mainstream climate change into the provincial 

agricultural extension services through training and skills 

development, and the provision of decision tools 

 

WCG: Agriculture 

DAFF (National) 

SASAE 

Municipalities 

 3.4.3 Promote the development of public-private policies 

and partnerships for agricultural extension with strong 

capacity to integrate climate change understanding and 

responses at all scales of farming 

WCG: Agriculture 

Commodity associations 

DAFF (National) 

SASAE 
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Objective 

 

Action Key stakeholders and role 

players 
 Municipalities 

Research and academic institutions 

WWF-SA 

Objective 3.5: Develop user-

friendly information products 

relating to climate change and 

agriculture 

3.5.1 Tailor and package climate change impacts and 

response information for agri-workers and farmers at all 

scales and for specific areas 

WCG: Agriculture 

WCG: EADP 

Farmer associations 

 

 3.5.2 Capture and make available local knowledge and 

institutional memory relating to climate variability, impacts, 

and responses on farms, with focus on smallholder and new 

commercial farmers 

 

WCG: Agriculture 

Research institutions 

SASAE 

Farmer associations 

 3.5.3 Continued development of the mixed carbon 

calculator for smallholder farmers and training in its use and 

benefits 

 

WCG: Agriculture 

CCC 

Farmer associations 

Objective 3.6: Provide easy 

access to information products 

relating to climate change and 

agriculture 

3.6.1 Maintenance and widespread promotion of a credible, 

accessible, user-friendly and up-to-date information portal 

for climate and agriculture, with links to other sectoral and 

private portals 

 

WCG: Agriculture 

GreenCape 

GreenAgri Portal 

WCG: EADP 

CSAG 

Centralized Environment & Water 

Information Portal (CEWIP) 

 3.6.2 Promote climate change knowledge-sharing at 

grassroots level through farmer days and tours, radio, study 

group meetings with expert input, and making use of local 

community information hubs (e.g. libraries, municipal offices) 

 

WCG: Agriculture 

LandCare 

WCG: EADP 

CapeNature 

Research institutions 

Commodity organisations 

Farmer associations 
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3.2.4 Strategic Focus Area 4 

Ensure good co-operative governance and joint planning for effective climate change response implementation for 

agriculture 

Table 4. Strategic Focus Area 4: Ensure good co-operative governance and joint planning for effective climate change 

response implementation for agriculture 

Strategic goals:  Better processing (less red tape) of applications and registrations for climate smart 

products and activities 

 Stronger transversal governance on climate change responses in the agricultural sector 

and beyond 

 Effective joint planning for climate change response at local level with participation 

from all three tiers of government and other key local decision makers 

 Climate change integrated into longer term economic planning with discussions around 

possible radical transformation (continued scenario assessment) 

 Improved sharing of knowledge and responses between government and farmers 

through more effective communication 

Policy context:  OneCape 2040: Leading Cape 

 WC Provincial Strategic Plan: PSG5 – Embed good governance and integrated service 

delivery through partnerships and spatial alignment 

 WCG: EADP Strategic Plan: SOOG3 – Good governance and integrated management 

 WC Green Economy Strategy Framework: ‘Enablers’ (i) finance, (ii) rules and regulations 

 WC Provincial Spatial Development Framework: Spatial Governance Framework 

 WC Climate Change Strategy & Implementation Framework: ‘Cross-cutting program” - 

Supportive Financial Models and Mechanisms 

 WC Sustainable Water Management Plan and River Improvement Plans: Strategic Goal - 

Ensure effective co-operative governance and institutional planning for sustainable 

water management 

Barriers and risks:  Short-term political and social drivers override longer term planning for sustainability and 

climate resilience 

 Continued distrust between role players prevents meaningful cooperation and 

partnership building  

 Role players are unable or unwilling to envisage a more radical transformation of the 

sector leading to a more equitable and more resilient future agrarian structure 
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Objective 

 

Action Key stakeholders and role 

players 

Objective 4.1: Enable senior 

leadership to envision a transformed 

climate-resilient future agrarian system 

in the long-term 

4.1.1  Lead an open scenario-based discourse on agriculture’s 

role in long-term sustainable and climate-resilient economic 

development, which may require transformative social and 

resource-use approaches and a more radical departure from 

“business-as-usual” 

 

 

WCG: Agriculture 

WCG: Office of the Premier 

WCG: EADP 

BFAP 

WCEDP/FARE 

Industry organisations 

Labour 

 4.1.2 Develop the scientific and socio-economic case for 

more radical transformation needed to ensure a long-term 

resilient future for agriculture 

WCG: Agriculture 

WCG: Office of the Premier 

WCG: EADP 

BFAP 

WCEDP/FARE 

Industry organisations 

Labour 

Objective 4.2: Strengthen policy and 

legislative integration and alignment 

at the interface between agriculture 

and the environment 

4.2.1  Remove legislative hurdles through sensitive re-alignment 

of environmental, water, and agricultural policies which 

enable farmers to be climate-responsive  

WCG: EADP 

DWS-RO 

WCG: Agriculture 

CapeNature 

WCG: EDAT 

Objective 4.3: Fast-track authorisations 

and registrations for early adoption of 

products which can confer climate 

resilience 

4.3.1  Address regulatory hurdles impeding the registration of 

agricultural products and technologies in order to enable the 

agricultural sector to be climate-responsive 

 

WCG: Agriculture 

DAFF (National) 

DoH (National) 

 4.3.2  Remove climate-relevant legislative barriers and speed 

up regulatory decision-making for emergency responses 

 

WCG: EADP 

DWS-RO 

WCG: Agriculture 

CapeNature 

WCG: EDAT 

Objective 4.4: Transversal joint 

planning and implementation at 

Provincial and Local level 

4.4.1  Include climate change risks and responses in agriculture 

in Municipal strategic planning documents and Joint Planning 

Initiatives (JPI) 

 

Provincial Treasury 

WCG: Office of the Premier 

WCG: Local Government 

WCG: Agriculture 

WCG: EADP (Municipal 

Support Programme) 
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Municipalities 

 4.4.2  Provide oversight and direction to the implementation of 

the SmartAgri Plan through Provincial working groups 

 

WCG: EDAT 

WCG: Agriculture 

 4.4.3  Provide platforms for joint transversal implementation of 

the SmartAgri Plan across the public and private sectors 

through Public-Private Partnerships 

 

WCG: EADP 

WCG: Agriculture 

CapeNature 

Industry organisations 

WWF-SA 

WCG: Local Government 

Municipalities 

Objective 4.5: Integrate climate 

change risk assessment and reduction 

into all economic development 

planning 

4.5.1  Take cognisance of climate change risks to agriculture in 

WCG–driven economic development, within a systems 

framework 

WCDLG 

WCG: EADP 

WCG: EDAT 

Provincial Treasury 

WCG: Agriculture 

DWS-RO 

Objective 4.6: Develop capacity on 

climate change and agriculture at 

local government level 

4.6.1 As part of the provincial climate change mainstreaming 

process, develop greater awareness and understanding of 

climate change impacts and responses at local government 

level and their role in promoting a resilient rural economy 

WCG: Local Government 

Municipalities 

WCG: Agriculture 

WCG: EADP (Municipal 

Support Programme) 

Objective 4.7:  Develop linked M&E 

system for provincial/sectoral climate 

change response plans and establish 

processes for organisational learning 

4.7.1  Establish monitoring feedback loops at the provincial 

management level with linkages to sectoral implementation 

 

WCG: EADP 

WCG: Agriculture 

WCG: Office of the Premier 

Objective 4.8:  Improved 

communications channels between 

farmers and government 

4.8.1  Utilise and expand accessible channels of 

communication to support an effective joint climate change 

response 

WCG: Agriculture 

WCG: EADP 

WCG: Local Government 

Municipalities 
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Appendix 1 Decision-making under conditions of uncertainty 
 

Author: Anton Cartwright 

Estimates of climate change impacts and costs take on a ‘cascade of uncertainty’ (New 

and Hulme, 2000); uncertainty originates in the range of possible future concentrations 

of greenhouse gases and is sequentially increased by the possibility of different, and 

imperfectly understood, ecological, social and institutional responses to the 

consequences of climate forcing. Much of this uncertainty is innate.   

The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) 

summarises the impacts that are likely to occur at various degrees of warming (IPCC, 

2013). However, the reality is that while we know atmospheric concentrations of 

greenhouse gases are increasing rapidly, it is not possible to predict precise future 

atmospheric concentrations of these gases.  There is a possibility that the 23 billion tons 

of CO2 that is currently released into the atmosphere every year from the burning of fossil 

fuels and land use activities will constitute only a small portion of annual emissions as 

warming releases greenhouse gases from what have, until recently, been considered 

long-term vaults in the permafrost, oceans and soil. In addition, it is not possible to know 

precisely how different levels of greenhouse gas concentrations will translate into 

temperature increases or associated impacts. 

At the local level, uncertainty is a function not only of unprecedented biophysical 

processes, but also of how institutions and people will react to a warmer and less 

predictable climate. It is possible that climate change will focus collective action and, as 

Dow and Downing (2007) point out, ‘[r]enewable energy could be the technological key 

to just and sustainable societies’ capable of meeting a range of development 

challenges. The opposite is also possible; climate change could add to existing 

development challenges, expose pre-existing social fault lines and contribute to the type 

of opportunism that undermines governance and development capacity. 

Against this backdrop, decision support instruments need to be robust in the face of 

uncertainty and changing estimates of uncertainty (Lempert et al., 2006; Popper et al., 

2005) and ‘[b]lind use of a single generation of probabilistic impact information raises the 

possibility of maladaptation’ (New et al., 2007). In trying to incorporate this uncertainty 

the World Bank suggests that ‘[a] range of adaptation costs should be estimated for a 

range of climate scenarios’ (World Bank, 2010). As quantitative social and environmental 

models of larger-scale, longer-term problems introduce a lot of uncertainty into a benefit-

cost analysis it becomes difficult to make binding predictions. Under these conditions, the 

use of scenarios (conjectures of what might happen in the future) becomes helpful: 
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‘Scenarios are invaluable in situations where uncertainties might otherwise lead us to think 

that because we cannot have knowledge that is certain we should proceed in total 

ignorance’ (Cornish, 2004). 

For the Fifth Assessment Report of IPCC, the scientific community has defined a set of four 

new scenarios, denoted Representative Concentration Pathways (RCPs). They are 

identified by their approximate total radiative forcing in year 2100 relative to 1750: 2.6 W 

m-2 for RCP2.6, 4.5 W m-2 for RCP4.5, 6.0 W m-2 for RCP6.0, and 8.5 W m-2 for RCP8.5. For 

the Coupled Model Intercomparison Project Phase 5 (CMIP5) results, these values should 

be understood as indicative only, as the climate forcing resulting from all drivers varies 

between models due to specific model characteristics and treatment of short-lived 

climate forcers. These four RCPs include one mitigation scenario leading to a very low 

forcing level (RCP2.6), two stabilisation scenarios (RCP4.5 and RCP6), and one scenario 

with very high GHG emissions (RCP8.5). The RCPs can thus represent a range of 21st 

century climate policies, as compared with the no-climate policy of the Special Report 

on Emissions Scenarios (SRES) used in the Third Assessment Report and the Fourth 

Assessment Report. For RCP6.0 and RCP8.5, radiative forcing does not peak by year 2100; 

for RCP2.6 it peaks and declines; and for RCP4.5 it stabilises by 2100.  

Scenarios are useful in drawing attention to a range of possible futures, but where they 

are taken to imply discrete future states they can conceal uncertainty or be 

misinterpreted to imply a false sense of precision. Scenarios typically are not presented 

together with probabilities, and as a result make it difficult for decision makers to 

compare options in different scenarios, very often leading to a ‘middle road’ strategy 

that itself conceals information or seeks to be robust across as wide a range of futures as 

possible (Dessai et al., 2009; New et al., 2007). 

Dessai and Hulme (2004) point out that probability assessment in the context of climate 

change is always subjective, conditional and provisional. They point towards the 

development of methodologies that combine conditional probabilities with scenarios 

relevant for climate decision making. In this way, scenarios can be used as an effective 

tool for dealing with uncertainty in decision making contexts (Stainforth et al., 2007).  

In grappling with decision making under conditions of uncertainty, Zhu et al. (2011) point 

out that the word ‘scenario’ appears to be abused because of a lack of understanding 

of an uncertain future and of scenario analysis itself. Scenarios, in their analysis, need to 

tell how the future unfolds under certain assumptions. The authors do identify how 

combinations of qualitative storylines and quantitative impact predictions can be used 

to conduct assessments. Similarly, Van Drunen et al. (2011) recommend that climate 

assessment methodologies explicitly include socio-economic scenarios in order to avoid 

‘decision failures’.  Adaptation options suggested by studies that have a very selective 

approach to alternative socio-economic futures may, in the words of Van Drunen et al. 
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(2011), ‘be appropriate in some future societies, but fail in others’. Particularly in 

developing countries, climate change adaptation may be endogenous to a country’s 

socio-economic future.  

Given the difficulty of incorporating climate uncertainty into decision making it is 

common for the information contained in climate projections to be omitted from policy 

and decision making (Stainforth et al., 2007).  As pointed out by Gawith et al. (2009), for 

many stakeholders, the information contained in scenarios does not permit an adequate 

level of confidence to justify major adaptation decisions. Ignoring climate change 

influences effectively assumes ‘climate stationarity’, that is that past climates will 

continue into the future. This is an assumption that can introduce decision bias and errors 

in itself, given that we know the climate is changing. For the purpose of taking wise 

climate change adaptation decisions it may be better to acknowledge that it is not 

possible to have certainty, than to assume that we do. This is particularly the case given 

the fact that it is possible to manage for uncertainty. 
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Appendix 2 Summary of Status Quo Review 
This chapter provides a brief synthesis of the findings of the Status Quo Review of Climate 

Change and the Agricultural Sector of the Western Cape Province (WCG: Agriculture 

and WCG: EADP, 2014). The Review provides an in-depth assessment of the research 

basis for climate change and agriculture in the Province and how practitioners are 

responding in order to build resilience. It assesses the climate-related risks and impacts of 

specific commodities and agro-climatic zones in order to provide a detailed but holistic 

understanding of the current responses, gaps, needs and opportunities. The Status Quo 

Review is a critical component of the SmartAgri project as it informs the development of 

the Climate Change Response Framework and Implementation Plan, in combination 

with the extensive stakeholder consultation process. 

Introduction 
Climate change has the potential to destabilise agriculture and food security and 

undermine economic and rural development. The Western Cape is expected to be 

vulnerable to the combination of warming and consequent additional stress on already 

constrained water supplies. Farmers and agri-businesses are already implementing 

responses to existing climate risks and some are starting to respond to climate change, 

indicating that such responses are necessary and commercially viable. The scale of this 

threat will require further innovation that would benefit from coordination and 

anticipatory planning, and backing through policy, practical support and cooperation 

between role players. Climate smart agricultural practices can certainly help to meet the 

challenges of food security and sustainability, while ensuring continued profitability and 

growth opportunities. 

While agriculture is sensitive to climatic fluctuations, and the impacts will differ from place 

to place, a major common vulnerability relates to water supply. The scale of the impacts 

will depend on local farming systems, commodities, natural resources such as water, and 

socio-economic situations. Farmers have always attempted to understand and deal with 

climate-related risks. The concern is that climate change could shift existing patterns of 

risk and impacts beyond current experience, where available response options become 

inadequate and inappropriate. 

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

(AFOLU) 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 contrast, 

the land sub-sector within AFOLU in South Africa is accountable for 8.5 % of national GHG 

emissions (this excludes the carbon sequestered by landscapes). The agriculture sector 

(excluding sector-related transport) of the Western Cape accounts for 5 % of the 
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province’s total emissions, which are dominated by industrial, transport and residential 

emissions. 

In the agricultural sector there is significant potential for mitigation through an 

enhancement of GHG removals and emission reductions through management of land 

and livestock and demand-side management. The main sources of GHG emissions from 

agricultural 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 footprint of imported 

agricultural produce are placing pressure on farmers in the province to switch to 

alternative energy sources and improve energy efficiencies. Planned carbon taxes in 

South Africa and other countries could alter prices and profits. 

Although the region is regarded climatically as relatively stable, it has become 

increasingly prone to damaging climate extremes and disasters. Since 2003, direct 

damage costs associated with climate-related extreme events amounted to over R5 

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 internationally, water 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 competing demands on 

land, food and water. 

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. 

Planning strategies must seek solutions that are practical, affordable, easily adopted, not 

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

systems. 

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

shifts in locally important climate systems or processes. 

Already, the weather data shows that warming has occurred (on average approximately 

1.0 C over the last 50 years), primarily in mid- to late summer (Table 5). There has also 

been a decrease in annual rain days, particularly in autumn and along the south coast, 

and an increasing trend in spring/early summer in the west. It may indicate a progressively 

later start and end to the seasons in some areas. As yet there are no detectable trends 

in total rainfall during the winter season or annually. 
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Table 5 Climate trends in the Western Cape. Source: Climate Systems Analysis Group, 

based on MacKellar et al. (2014). 

Climate parameter Trend Confidence/comments 

Mean annual maximum temperature Positive 

~ +0.2 °C/decade 

High 

 

Mean annual minimum temperature Positive 

~ +0.15 °C/decade 

High 

Weaker trend than 

Tmax 

Mean annual rainfall No detectable trend Some stations show 

some trends in some 

months 

Mean annual rain days Negative 

~ -2 days/decade 

Moderate 

Largely concentrated 

on the south coast with 

some increasing trends 

in the west in spring 

Mean summer rain days Negative 

~ -0.5 days/decade 

Moderate 

Mostly in late summer 

Mean Autumn rain days Negative 

~ -0.7 days/decade 

Moderate 

Mostly along the south 

coast 

 

Climatic modelling shows that future increased temperatures across the region are 

almost a certainty. Projected changes in rainfall are, however, far more complex. Some 

types of models indicate reductions in winter rainfall over most of the province (and 

particularly in the west) by mid-century, whereas others show higher uncertainty, with 

growing evidence that increased rainfall over the mountains in spring is a possibility in the 

short- to medium-term (Table 6). Given the current state of the science, both increased 

and decreased rainfall should be considered by decision-makers. Decreased rainfall 

generally poses the highest risk (Table 7). 

Table 6 Future climate projections for the Western Cape for mid-century (2040-2060). 

Climate parameter Projection Confidence/comments 

Mean annual temperature Increases in the range of 1.5 °C to 3 

°C depending on the model and 

location. 

Greatest increases inland and lowest 

increases along the coasts indicating 

a moderating effect from the oceans 

High confidence 

 

Mean annual minimum 

and maximum 

temperature 

Increases High confidence 

 

Mean annual number of 

cold and hot days 

Increases in number of hot days and 

decreases in number of cold days 

High confidence 
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Mean annual and 

seasonal rainfall 

Decreases in winter and annual 

rainfall. 

Summer thunderstorms are likely to 

become more intense in the interior 

regions transitioning towards the 

summer rainfall region. 

Possibility of rainfall shifting into spring. 

Greater certainty for 

the western part of the 

province. 

Some models indicate 

the possibility of 

wetting in the eastern 

part of the province. 

Frequency of intense 

rainfall events 

Increases High likelihood 

Frequency of heat waves Increases High likelihood 

 

Table 7 Climate change projections and examples of potential impacts for the Western 

Cape. Source: WCG: EADP (2014). 

Projection Possible impacts (examples) 

Higher mean annual temperatures  Increased evaporation and decreased water 

balance; 

 Increase wild fire danger (frequency and 

intensity). 

Higher maximum 

temperatures, more hot 

days and more heat 

waves 

 Heat stress on humans and livestock; 

 Increased incidence of heat-related illnesses; 

 Increased incidence of death and serious 

illness, particularly in older age groups; 

 Increased heat stress in livestock and wildlife; 

 Decreased crop yields and rangeland 

productivity; 

 Extended range and activity of some pests 

and disease vectors; 

 Increased threat to infrastructure exceeding 

design specifications relating to temperature 

(e.g. traffic lights, road surfaces, electrical 

equipment, etc.); 

 Increased electric cooling demand increasing 

pressure on already stretched energy supply 

reliability ; 

 Exacerbation of urban heat island effect. 

Higher minimum 

temperatures, fewer cold 

days and frost days 

 Decreased risk of damage to some crops and 

increased risk to others such as deciduous fruits 

that rely on cooling period in autumn; 

 Reduced heating energy demand; 

 Extended range and activity of some pests 

and disease vectors; 

 Reduced risk of cold-related deaths and 

illnesses. 

Possible decreased rainfall  Decreased average runoff, stream flow; 
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Projection Possible impacts (examples) 

 Decreased water resources and potential 

increases in cost of water resources; 

 Decreased water quality; 

 Decrease in shoulder season length 

threatening the Western Cape fruit crops; 

 Increased fire danger (drying factor); 

 Impacts on rivers and wetland ecosystems. 

OR possible increased rainfall in 

spring 

 Increased average runoff, stream flow; 

 Increased flooding potential 

 Increased water logging and crop damage 

 

Many parts of the Western Cape experience regular flooding events, droughts, heat 

waves, cold snaps and occasional hailstorms. This province is historically the most disaster 

prone province in the country. 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. 

Floods are the most common problem, causing the most damage and cost for response 

and recovery. An increase in extreme rainfall events in the winter rainfall season is 

expected to increase the risk of flooding. Heat waves are expected to become more 

frequent and in some inland areas the number of very hot days will increase significantly. 

Agriculture and its significance 
Agriculture in the Western Cape is highly developed and forms the backbone of the 

provincial rural economy and employment, with many of the province’s small towns 

relying heavily on the sector. The sector provides approximately 245 000 direct jobs and 

significant numbers of indirect jobs and livelihood opportunities. The highly diverse 

production environment allows for a diversified agricultural economy with numerous 

major commodities across field crop, horticultural crop and livestock sub-sectors. The 

sector generally benefits from a well-developed infrastructure and includes significant 

value-added and niche-product opportunities which play an important role in the 

secondary economy.  

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 (with 

a notably strong export segment), as well as an organised commercial sector managed 

by commodity groups with farmer participation, a very well developed value chain for 

processed foods and beverages, and excellent local research and training capacity. 

Steady increases in exports of wine, fruits and livestock products have contributed 

positively to economic growth and rural incomes in recent times. 
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With an adequate and timeous response, climate change impacts that may have 

constrained the future development of this sector and threaten jobs and livelihoods, may 

be avoided or reduced. Responding to climate change early and timeously will entail a 

system change in the way that the current externalities associated with resource use and 

impacts are internalised into the economy in the form of price and tax adjustments. The 

earlier each sector starts to prepare for this the better. 

Energy and greenhouse gas emissions  
The generation of electricity and the use of liquid fossil fuels such as diesel, leads to 

greenhouse gas emissions which cause climate change, but energy is an essential input 

in agricultural production and processing. In the Western Cape the sector is responsible 

for 2 % of energy use and 5 % of greenhouse gas emissions (excluding transport) (Figure 

5). Energy sources are used at different stages of agricultural production and processing, 

particularly in land preparation, irrigation, refrigeration and packaging. The most 

significant sources of energy for agricultural activities are diesel followed by electricity.  

 

Figure 5 Western Cape GHG emissions Profile. Source: Department of Environmental 

Affairs & Development Planning. 
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Estimates for the relative contribution to emissions of sub-sectors (livestock, grains and 

field crops, and fruit and wine) are shown in Figure 6. 

 

Figure 6 Western Cape CO2 equivalent GHG emissions per sub-sector. Source: WCDOA 

and WCG: EADP (2014). 

 

The economic competitiveness of the agricultural sector must be maintained and 

increased. One component of this is to ensure international acceptability of agricultural 

products from the province by minimising t*he environmental and social impact of their 

production and complying with agreed standards for energy use and emissions. Two 

approaches which hold promise for reducing greenhouse gas emissions in agriculture 

include:  

 Sequester carbon through land-based interventions such as the restoration of 

rangelands, reducing degradation of soils and land cover, and promoting 

Conservation Agriculture (CA); 

 Reduce energy consumption and switch to renewable energy sources (wind, solar, 

biogas). 

The ‘carbon footprint’ of deciduous fruit and wine production in South Africa is being 

measured through the Confronting Climate Change (CCC) project. The results show that 

the largest sources of greenhouse gas emissions are electricity usage particularly for 

irrigation pumping and cold storage, the use of nitrogen based fertilisers, diesel usage, 

and the type and quantity of bottling and packaging material used. Measures to reduce 

emissions include the reduction of electricity consumption through improved efficiencies 

and switching to renewable (non-fossil) energy sources such as wind or solar, the use of 

variable speed drives in irrigation pumps, the more efficient and lower use of nitrogen-



61 

 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

based fertilisers, or the use of alternative low-carbon packaging materials. Measures to 

reduce energy use for irrigation frequently have the co-benefit of reducing water use. In 

processing facilities where organic waste is high, waste-to-energy technologies provide 

opportunities to generate energy and reduce emissions, and can also be used to recycle 

water. 

Natural resource base 
Healthy ecosystems connected to working landscapes form the ecological infrastructure 

of a region and are the foundation for clean air and water, fertile soil and food 

production. Well-functioning ecosystems provide an immensely valuable role in buffering 

human society from the worst effects of climate variability and climate change, provide 

opportunities for adaptation, and provide strong sinks for the sequestration of carbon 

dioxide. These benefits are highly valid for farmed landscapes. 

Food, energy, water, land and ecological systems are tightly interconnected – actions in 

one area impact on other areas. We need an integrated consideration within this ‘stress 

nexus’ for decision making which optimises and preserves resources for the future in a 

way that takes into account human and environmental needs. This also requires a focus 

on the future and additional resource constraints (e.g. water) and needs (e.g. energy) 

resulting from climate change. 

A Food-Energy-Water-Land-Biodiversity (FEWLB) Nexus Framework developed for the 

Berg River System (Figure 7) centres on food, energy and environment but connected 

centrally to available land and water resources. This framework is suited to 

developmental contexts where land issues are as important as water issues and the nexus 

is thus able to capture shifts occurring through land use change. It is also relevant to 

situations where economic development in biodiverse or vulnerable ecosystems can 

lead to significant habitat losses and pollution. This is highly relevant for many parts of the 

Western Cape since land use change and the resulting loss of biodiversity and 

environmental integrity are as pertinent as challenges related to the quantity and quality 

of water. 
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Figure 7. The Food-Energy-Water-Land-Biodiversity (FEWLB) Nexus framework developed 

for the Western Cape Provincial context. Source: Midgley and New (2014) 

Decreasing water availability and quality, increasing fire risk, invasive alien plant 

infestations and biodiversity loss are currently serious threats which are set to worsen 

under climate change. Initiatives to deal with these problems do exist but need to be 

stepped up to support sustainability in agriculture. 

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 the 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 under 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.  
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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 focus on increasing 

efficiencies and reduced losses of inputs and produce. 

The two principal 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 result 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, in addition, lead to increases in the frequency and intensity of fire. 

However, the heterogeneity of changes in climate across the province, topography, as 

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 on the 

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

surface water availability. It is also expected to cause 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 increasing the impact of invasive alien plants and forestry which are considered 

streamflow reduction activities. Irrigation demands will also increase by approximately 

8% on average under “business-as-usual irrigation”, a scenario which must be avoided 

given the scarcity of water resources. 

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

precipitation (‘green’ water) or irrigation (‘blue’ 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 still 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 (WMAs): the proportion of water allocated to agriculture in 

relation to all water uses is 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. This means that, according to the National Water Act of 

South Africa, under times of water stress the available water is preferentially allocated to 
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urban areas and ecological minimum needs, with agriculture last in line. Climate change 

is expected 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 

precipitation. 

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 opportunities 

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 agriculture, 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. 

The following responses could reduce the impact of climate change on water resources: 

 Water conservation and demand management (WC/WDM) and improved water use 

efficiency should be implemented as part of best practice to improve irrigation 

efficiencies. 

 The protection and management of high-yielding catchments and flow-regulating 

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

agriculture. 

 There is the potential for additional utilisation and possible re-use of groundwater, and 

for benefits from conjunctive use of surface and groundwater. However, some areas 

are already stressed by over-abstraction and this is expected to increase in future with 

increasing demands. 

 Incorporating climate change into water resources planning and management 

processes, particularly with regards to the allocation of licenses and the process 

followed for implementing restrictions (water use curtailments) during drought 

periods. 

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 system 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. Systems with no storage capacity (i.e. run of river schemes) 

are the most vulnerable. 
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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 – 

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

agricultural climatic potential will come up against restrictions imposed by conservation 

objectives. Future up-slope shifts in agricultural climatic potential will be restrained by the 

need for conservation of “upslope” ecosystem services which must continue to support 

“downslope” ecological and human activities including farming. 

Invasive alien plant species have significant negative impacts 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, the 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, which has duplicating negative impacts 

on our water catchments in the mountainous areas. Climate change is expected to 

increase the invasive alien plant infestation problem in future. 

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

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

having an adverse impact on these particular ecosystems. Wildfires 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. High fire risk conditions are projected 

to increase by up to 40 % in the west, and almost triple in the east of the province. 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 

pollinators (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 to climate and other threats is hampered by the loss of 

institutional and human capacity (and institutional memory) in critical areas in provincial 
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government. Research capacity and expertise at municipal decision making level is 

limited and collaboration and co-operation is lacking. 

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

Adaptation (EbA), the establishment of Biodiversity Corridors and the forging of 

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

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

Overview of the food system 
The agriculture sector is a major element of the province’s 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 

levels. 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 utilisation (food’s nutritional and social value and food 

safety). These outcomes form 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. Indeed, 

the historical failure of government 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. Climate change 

can further weaken food security for vulnerable groups. The potential for climate change 

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

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

the Western Cape should be highlighted. South Africa is undergoing a ‘nutrition transition’ 

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

increasing levels of obesity 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. The majority of South Africans, 

including 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 power of a few 

corporates and this 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 small-scale post-harvest 
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infrastructure (storage, distribution, cold chain and transport) for smaller players. 

Improved formal and informal food systems and agri-processing can bring resilience 

under climate driven variability of supply and impacts on food prices. 

Climate change risks and impacts 
The assessment of risk and impact on the agricultural sector requires an integrated view 

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

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

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

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

production have been experienced over the last two decades or so, compared to other 

Mediterranean-climate regions globally, with climate-related disasters such as floods, 

droughts and hailstorms causing severe localised damage but with a relatively small 

footprint in most instances. This does not mean that the sector can afford to be 

complacent since it may just be a matter of time until large-scale, more frequent and 

more damaging impacts materialise. 

For winter grains, 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 CO2, could provide sufficient resilience to warming 

of up to ~+2 °C (Wallace, 2013). However, this does not discount the chance that climatic 

variability and extremes such as droughts or floods could cause significant damage in-

between the good and average years. 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 climate change to field crops are likely to lie in the shifting of rainfall 

seasons, the changes to the distribution and intensity of pest species, the spread of 

diseases and growth of weeds. Very little is known about the responses of pests, diseases 

and weeds although knowledge of the species allows experts to make some informed 

projections. The potential threat applies equally to drying or wetting scenarios. More 

frequent failure of the autumn start of the rainfall season is a significant threat. 

Irrigated horticultural crops are well studied and temperature thresholds known. Apart 

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 be 

beneficial to some fruit types and 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 horticultural production.  
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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 regions 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 associated 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 where water resources are available. 

Extensive livestock production (cattle, sheep, 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 experiencing 

heat stress with reduced milk production and fertility. Choice of breed is the primary 

adaptation already being used. 

Intensive livestock production (feedlot cattle, pigs, chickens) is expected 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 food 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 food 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 other health threats render rural 

workers less resilient to the demands of agricultural labour. 
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On a production level, agriculture in the province shows fairly high levels of adaptive 

capacity, with only a few commodities expected to come under threat with a gradual 

moderate warming (until mid-century). However, resilience may be declining because 

of multiple stressors interacting with climate, a higher frequency of extreme events with 

insufficient time for recovery, and generally more difficult conditions in some of the more 

marginal regions. 

Despite climate change, agriculture has the potential to show growth if current 

institutional, legal and other barriers to adaptation can be removed, and appropriate 

adaptation measures are adopted. The continued focus on partnerships and 

collaboration at all levels, and between the public and private sector, would set the 

sector on a new growth path. At a global level, the sector’s major competitors in 

Mediterranean-climate regions are projected to face a bleaker climatic future than the 

Western Cape; this could present opportunities for increasing market share in 

commodities such as nuts and olives, for example, and particularly for seasonal fresh 

produce such as deciduous and citrus fruit if production volume, efficiency or quality 

decreases in competing production regions in the Southern Hemisphere. Countries such 

as Chile, Brazil and Australia face serious threats from climate change projections. 

Table 8 provides a summary of the climate change impacts on agriculture for each agro-

climatic zone (see Figure 1, repeated here for easy reference). 
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Table 8. Summary table of climate change impacts on agriculture for each agro-climatic zone. Source: Status Quo 

Review of Climate Change and Agriculture for the Agricultural Sector of the Western Cape Province. Source: WCG: 

Agriculture and WCG: EADP (2014) 

Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

Bokkeveld High altitude 

plains 

between 

mountain 

ridges 

Farm dams, 

good water 

resources and 

large storage 

capacity 

Winter 

rainfall, cold 

winter 

minimum 

temperatures

, occasional 

snow 

Medium 

range 

warming 

Pome fruit6, 

wheat, stone 

fruit7, onions, 

potatoes 

Cattle 

High 

income, 

seasonal 

labour 

Remains 

high as long 

as the dams 

fill up 

Bo-Langkloof-

Outeniqua 

East-west 

mountains 

and valleys 

near coast 

Dams, 

insufficient 

storage 

capacity, use 

of ground-

water 

Rainfall 

throughout 

the year with 

spring and 

autumn 

peaks; recent 

floods, 

droughts and 

fires 

Low to 

medium 

range 

warming 

Pome fruit, 

hops, wheat 

Cattle, 

sheep, goats 

High 

unemploy-

ment, 

poverty 

Increasingly 

marginal, 

constrained 

by water 

availability 

and 

extremes 

Breede Broad river 

valley 

surrounded by 

Breede River, 

dams, farm 

dams, very 

Winter 

rainfall; hot 

dry summers 

Medium 

range 

warming 

Wine grapes, 

wheat, stone 

fruit, pome 

fruit, olives 

Seasonal 

labour, 

hotspot of 

malnutrition 

Remains 

high as long 

as dams fill 

up 

                                                 
4 Due to model uncertainties both decreasing and increasing rainfall scenarios should be considered 
5 For the medium term future 2040-2060 
6 Apples and pears 
7 Peaches, nectarines, apricots, plums, prunes 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

mountains, 

fertile 

large storage 

capacity Broilers, egg 

layers 

Cape Town-

Winelands 

Oceanic with 

mountains 

WCWSS large 

dams, farms 

dams, rivers, 

large storage 

capacity, 

almost fully 

committed 

Winter 

rainfall; warm 

to hot dry 

summers, 

snow on very 

high ground, 

windy in 

summer 

Low range 

warming 

Wine and 

table grapes, 

wheat, stone 

fruit, 

vegetables, 

olives, 

canola, 

berries 

Broilers, egg 

layers, pigs 

High 

income, 

rural 

lifestyle 

developme

nt, 

unemploy

ment 

Remains 

high as long 

as dams fill 

up 

Cederberg High elevation 

mountains 

and valleys 

Rivers, very low 

storage 

capacity 

Winter 

rainfall, very 

cold in winter 

with 

occasional 

heavy rain 

and snow, 

hot to very 

hot in 

summer 

Medium 

range 

warming 

Rooibos, 

wheat, citrus, 

wine grapes, 

potatoes 

Cattle 

Low 

population 

density 

Increasingly 

less 

productive 

particularly 

in the north 

Grabouw-

Villiersdorp-

Franschhoek 

Plains with low 

elevation 

mountains 

WCWSS large 

dams, farm 

dams, very 

large storage 

capacity 

Unique 

climate, 

more cloudy, 

misty and 

wet than 

Low range 

warming 

Pome fruit, 

wine grapes, 

wheat, 

barley, stone 

fruit, berries 

High 

income, 

seasonal 

labour 

Remains 

high as long 

as dams fill 

up, but 

apples 

become 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

surrounding 

areas 

unviable 

due to 

warming 

GrootBrak-Plett Coastal plains Rivers, low 

storage 

capacity 

Rainfall 

throughout 

the year, 

relatively wet 

Low range 

warming 

Wheat, 

barley, 

vegetables 

Dairy, cattle, 

egg layers 

High 

unemploy

ment 

Possibly less 

productive 

but depends 

on rainfall 

shifts 

Hardeveld/ 

Sandveld-north 

Coastal plain Very low 

storage 

capacity, use 

of 

groundwater 

Low rainfall in 

winter, warm 

to hot in 

summer, 

windy in 

summer  

Medium to 

high range 

warming 

Wheat, wine 

grapes, 

rooibos, 

potatoes 

Sheep, cattle 

Low 

population 

density 

Increasingly 

marginal 

Hex Interior narrow 

valley 

surrounded by 

high 

mountains 

Farm dams, 

very low 

storage 

capacity 

Unique 

production 

climate, cold 

winters with 

rain, and 

some 

summer 

rainfall, hot in 

summer 

Medium 

range 

warming 

Table 

grapes, citrus 

Seasonal 

labour, 

social 

instability 

Remains 

high as longs 

as dams fill 

up 

Knersvlakte Very flat plain 

rising gently to 

escarpment 

Almost no 

storage 

capacity 

Very harsh 

climate, very 

hot in 

summer, cold 

High range 

warming 

Wheat, wine 

and table 

grapes, 

rooibos 

Very low 

population 

density 

Already very 

marginal 

becoming 

worse 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

in winter with 

low winter 

rainfall 

Sheep, 

cattle, goats 

Koup Mostly flat 

plain rising 

gently to 

escarpment 

Few episodic 

rivers, medium 

storage 

capacity, use 

of 

groundwater 

Very dry, very 

hot, cold 

winter 

minimum 

temperature 

High range 

warming 

Olives, 

vegetables 

and 

vegetable 

seed 

Sheep, 

cattle, goats, 

game 

Very low 

population 

density 

Slowly 

declining 

productivity, 

constrained 

by heat 

Little-Karoo Flat but 

surrounded by 

mountain 

ranges 

Farm dams, 

few seasonal 

rivers, large 

storage 

capacity 

Hot summers, 

cold winter 

minimum 

temperature 

Medium to 

high range 

warming 

Wheat, 

vegetables, 

wine grapes, 

stone fruit, 

olives 

Dairy, 

ostriches, 

sheep, 

cattle, goats, 

pigs 

Unemploy

ment and 

poverty 

Remains 

moderately 

high as longs 

as dams fill 

up 

Montagu-

Barrydale 

Mountainous 

with fertile 

valleys 

Rivers, dams, 

low storage 

capacity 

Winter 

rainfall, cold 

in winter with 

occasional 

heavy rain, 

hot in 

summer 

Medium 

range 

warming 

Stone fruit, 

wheat, 

barley, wine 

grapes, 

pome fruit, 

citrus, olives 

Seasonal 

labour 

Remains 

high as longs 

as dams fill 

up 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

Sheep 

MosselBay-

Herbertsdale 

Hilly coastal 

plain up to 

mountain 

range 

Rivers, low 

storage 

capacity 

Mostly winter 

rainfall, but 

occasional 

rain in 

summer, cool 

with onshore 

wind in 

summer 

Low range 

warming 

Wheat, 

barley, 

canola, 

berries 

Dairy, ostrich, 

pigs, cattle, 

sheep 

 Transition 

area, 

productivity 

could 

improve with 

more 

irrigation 

capacity 

Nelspoort Flat with 

isolated hills, 

on 

escarpment 

Few episodic 

rivers, low 

storage 

capacity, use 

of 

groundwater 

Hot summers, 

cold winter 

minimum 

temperatures

, low rainfall 

in summer 

High range 

warming 

Cattle, 

sheep, goats, 

ostrich 

Very low 

population 

density 

Depends on 

rangeland 

changes, 

constrained 

by heat and 

water 

Olifants 

irrigation 

Narrow 

coastal hilly 

plain, dry land 

with fertile 

river valleys 

Olifants River, 

dam, large 

storage 

capacity 

Hot and dry 

summers, 

with 

occasional 

winter rainfall 

Medium to 

high range 

warming 

Citrus, 

wheat, wine 

and table 

grapes, 

rooibos, 

tomatoes 

Seasonal 

labour 

Remains 

viable as 

long as river 

flows and 

dams fill up, 

but 

constrained 

by heat 

Piketberg ‘Island 

mountain’, 

fertile shale 

soils 

Farm dams, 

very low 

storage 

capacity 

Unique island 

mountain 

climate, 

wetter and 

Medium 

range 

warming 

Pears, fynbos 

flowers, stone 

fruit, wheat, 

citrus, 

 Remains 

viable as 

long as farm 

dams fill up, 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

cooler than 

surrounding 

area 

herbs/essenti

al oils, wine 

grapes, 

Cape rush 

Sheep, cattle 

but 

changing 

due to 

warming 

RooiKaroo-

Aurora 

Flat dry plains Berg River in 

the south, low 

storage 

capacity 

Hotter and 

drier than 

Swartland to 

the south, 

more 

variable 

rainfall 

Medium 

range 

warming 

Wheat, 

canola, 

rooibos 

Sheep, cattle 

Low 

population 

density 

Increasingly 

marginal for 

wheat 

Rûens-east Hilly coastal 

plain, 

bordered by 

mountains in 

north, coast in 

south,  

fertile soils 

Farm dams, 

occasional 

river, low 

storage 

capacity 

More 

variable 

rainfall than 

to the west, 

with recent 

droughts in 

Heidelberg-

Albertinia 

area, mostly 

winter with 

some 

summer 

rainfall 

Low range 

warming 

Wheat, 

barley, 

canola 

Sheep, 

cattle, dairy, 

pigs, ostrich 

 Currently 

becoming 

marginal for 

small grains 

but could 

improve 

given 

possible 

increases in 

rainfall 

Rûens-west Hilly coastal 

plain, 

bordered by 

mountains in 

Farm dams, 

occasional 

river, low 

More reliable 

dryland 

conditions 

than to the 

Low range 

warming 

Wheat, 

barley, 

canola 

 Remains 

high for 

small grains 

but with 



76 

 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

north, coast in 

south, 

fertile soils 

storage 

capacity 

east, winter 

rainfall, warm 

dry summers 

Dairy, sheep, 

cattle 

increasing 

yield 

variability 

Sandveld-south Dry shrubland. 

On sandy 

infertile soils 

Very low 

storage 

capacity, 

extensive use 

of 

groundwater, 

Berg River 

Rainfall in 

winter, warm 

to hot in 

summer, 

windy in 

summer 

Medium 

range 

warming 

Wheat, 

potatoes, 

rooibos 

Sheep, cattle 

 Increasingly 

marginal 

Swartland Fertile, 

Undulating 

bordered by 

mountains to 

the east 

WCWSS large 

dams, Berg 

River, farm 

dams, large 

storage 

capacity 

More reliable 

dryland 

conditions 

than further 

north. Winter 

rains, with 

cool 

conditions, 

hot to very 

hot in 

summer 

Low to 

medium 

range 

warming 

Wheat, wine 

and table 

grapes, 

canola, 

olives 

Dairy, pigs, 

sheep, cattle 

Pockets of 

malnutrition 

Remains 

high for 

small grains 

but with 

increasing 

yield 

variability 

Tankwa-van 

Wyksdorp 

Mostly flat 

plain, 

bordered by 

mountains 

with 

escarpment 

to the north, 

split by the 

Klein 

Medium 

storage 

capacity, use 

of 

groundwater 

Very hot and 

very dry; cold 

winter 

minimum 

temperature 

Medium to 

high range 

warming 

Wheat, stone 

fruit, wine 

grapes 

Sheep, 

goats, pigs, 

cattle, 

game, 

ostrich, dairy 

Very low 

population 

density 

Slowly 

declining 

productivity, 

constrained 

by heat and 

water 

availability 
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Name Main physical 

features 

Main water 

resource 

features 

Main climatic 

features 

Climate 

change 

temperature 

projections4 

Main 

commodities 

Socio-

economic 

features 

Future 

agricultural 

potential5 

Swartberge 

and with 

Langeberge 

to the south 
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Adaptation and risk management 
This section addresses adaptation to climate change, following the international 

convention of separating adaptation and mitigation (mitigation is discussed in the next 

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

adaptation and mitigation are interlinked and mutually beneficial and they should 

ideally be viewed in a holistic manner. The Western Cape Government is viewing them 

as two sides of the climate change response in an integrated manner, as emphasised in 

the Western Cape Climate Change Response 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 management 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. 

The agricultural sector of the province is adapting by responding 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 and on what 

can be characterised as “sustainable agriculture”.  

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. ‘No-regret’ 

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

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

which 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 roles 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, technology clearly plays a very important part in productive 

potential and adaptive capacity. It includes hardware and software. Improvements of 

technologies support greater and more efficient production, 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 sustainability 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 
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practices. The capacity to differentiate and decide between technologies is also 

necessary. 

Research that underpins our climate change response and local testing is inadequate 

due to lack of: access to databases, climate monitoring, research capacity and funding. 

The private sector has taken the lead in providing research support, with some areas of 

research covered by the WCG: Agriculture. 

Mitigation 
In this section 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 related 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 biochar - 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 only 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 energy 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. 
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Conclusion 
Climate change will influence agriculture in the context of multiple interacting drivers 

and pressure points. Adapting to the consequences of climate change and mitigating 

greenhouse gas emissions from agriculture, thereby building climate resilience, will 

depend as much on addressing these pressure points as on preparing for a different 

climatic future. 

Agriculture is highly dependent on effective risk management covering all three 

sustainability components: economic, environmental and social. The capacity to 

respond to climate change risks depends largely on where individual enterprises are 

positioned on the economic scale, and access to resources. Under the current 

agricultural system, economies of scale and diversification across commodities and 

agro-ecological zones generally renders larger farming groups more resilient than small 

and undiversified farming operations. However, diversification, a focus on high value 

niche products and close connections to buyers can render smaller farming operations 

equally resilient. Flexible marketing arrangements and linkages to agri-processing also 

provide resilience by ensuring that all produce finds a buyer. 

The sector must now go beyond response and plan strategically (anticipatory) for the 

near- and mid-term future. The Western Cape has pockets of increasingly marginal 

agriculture and these can be identified through research, communication and 

monitoring. However, some 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 and livestock types and farming 

systems (climate smart agriculture) can buffer agriculture against some aridification 

without negatively impacting profitability or jobs. Growth opportunities in the value chain, 

particularly agri-processing and agri-tourism, should be well assessed against climate 

change risks and impacts, including the question of limiting resources (water, energy, 

land) required for these activities. 

The transition from measuring to reducing the carbon footprint of agriculture needs to be 

made, with the correct policy support. Many of the possible mitigation options show 

either the potential for financial benefits (e.g. carbon credits) or they confer adaptive 

benefits which lead to greater production potential (e.g. cheaper and more reliable 

energy, conservation agriculture).  

The Western Cape will likely remain a strong agricultural region, at least in the near to 

medium term, provided that planning takes into account the future climate and 

appropriate support is provided. The Western Cape Climate Change Response 

Framework for the Agricultural Sector and associated Implementation Plan provide the 

mechanisms for such support. 
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Appendix 3 Policies and strategies 
A provincial agricultural climate change response framework and implementation plan 

must take into account not only the policy and service delivery mandates of the 

Department of Agriculture and the Department of Environmental Affairs & Development 

Planning, but also align with relevant policies and planning processes across National, 

(other) Provincial and Local Government levels. The Western Cape Government has 

taken strong steps towards entrenching transversal governance (e.g. through Provincial 

Strategic Goal Working Groups) as well as developing systems for stronger cooperation 

and joint planning, for example the Joint Planning Initiatives between the National and 

Provincial Governments and the Local Municipalities. 

Essentially, the Western Cape Department of Agriculture provides development, 

research and support services to the agricultural community, and has over many years 

incorporated agricultural resource projects into its service delivery agenda. The 

Department of Environmental Affairs & Development Planning is responsible for ensuring 

that natural resources are protected and maintained. This includes the responsibility for 

climate change responses. 

While these two Departments have many exclusive mandates, there are also many areas 

of overlap and linkage, for example in spatial and development planning, rural 

development, and environment. These also link upwards to National Departments and 

downwards to Local Municipalities. The management of water resources, key to a 

climate change response in agriculture, also cuts across all three tiers of government, 

with the primary mandate in the National Department of Water and Sanitation, and 

Local Municipalities being responsible for the delivery of water services. Similarly, energy 

supply is a National mandate (Department of Energy), and Local Municipalities are 

responsible for energy services to users. In these cases, provincial government does not 

have primary mandate but clearly plays a critical intermediate connecting role. 

The fundamental unpredictability of the biophysical and socio-economic environment 

has driven policy makers to look for ways to use policy to boost resilience, through 

aligning policy between tiers of government: national, provincial, local. This is further 

aided by the formation of partnerships between business, private sector, academic 

institutions and civil society. Despite ongoing efforts, further alignment is needed as well 

as clarification of national and provincial mandates in areas contributing to a climate 

change response. 

A summary of the key provincial strategies and planning initiatives reviewed and taken 

into account during the development of the SmartAgri Framework follows (Table 9). 

Provincial policies and strategies align upwards to National level and the latter will thus 

not be presented here, but further information is available in the Status Quo Review of 

Climate Change and the Agricultural Sector of the Western Cape. 
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Table 9 Summary of key Western Cape policies and strategies of relevance to a climate 

change response in the agricultural sector 

Western Cape 

Policy / 

Strategy 

Link to Climate Smart Agriculture (WCCARF) 

OneCape2040 

(2012) 

Guides all provincial development. OneCape2040’s vision is “a highly-

skilled, innovation driven, resource efficient, connected, high opportunity 

and collaborative society”. The transition will need to be supported by an 

enabling environment with supportive regulations, appropriate 

infrastructure, new financing arrangements and a supportive spatial frame. 

Six transitions have been identified: Educating Cape; Connecting Cape; 

Living Cape; Green Cape; Enterprising Cape; and Leading Cape. 

Western Cape 

Government: 

Provincial 

Strategic Plan 

(2014-2019) 

The five Western Cape Provincial Strategic Goals for the period 2014-2019: 

Climate Smart Agriculture falls under Strategic Goal 4. Other priority 

objectives within PSG4 with strong linkages to SmartAgri include the 

enhanced management and maintenance of the ecological and 

agricultural resource base, and the implementation of the Western Cape 

Sustainable Water Management Plan (complemented by the River 

Improvement Plans). SmartAgri also links into PSG1 primarily via the Game 

Changers Project Khulisa (agri-processing) and Energy Security. 

 

WC Agriculture 

Strategic Plan 

(2015/16-

2020/21) 

This Plan identifies seven Departmental Strategic Goals (DSG). DSG4 states: 

Optimise the sustainable utilisation of water and land resources to increase 

climate smart agricultural production. 

The agri processing side of the agricultural sector has been flagged under 

Project Khulisa (PSG1) as a high potential opportunity with the potential to 
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deliver meaningful jobs and growth in the next three to five years. This 

Game Changer must be supported by the enablers energy security, water 

for growth, and an appropriately skilled workforce. 

Strategic challenges highlighted in the Strategic Plan include the more 

efficient use of water, improvement of water quality, biodiversity 

management on agricultural lands, development of Green Economy 

opportunities through labour intensive projects, strengthening agricultural 

disaster risk reduction and management, and promotion of knowledge 

sharing and communication on sustainable initiatives. DSG4 will house the 

SmartAgri Framework and guide its implementation. 

WC DEA&DP 

Strategic Plan 

(2015-2020) 

Under PSG4, the following strategic priorities and outputs are strongly linked 

to the SmartAgri Framework: 

 Enhanced management and maintenance of the ecological and 

agricultural resource bases; 

 The Western Cape Sustainable Water Management Plan (2012), which 

is complemented by River Improvement Plans; 

 Activities such as reducing fossil fuel burning will reduce greenhouse gas 

emissions and improve air quality 

 As part of the implementation of the Western Cape Climate Change 

Implementation Framework, the Agricultural Climate Change Response 

Plan (SmartAgri Framework) will be implemented 

 Improving implementation of strategically aligned projects through 

enhanced portfolio, programme and project coordination. 

Western Cape 

Green 

Economy 

Strategy 

Framework 

(2013) 

‘Green is Smart’ is the Western Cape’s Green Economy Strategy Framework 

and responds to international and national Green Economy drivers. The 

framework outlines the risks to the province posed by climate change, but 

also the economic opportunities and job creation potential presented by 

sustainable and consistent economic growth. The overall outlook of the 

Strategy Framework ‘is about achieving the double dividend of optimising 

green economic opportunities and enhancing... environmental 

performance’. The framework outlines five ‘drivers of change’ in working 

towards green economic objectives of which ‘smart agricultural 

production’ is one. 

Western Cape 

Provincial 

Spatial 

Development 

Framework 

(2014) 

The PSDF states that is takes into consideration a number of future spatial 

risk challenges which require mitigation and/or adaptation responses, 

including climate change, energy insecurity, water quality and quantity 

deficits, exclusionary land markets, and food security. 
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The introduction of the Spatial Planning and Land Use Management Act (16 

of 2013) (SPLUMA) is set to aid effective and efficient planning and land use 

management. It is a requirement of SPLUMA that a PSDF reflects the desired 

land use patterns in a province. The Western Cape PSDF map gives priority 

to establishing a sustainable basis for growing the provincial economy. 

Western Cape 

Climate 

Change 

Strategy and 

Implementation 

Framework 

(2014) 

The Strategy’s aim is to ‘strategically direct and mainstream climate 

change actions and related issues throughout relevant Provincial 

transversal agendas’. As many of the 24 local municipalities have little 

capacity, it is envisaged that they are supported at District Municipality 

level as well as through master level strategy such as the Spatial 

Development Frameworks (SDFs), Integrated Development Plans (IDPs) and 

Disaster Management Plans (DMPs). First, it focuses on mitigation and 

cutting GHG emissions and steering toward a low-carbon economy, while 

synonymously looking toward economic growth and social upliftment 

goals. The second part focuses on adaptation through three outcomes: 1) 

the protection of natural systems to reduce vulnerability and improve 

resilience 2) supporting community resilience and coping mechanisms and 

3) the development of an ‘actively adaptive and climate change 

responsive economy’ that is able to take advantage of opportunities and 

reduce losses. 

 

The WCCCRS priorities the following: 
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1. Energy Efficiency and Demand-Side Management 

2. Renewable Energy 

3. The Built Environment, including Critical Infrastructure, Human 

Settlements and Integrated Waste Management 

4. Sustainable Transport 

5. Water Security and Efficiency 

6. Biodiversity and Ecosystem Goods and Services 

7. Coastal and Estuary Management 

8. Food Security 

9. Healthy Communities 

As well as these focus areas, it speaks of the need to have ‘cross-cutting 

programs’ such as communication, awareness and education and 

capacity programmes, job creation as well as supportive financial 

mechanisms.  

Western Cape 

Sustainable 

Water 

Management 

Plan (2012) 

The Plan outlines short (1–5 years), medium (6–15 years) and long term (+16 

years) actions to guide the implementation of projects/activities as a 

means of achieving integrated and sustainable management of water in 

the Western Cape.  

The following four strategic goals were identified as key to achieving the 

vision of the Water Plan: 

 Ensure effective co-operative governance and institutional planning for 

sustainable water management; 

 Ensure the sustainability of water resources for growth and 

development; 

 Ensure the integrity and sustainability of socio-ecological systems; 

 Ensure effective and appropriate information management, reporting 

and awareness-raising of sustainable water management. 

 

The National Water Act (NWA) views the catchment level as the most focal 

level for the management of South Africa’s freshwater resources. The 

Breede-Gouritz and proto-Berg-Olifants Catchment Management 

Agencies (CMA) will be responsible for the co-ordination and 

implementation of water management practices once they are fully 

functional, through catchment management strategies (CMS). These will 

provide strategic guidance to planning at catchment scale and in this 

context they will also regulate agricultural water use and prioritise specific 

adaptation strategies in response to climate change. 

Western Cape 

Provincial Land 

Transport 

The Framework informs all transport and land-use related provincial 

decision making with respect to transport infrastructure development, 

management and investment, public transport, non-motorised transport, 

freight transport, and land transport safety, and guides district wide and 
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Framework 

(2011) 

local integrated transport planning. It calls for a well-maintained road 

network; a sustainable, efficient high speed rail long distance freight 

transport network; efficient international standard airport and ports, and a 

transport system that is resilient to peak oil, amongst others. A growing and 

resilient agricultural sector also requires the transport infrastructure to be 

resilient to extreme weather associated with climate change. 

WC 

Infrastructure 

Framework 

(2013) 

The Framework aligns the planning, delivery and management of 

infrastructure, provided by all stakeholders (national government, 

provincial government, local government, parastatals and the private 

sector), to the strategic agenda and vision for the province. The WCIF 

quantifies the scale and nature of the infrastructure requirements in the 

Western Cape, how and where infrastructure provision needs to be 

developed to support the transitions envisioned in OneCape 2040, and who 

will be responsible for its implementation. 

Western Cape 

Disaster 

Management 

Framework 

(2010) 

The National Disaster Management Framework (NDMF) of 2005 co-

ordinates actions throughout all spheres of government. The Western Cape 

Disaster Management Framework (2010) emphasises the need for co-

operative governance for the purposes of disaster risk management, and 

the involvement of all stakeholders in strengthening government’s 

capability to reduce the likelihood and severity of disasters. The following 

Key Performance Areas (KPA) and Enablers are identified: 

 KPA 1: Institutional Capacity for Disaster Management 

 KPA 2: Disaster Risk Assessment 

 KPA 3: Disaster Risk Reduction 

 KPA 4: Disaster Response and Recovery 

 Enabler 1: Information Management and Communication 

 Enabler 2: Disaster Risk Management Education, Training, Research and 

Public Awareness 

 Enabler 3: Funding Arrangements 

Western Cape 

Climate 

Change 

Mitigation 

Scenarios for 

the Energy 

Sector (2015) 

The Scenarios study is a first representation of the climate mitigation 

potential of the energy sector in the Western Cape. It is founded on an 

analysis of energy demand and supply and an assessment of a set of 

mitigation measures aimed at reducing energy-related greenhouse gas 

emissions. The four measures identified for the agricultural sector have the 

potential to mitigate 6% of the total emissions for the Province. The Province 

has a high degree of influence over these measures. The highest ranking 

measure is reduced tillage since it has significant other environmental 

benefits. Agricultural energy consumption in this analysis is related only to 

on-farm activities and does not include the transport of any goods to 

market or extensive processing.  
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The WCCCARD must be aligned with the provincial and national policy framework. 

However, is should be noted that key national and provincial goals, such as economic 

growth, employment creation, rural development and land reform, and climate change 

can work against each other if not aligned to a coherent vision. Even within the National 

Development Plan contradictions exist: the reduction of carbon emissions espoused in 

one chapter is offset by another that invites infrastructure development in support of the 

coal industry. 

The development of high value, export-driven, irrigated agriculture is presented as a 

massive job creation opportunity; but can future water resources under climate change 

conditions support this and is it environmentally sustainable? There will be resource 

constraints and trade-offs, with “winners” and “losers” likely to emerge. 

Policy coherence requires a coordinated approach that has both political will and 

resourcing. The SmartAgri Framework will need to find its position and best chance of 

success within the array of provincial and national goals and policies, with 

implementation pathways identified which can reduce potential conflicts. For example, 

the discussion around agriculture and water use needs to be taken forward rationally 

and strategically. The Framework must, for these reasons, embrace a broader reach than 

a narrowly defined sectoral scope, and must speak to economic development, job 

retention and creation, sustainability and resource management, increased 

participation and equity across scales (smallholders, value chain), agri-processing and 

markets, food security, and human resource development (training and skills).  

Timeline: towards the SmartAgri Framework 
Figure 8 illustrates the evolution of the national climate change response policy 

framework and the national sectoral climate change plan for agriculture and forestry, as 

well as the Western Cape provincial development of a climate change response. 

 

Figure 8. Diagrammatic representation of climate change response policy 

development at national and provincial level 
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The vulnerabilities of the agricultural sector in the Western Cape to the limited resource 

base (land, soil quality, water resources) have been addressed in research and policy for 

many decades. Farming practices have been optimised to a large degree under the 

prevailing conditions through ever increasing production efficiencies and the use of 

modern technologies and decision tools. Agriculture’s vulnerability to climate change 

has seen it participate as a sector and through the engagement of many interested role 

players in the national and provincial processes leading to climate change policies, 

strategies and implementation plans. However, it has become clear that the agricultural 

sector of the Western Cape needs its own climate change response framework and 

implementation plan. This will align with the corresponding sectoral plan at national level, 

but is specific to the bio-geographical context, commodities, socio-ecological situation 

and climate change projections unique to the Western Cape Province. In return, this Plan 

and other sector plans will, as they are developed, feed back into the broader Provincial 

Climate Change Response Strategy - thus building up increasingly robust information and 

data with which to inform complex trade-offs. 
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Appendix 4 Terms of Reference and Scope 

Development of the climate change response framework for agriculture in the 

Western Cape 

The Terms of Reference and scope were jointly developed by the WCG: Agriculture and 

the WCG: EADP. They specify the following approaches: 

 Spatial approach based on Relatively Homogeneous Farming Areas 

 Commodities – main commodities produced in the province 

 Farming systems – commercial, smallholder and subsistence 

 Natural resources impacts 

 Socio-economic impacts 

 Adaptation and mitigation 

 Extensive stakeholder consultation 

 Evidence-based 

The scope did not include forestry and fisheries (and only touched on aquaculture), and 

also did not focus on coastal and estuary challenges, or on climate-resilient building 

practices and adaptations (for farm and factory buildings). Sustainable transport is 

included in the Framework but was not driven by the Status Quo Review or stakeholder 

prioritisation; rather, it is necessary to include transport in order to align this sectoral 

framework with other provincial initiatives to transition to a low carbon economy. The 

agricultural sector is heavily reliant on transport, particularly in view of its strong focus on 

exports, and the need to transition to sustainable transport will also impact on agriculture. 

During the course of the project, the project team also developed a set of guiding 

principles which were used towards the development of the Climate Change Response 

Framework: 

 Build on the existing knowledge base but also encourage innovation and 

transformation and be inspirational 

 Strive for strategic advantage 

 Timeframes and phased implementation: short term: ‘low hanging fruit’ and 

vulnerabilities, medium to long term: priorities and enabling environment 

 Encourage integrated and synergistic adaptation and mitigation 

 Encourage diversity 

 Promote actions with co-benefits to the economy, people, and the environment 

 Connected, coordinated and integrated approach 

 Clear agreed roles and responsibilities for Provincial and National Departments 

and Local Government (Municipalities) 

 Inclusiveness: addresses the needs of the various stakeholder groups and is 

sensitive to equity and agrarian reform 
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 Honesty: identification of pathways in relation to challenging conditions within and 

beyond the sector 

 Promotion of social justice and equity within the sector 

 Low cost low technologies complemented by long term high tech options 

 Include the whole value chain where appropriate 

 Build an enabling environment and effective incentive structures  

The process 

The overall approach to this project was strongly based on rigorous consultation across 

the sector and with government. The research team comprised a consortium of climate 

change and sectoral experts who worked closely together. Halfway through Phase 2 a 

team workshop was conducted to take stock of the stakeholder outcomes, plan the 

analytical work and agree on how the various components would integrate with one 

another to yield a logical and robust final framework which reflects the integrated 

systems approach. Regular meetings were held with the Inter-Departmental Project 

Steering Committee who took an active interest and frequently attended team 

meetings, stakeholder workshops, the team workshop, and engagements with other 

parts of government. This contributed to intra-Departmental capacity building and 

sustainability, and provided the necessary guidance on an ongoing basis. 

The SmartAgri Framework was developed during 2014-2015 in two phases: 

Phase 1: Status Quo Review of Climate Change and Agricultural Sector of the 

Western Cape (August – December 2014) 

The Status Quo Review was based on in-depth desktop study and findings from previous 

studies in the Western Cape and beyond, and was completed on 12 December 2014. In 

addition, it was informed by the findings from two stakeholder workshops that took place 

in October 2014 (see Appendix 5), as well as by the information generated during 

interviews with experts (see Appendix 6) and committees/fora (Appendix 7). A summary 

of the Status Quo Review is provided in Appendix 2. 

The Review goes beyond the assessment of climate change impacts and responses in 

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

and agro-climatic zones in the Western Cape Province in order to provide a detailed 

understanding of the response gaps, needs and opportunities. The aim was to create a 

holistic understanding of the agricultural sector from an integrative systems perspective. 

During Phase 1, the spatial units or agro-climatic zones used for the project were 

identified. These were derived through the aggregation of the more than 80 Relatively 

Homogeneous Farming Areas (RHFAs) based on climatic, vegetative and productive 

attributes (see Figure 1). They define the agricultural landscape and current agricultural 

potential of the province and were used throughout the project.  
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After completion of the Status Quo Review, a draft list of climate change response 

options was compiled based on current knowledge and practices, and provisionally 

grouped into five Strategic Focus Areas (SFAs). These SFAs were refined through group 

discussions between the research team and the project steering committee. 

The initial draft set of Strategic Focus Areas was: 

 A climate resilient agricultural sector: productive, competitive and sustainable 

 Healthy social and ecological systems for agricultural climate resilience 

 Climate disaster reduction and management for agriculture 

 Climate smart information management, research and access for agriculture 

 Cooperation and joint planning for climate resilient agriculture 

These were taken into Phase 2. The Status Quo Review as a whole continued to inform 

the development of the Climate Change Response Framework as well as provided the 

basis for the methods and stakeholder engagements carried out in Phase 2. 

In May 2015 the Status Quo Review was opened for public comment until August 2015. 

This was extensively advertised. Comments were received and informed the further 

process. The edited final Review will be made publicly available at the end of the project. 

Phase 2: Climate Change Response Framework for the Agricultural Sector of the 

Western Cape (January – September 2015) 

The following diagram (Figure 9) illustrates the broad process which was followed in the 

development of the Framework, from the results of the Status Quo Review up to the final 

Framework before it was checked for alignment with key national and provincial policies: 
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Figure 9. The process followed during the development of the initial SmartAgri 

Framework 

 

Stakeholder engagement process informing the response options 

In Phase 2, an intensive and comprehensive phase of stakeholder engagement was 

conducted in two sequential but overlapping phases (Figure 10, Table 10). At each 

workshop a commodity-specific summary of the Status Quo Review relevant for that 

region was presented at the start of the meeting. 

1. Stakeholder workshops were conducted in the District Municipalities of West Coast 

(Moorreesburg), Overberg (Riviersonderend), Eden (George and Oudtshoorn) 

and Central Karoo (Laingsburg) – focusing on locally dominant commodities. 

These were complemented by two targeted workshops for government 

(Elsenburg) and agri-business (Cape Town). Interviews were conducted with key 

role players and experts for additional information and views. This phase was 

conducted from February to May 2015. 

2. Focus group meetings with technical experts and representatives from commodity 

groups were conducted in Paarl, Riebeek Kasteel, Citrusdal and Ceres – focusing 

on the high value fruit and wine industries. Interviews with key role players and 

experts were continued. This phase was conducted from April to August 2015. 

The stakeholders who were engaged during Phase 2 are listed in Appendices 5, 6 and 7. 
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Figure 10. Map of the Western Cape Agro-Climatic Zones showing the regions covered 

by stakeholder workshops and focus group meetings 

 

Table 10. List of stakeholder workshops and focus group meetings held across the 

Western Cape indicating the number of participants and the institutions they 

represented 

Commodity Location Region No. of 

Partici-

pants 

Institutions represented 

Grain & 

Livestock 

Moorreesburg West 

Coast 

21 GrainSA, RPO, KaapAgri, MKB, 

WCG: Agriculture, 

GreenCape, Chemical 

company 

Grain & 

Livestock 

Rivier-

sonderend 

Overberg 30 WCG: Agriculture, Grain SA, 

Soill, RPO, SAB, SSK, Overberg 

Agri, GreenCape, ARC 

Dairy & 

Regional 

Commodities 

George Southern 

Cape 

16 Milk SA, Parmalat, WCG: 

Agriculture, dairy farmers, 

NMMU 

Mixed 

Farming 

Oudtshoorn Little Karoo 20 Emerging & commercial 

farmers, WCG: Agriculture, 

LandCare, Agri Wes Kaap, 
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Agri Klein Karoo, Cape Nature, 

tourism 

Livestock Laingsburg Central 

Karoo 

25 Commercial and new 

commercial farmers, farmer 

association, WCG: Agriculture, 

CapeNature, LandCare 

Agri-Business Cape Town n/a 21 Distell, Antonij Rupert Wines, 

BFAP, Agri West Cape, 

HORTGRO/SATI, FPEF, CCC, 

Santam, Ecosoil, Woolworths, 

GreenCape, Spier, UCT GSB, 

Fruitways, WCEDP 

Government Elsenburg n/a 42 Provincial departments and 

other government institutions 

Citrus Riebeek 

Kasteel 

Berg River 

/Winelands 

11 CRI and farmers 

Citrus Citrusdal Olifants 

River 

10 CRI and farmers 

Deciduous 

fruit 

Ceres All 11 Fieldmen (technical managers 

and consultants) 

Wine Paarl All 12 Vinpro, Winetech, CPUT, SU 

Table grapes Paarl All 7 SATI, Dole, FPEF 

 

Information from the stakeholder workshops in the District Municipalities informed the 

development of the draft Response Framework in two ways: (1) through a participatory 

spatial mapping exercise, and (2) through jointly brainstorming priority responses under 

each Strategic Focus Area. The draft list of response options was revised on the basis of 

stakeholder inputs.  

The focus group meetings and the agri-business workshop were conducted freely with 

stakeholders bringing up their main concerns, current activities and priorities, facilitated 

in a manner which covered all areas and teased out the specific points of interest for the 

participants. The government workshop was conducted in a more structured manner 

with the participants workshopping priority responses relating to government mandates 

and objectives in more detail. The results from these engagements were then used to 

further update the emerging list of possible response options.  

For each option on the list, we identified which workshop/meeting discussed and 

prioritised that option. In this way, we identified priority responses common to all 

engagements and location-specific priority responses. 

Multi-Criteria Analysis 

A summary of the methodology is given here. Further information on the process and 

results is presented in Appendix 8.  
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From the information gathered through the regional workshops, the focus group 

meetings and the workshops for government and agri-business, a list of 66 climate 

change “response options” was compiled. These options constitute a valuable 

component of local and expert knowledge based on what stakeholders believe is worth 

doing and what they feel is possible. The “response options” are not based on perfect 

information and do not constitute definitive climate change interventions. Selecting the 

most suitable basket of options for implementation is an important component of 

supporting a climate-smart agricultural sector. 

A notable feature of 66 “response options” is that they differ fundamentally in terms of 

their nature, their geographical scope, the time required to implement them and the 

likely implementing agents. The options differ further in terms of the extent to which they 

will reduce climate risk, the degree to which they can be successfully implemented, their 

respective costs and the other co-benefits and potentially negative side-effects. This 

makes for difficult comparisons, and in particular precludes the application of 

conventional cost-benefit analysis relying on “bang for buck” as a means of 

distinguishing between the options. For such cases, an effective Multi-Criteria Analysis 

(MCA) is capable of providing valuable decision support. 

When seeking to prioritise across the “response options”, it is important that the criteria 

used in the prioritisation are sufficiently “high-level” and “broad”. This is necessary both to 

avoid conveying a false sense of precision about the analysis and in order to ensure that 

the criteria can relate to all the options. The criteria chosen were (with relative weighting 

shown in brackets): 

4. Ability to reduce climate change risk or reduce greenhouse gas emissions (40%) 

5. Ability to yield economic benefits (20%) 

6. Ability to yield co-benefits (10%) 

7. Ability to create jobs (5%) 

8. Ease of implementation relative to available capacity (20%) 

9. Risk of maladaptation (unwittingly increasing environmental risk) (5%)  

Given the inherent subjectivity of the MCA approach, the ranking should, ideally, be 

performed by the people responsible for the implementation decisions so as to reflect 

their particular value systems and perspectives. In this project, the MCA (for the 66 

“response options”) was completed individually by nine “experts”. In addition, a 

workshop was convened with a number of regional climate change and agricultural 

experts, where the “options” were discussed as a group in some detail in order to establish 

a shared understanding of what each involved, followed by a group analysis. 

Finalisation of the Strategic Focus Areas 

Following the Phase 2 stakeholder consultation, the project team workshop and the MCA 

process, the five SFAs were critically re-examined: 
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1. A climate resilient agricultural sector: productive, competitive and sustainable 

2. Healthy social and ecological systems for agricultural climate resilience 

3. Climate disaster reduction and management for agriculture 

4. Climate smart information management, research and access for agriculture 

5. Cooperation and joint planning for climate resilient agriculture 

The result was the consolidation of the first two Focus Areas into one larger SFA: “Promote 

a climate-resilient low-carbon agricultural sector that is productive, competitive, 

equitable and ecologically sustainable across the value chain”. This decision was made 

on the basis of the integrated systems understanding which underpinned the project, 

where the ecological and agricultural resource base and the human/social factor are 

centrally important to primary agricultural production, the agricultural value chain, and 

broader economic and social development across the province. Joint cross-

Departmental and cross-sectoral planning with key partners has already taken hold in 

the Western Cape Government, for example between the WCG: Agriculture, WCG: 

EADP, the Western Cape Department of Economic Development and Tourism (WCG: 

EDAT), CapeNature, GreenCape, and the Western Cape Departments of Human 

Settlements (WCG: Human Settlements) and Health (WCG: Health). Merging the natural 

and human capital into the agricultural value chain is also an important conceptual 

advance – healthy and resilient soil and water resources and farming communities have 

positive impacts along the whole value chain. Thus, one larger SFA was deemed highly 

suited to this way of thinking and planning for strong outcomes. 

The original SFA3-5 then became SFA2-4 with no changes. 

 

As shown in Figure 9, a parallel process was followed, also informed by the Status Quo 

Review and stakeholder consultation (indirectly gleaned from interactions), which gave 

rise to a vision, a set of scenarios (Chapter 2) and a gap analysis (Appendix 9). This 

process is shown in Figure 11. The outcomes were merged into the final development of 

the Response Framework. 
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Figure 11. The process followed to incorporate a long-term vision of the sector’s possible 

futures and to identify the strategic responses which are best suited to achieving the 

desired outcomes over various time scales 

Formulation of the Vision 

The core project team formulated a vision for a climate resilient and low carbon 

agricultural sector in the Western Cape at the team workshop halfway through Phase 2. 

This was based on inputs solicited during the Phase 1 and Phase 2 Stakeholder Workshops 

and stakeholder interviews. The vision targets the timeframe 2015-2030 and is aligned with 

current provincial and departmental vision statements for a similar timeframe, but speak 

clearly to the agricultural sector and climate change. 

Scenario and gap analysis 

The scenario analysis (see Chapter 2) was strongly informed by the Status Quo Review 

which provides a baseline from which possible futures radiate. The Review also 

contributed to the understanding of key climatic and non-climatic risks and drivers within 

the provincial agricultural landscape. Furthermore, the extensive participatory 

engagement with a wide range of stakeholders made valuable contributions to the 

knowledge base for the development of the scenarios. A greater understanding of the 

nature of key certainties and uncertainties was gained. A third source of input into the 

analysis was expert team members’ experience and understanding of possible climatic 

and natural resource futures and the complex nature of uncertainties in this regard.  

The scenario analysis led to the gap analysis (Appendix 9). The Status Quo Review 

(baseline, current situation) was interrogated against the vision and the “high road” 

(preferred future) scenario in order to identify the critical elements which are required to 

allow the necessary transitions. 
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Policy alignment 

The last stage of the process (Figure 12) was to test the framework against key provincial 

policies and strategies, also bearing in mind the key national development goals and 

approaches to climate change response. 

 

 
Figure 12. The process followed to ensure policy alignment between the SmartAgri 

Framework and key national and provincial policies, strategies and plans 
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Appendix 5 Registered participants at workshops and focus group meetings 
 

  

Agter-Paarl Workshop 14.10.2014 

List of Stakeholder Participants  

 

Affiliation Position/Role Name & Surname 

Agri Mega Enterprises Managing Director Chrystal Engel 

Agricultural Research Council Researcher Khashief Soeker 

Anthonij Rupert Wyne Kwaliteitsbestuurder Brünhilde Luyt 

ARC Researcher Nwabisa Masekwana 

Casidra MSB Bpk Hoof Uitvoerende Beampte Michael Brinkhuis 

Climate, wine grape research Researcher Philisiwe Shange 

Confronting Climate Change Project Manager Anel Blignaut 

CPUT Wingerdkunde lektor Hanlé Theron 

WCG: EADP 

Economics Task Manager, Berg River 

Improvement Plan Annabel Horn 

WCG: EADP 

Control environmental Officer : 

Climate Change Lize Jennings-Boom 

WCG: EADP 

Control environmental Officer : 

Climate Change Goosain Isaacs 

WCG: EADP Directorate: Pollution Management Amina Sulaiman 

Deciduous Fruit Development 

Chamber Manager Kevin Maart 

Distell Environmental Manager Jacques Rossouw 

Distell Viticulturist Isabel Habets 



100 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

Drakenstein Municipality Senior Engineer: Support Services William James Knaggs 

Drakenstein Municipality Intern Aalia Ahmed 

Drakenstein Municipality Environmental Technician Shaun Reece 

EnviroServ Project Manager Hein Fourie 

Fruitways Agri Business Director Stephen Rabe 

KAAP AGRI  Manager: Products division Johann de Lange 

Landbounavorsingsraad Landbounavorser Theresa Volschenk 

Living Lands  Marijn Zwinkels 

MySmartFarm CEO Wolfgang von Loeper 

Piket-Bo-Berg Landbou 

Vereniging Sekretaris Gus Pickard 

Policy and Strategy Unity, 

Department of the Premier, 

Western Cape Government  Acting Director  Elija Racoco 

RPO Wes-Kaap Voorsitter John Durr 

SAB / WWF - SA 

Project Extension Officer - Better 

Barley Better Beer Project Jan Coetzee 

SATI Research Manager Tarryn Wettergreen 

Stellenbosch Universiteit Senior Lektor in Wingerdkunde Albert Strever 

Stellenbosch Universiteit PhD student/researcher Tara Southey 

VinPro Bestuurder VinPro Wynkelders Christo Conradie 

Water and Sanitation 

Deputy Director: Institutional 

Management: Berg WMA Derril Daniels  

Water and Sanitation Deputy Director Antony Brutus 

WCG: Agriculture 

Senior Agricultural Economist: Macro 

& Resource Economics Leann Cloete-Beets 



101 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

WCG: Agriculture 

Young Professional Person (Macro & 

Resource Economics) Vanessa Barends 

WCG: Agriculture Agric. Dev. Specialist Jan Theron 

WCG: Agriculture LandCare Francis Steyn 

WCG: Agriculture Deputy Director Shelton Mandondo 

WCG: Agriculture 

Chief Director: Research and 

Technology Development services Ilse Trautmann 

WCG: Agriculture/ GreenCape Intern Inge Kuschke 

WCG: Agriculture/ GreenCape Agriculture Intern Jannie Geyer 

WCG: Education Director-NSNP Lindelwa Sopotela 

WCG: Education Deputy Chief Education Specialist Mzingisi Manzezulu 

WESGRO Head: agribusiness Salman Kajie 

Wine industry Development 

Association  Acting Executive Manager Henry Petersen 

Winetech Technical Advisor Jan Booysen 

Woolworths Foods sustainability manager Tom McLaughlin 

Woolworths Technical Manager Kobus Pienaar 

WWF-SA Fruit & Wine programme manager Shelly Fuller 

WWF-SA Researcher Wendy Engel 

WWF-SA 

Senior Manager: Sustainable 

Agriculture Inge Kotze 

  Hans E Klink 

 

 

Oudtshoorn Workshop 16.10.2014 
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List of Stakeholder participants  

 

Affiliation Position/Role Name & Surname 

Agri Avontuur Chair & Coordinator Dave Hodgson 

Agri BoKammanassie & Agri 

Klein Karoo Sekretaris & O Voorsitter Markus Nortje 

Agri Klein Karoo Dagbestuur JJA Koegelenberg 

Calitzdorp Landbou en Toerisme Bestuurslid Bob Reinecke 

CapeNature Coordinator Anita Wheeler 

CapeNature Gemeenskapsbewaring Susan Botha 

Dagbreek Dairies Bestuurder Donald Haasbroek 

DEALGS: Eden 

Local government support: control 

environment Lodeka Phetha 

Gouritz Cluster Biosphere 

Reserve Programme Development Wendy Crane 

Eastern Cape Department of 

Rural Development and 

Agrarian Reform Scientist Mfundo Maqubela  

Lid  Agri Klein Karoo Boer Manie du Plessis 

Living Lands MSc Researcher Amilcar Guzmán  

Living Lands MSc Researcher Arjan de Groot 

SAVBK Admin Yvette Lotter 

WCG: Agriculture Senior Agricultural Advisor Ernst Guder 

WCG: Agriculture Navorser Zanell Brand 

WCG: Agriculture 

Director: Sustainable Resource 

Management Andre Roux 

WESSA  Head of Conservation Steve du Toit 
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Moorreesburg Workshop 25 February 2015 

  Johan Le Grange Farmer 

SaaiPlaas Francois Conradie Farmer 

Vereeniging Kotie Hattingh Farmer 

SANLAM Charl du Plessis   

WCG: Agriculture Samie Laubscher Research Coordinator Langgewens 

MKB Wynand Heunis Agricultural advisor 

WCG: Agriculture Jackie Jordaan Research Support 

  Chris Richter Farmer 

Western Cape RPO Theunis Smit Board Member 

Grain SA Du Toit Wessels Provincial Coordinator 

Kaap Agri Louis Coetzee Agricultural Economist 

Kaap Agri Rennie Brink Farmer 

  Gawie Richter Retired Farmer 

Western Cape RPO John Durr President 

GreenCape Inge Kuschke GreenCape & Agriculture desk intern 

WCG: Agriculture Theuns Breytenbach Engineering technician 

WCG: Agriculture Nicole Wagner Senior Agricultural Economist 

WCG: Agriculture Jeanne-Marie Strauss Disaster Risk Management 

WCG: Agriculture Dr Johann Strauss 

Senior Researcher Sustainable 

Production Systems and Conservation 

Agriculture 
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WCG: Agriculture Annelene Swanepoel Scientific Manager 

Landbouweekblad Amelia Genis Journalist 

Freelance Menzi Hlongwa Writer and Policy Researcher 

Nulandis Maret Scholz Farmer and agro-chemicals 

WCG: Agriculture Mike Wallace Scientist 

WCG: Agriculture Sakkie Slabbert Safety management systems 

Be-Sure Schalk van Niekerk Plant Nutrition 

Riviersonderend Workshop 27 February 2015 

WCG: Agriculture Dr Johann Strauss 

Senior researcher Sustainable 

Production Systems and Conservation 

Agriculture 

WCG: Agriculture Annelene Swanepoel Scientific Manager: Plant Sciences 

WWF-SA Mireille Lerwane Stewardship Sustainable Agriculture 

Southern Oil Franco le Roux Agricultural Resource Manager 

Overberg Distriks 

Landbouvereniging 
JP du Plessis President 

WCG: Agriculture René Bastian Senior Agricultural Advisor 

Overberg Agri Francois Human Agricultural Advisor 

Western Cape RPO Nico Uys Day Manager 

Grain SA Richard Krige Rep Area 27 

WWF-SA & SAB Jan Coetzee Extension Officer 

RPO Andre Groenewald Regional Representative 

Môreson Farm Jan-Willem du Plessis Farmer 
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  Tommy du Plessis   

GreenCape Jannie Geyer Intern 

WCG: Agriculture Leann Cloete-Beets Senior Economist 

WCG: Agriculture Vanessa Barends YPP 

Sentraal Suid Koöperasie Pieter Blom Agronomy Expert 

WCG: Agriculture Wessel Du Toit   

WCG: Agriculture Willie Langenhoven DLWK 

WCG: Agriculture Leon Petersen Farm Foreman 

WCG: Agriculture Piet Wilskut LNR 

WCG: Agriculture Werner Gouws Vets 

WCG: Agriculture Plot Du Toit Agriculture 

WCG: Agriculture Desmond Ndleleni Agriculture 

WCG: Agriculture Hendrik Vaaltyn Farm Foreman 

WCG: Agriculture John Joyn   

WCG: Agriculture Attie Blom Farm Aid 

WCG: Agriculture Albert Dippenaar Chief Farm Manager 

Napky Boerdery Jaap de Wet Farmer 

WCG: Agriculture Charl van Rooyen FSD Caledon 

WCG: Agriculture Recardo Carelsen FSD Swellendam 
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George workshop 10 March 2015 

Jireh Boerdery Johan Willemse Director 

  Derik Schempers Herd Manager 

Van Greunen Boerdery Nelius van Greunen Director 

WCG: Agriculture Theuns Breytenbach Engineering Technician 

WCG: Agriculture Janke van der Colf Professional Scientist Pasture Systems 

WCG: Agriculture Robin Meeske Specialist Scientist Dairy 

Parmalat David Barnard Dairy advisor 

Nelson Mandela Metropolitan 

University 
Thea Buckle Postgraduate student 

Nelson Mandela Metropolitan 

University 
Maryna Lehmann Lecturer 

OABS Hamman Oosthuizen   

Nelson Mandela Metropolitan 

University 
Jama Mashele Masters student (research) 

Ethical Enterprises Pty Ltd Garry Doe Business Development Director 

WCG: Agriculture Ben Booysen Senior Agricultural Advisor 

Tuiniqua Consulting Engineers Oene Huistra Director 

WCG: Agriculture Dawie de Villiers Technician 

WCG: Agriculture Josef van Wyngaard Scientist 

Milk SA Heinz Meissner Scientist 

Oudtshoorn workshop 11 March 2015 

CapeNature Anita Wheeler Oudtshoorn Coordinator 
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WCG: Agriculture Kim Butler FSD-Extension officer 

WCG: Agriculture Charles Salmon Agricultural Advisor 

WCG: Agriculture Carien Bester Agricultural advisor 

  Johan van der Merwe 
Sustainable Resource Management 

LandCare Official 

WCG: Agriculture Andre Roux 
Director: Sustainable Resource 

Management 

WCG: Agriculture Zanell Brand Researcher 

Agriculture and Tourism Bob Reinecke Board member 

Agri Klein Karoo Manie du Plessis Farmer 

  Erina Meiring Tourism 

  Mike Horan Tourism 

Haarlem Vroue Viona Kapank   

Haarlem Vroue Nellie Claase   

Haarlem Vroue Natasha Wildeman   

Haarlem Vroue LeeAnne Cornelius   

Haarlem Vroue Melanie Esau   

Haarlem Vroue Annie MaClure   

Haarlem Vroue Charlene   

Haarlem Vroue Eliza Cairncross   

Calitzdorp Jac Bekker   

WCG: Agriculture 

 

 

Willem Burger 

 

Agricultural Economist 
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Laingsburg workshop 4 May 2015 

Koup Bewaringsprojek Lukas Botes Project Leader 

Merweville Landbouvereniging Johnny Mocke Farm manager 

WCG: Agriculture Didimalang Kepadisa Senior Agricultural Advisor 

  Heinrich Jonas Farmer 

  Buyisile De Bruin Farmer 

  Jan Loff Farmer 

  Christian Brown Farmer 

  Neels Willemse Farmer 

  Julian Fortuin Farmer 

WCG: Agriculture Mpumi Mtshali Farmer Support and Development 

WCG: Agriculture Phyllis Pienaar 
Regional Director LandCare Central 

Karoo 

CapeNature Theresa van der Westhuizen Oudtshoorn 

CapeNature Anita Wheeler Oudtshoorn 

RPO Andries le Roux Farmer 

Agri Central Karoo Dean Gouws Director 

Laingsburg Piet Gouws Farmer 

Laingsburg Hein Muller Farmer 

Laingsburg Alwyn Myburgh Farmer 

Laingsburg Wilhelm Theron Farmer / Municipal Council 



109 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

Laingsburg Kobus Stadler Farmer 

Laingsburg Martin Mauermann Farmer 

Laingsburg Meiring Hugo Farmer 

Prins Albert Joseph Steyn Farmer 

Agribusiness workshop 15. April 2015 

Distell Jacques Rossouw Environmental Manager 

Anthonij Rupert Wyne Brunhilde Luyt Quality Manager 

BFAP Johann Boonzaaier Agricultural Economist 

Agri Weskaap Gawie du Bois Bestuurslid  

HORTGRO/SATI Lindi Benić Manager: Trade/Market Access Affairs 

FPEF Representative Werner van Rooyen Operational Manager 

Confronting Climate Change Lorren de Kock Technical Support 

Santam Landbou Louis Jonker Bestuurder: Wes Kaap 

Ecosoil Jako Pieterse Director 

Woolworths Kobus Pienaar Manager Farming for the Future 

Sanlam Kulthoom Razak Sustainability Manager 

WCEDP Lu Heidman Programme Facilitator 

WWF-SA Tatjana von Bormann Market Transformation Manager 

GreenCape Cathy Pineo Analyst 

Spier Richard Newton-King HR Manager 

UCT Ralph Hamann GSB Professor 

Fruitways Stephan Rabe Director 
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WCEDP Andrew Boraine CEO 

WCEDP Phindile Tshabangu Programme Facilitator 

Government workshop 12 May 2015 

WWF-SA Alexis Scholtz Researcher 

WCG: Agriculture Andre Roux D:SRM 

WCG: Agriculture Andrew Partridge Senior Agricultural Economist 

WCG: EADP Annabel Horn Economics Manager 

WCG: Agriculture Annelene Swanepoel Scientific Manager: Plant Sciences 

WCG: Agriculture Ansie Scholtz Researcher 

WCG: Human Settlements Anthony Hazell 
Acting Director Knowledge & 

Information Management 

WCG: EDAT Anzél Venter Deputy Director: Green Economy 

ARC lnfruitec-Nietvoorbij Bongani Ndimba Senior Research Manager 

WCG: Agriculture Bongiswa Matoti Director 

WCG: Transport and Public 

Works 
Carlyn Morilly Transport Policies and Strategies 

WCG: Agriculture Carol Levendal Director 

GreenCape Cathy Pineo Analyst 

WCG: Agriculture Dr Ilse Trautmann 
Chief Director: Research and 

Technology Development Services 

WCG: Community Safety Fuad Davis 
Directorate Strategic Services & 

Communications 

WCG: Agriculture Hein Lakey 
Manager: Facilities Management and 

Planning 

WCG: Agriculture Henk Cerfonteyn Risk Assessment Manager 
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WCG: Agriculture Jackie Jordaan Research Assistance 

WCG: Agriculture Japie Kritzinger Integrated Development Planning 

Drakenstein Municipality Jimmy Knaggs Senior Engineer 

CASIDRA Kobus Oosthuizen Chief Operations Officer 

WCG: Agriculture Leann Cloete-Beets Economist 

WCG: Agriculture Maritjie Comelissen Acting Director FET 

Western Cape Disaster 

Management Centre 
Francisco Daams Deputy Director 

Western Cape Disaster 

Management Centre 
M. Bartlett Directorate: Disaster Risk Reduction 

Western Cape Disaster 

Management Centre 
N. Kwela Directorate: Disaster Risk Reduction 

WCG: Treasury Moses Mlangeni 
Directorates Biodiversity Coastal 

Management & Climate Change 

WCG: Agriculture Buks Olivier Manager: Animal Sciences 

WCG: EDAT Rasheeq Williams Trade and Sector Development 

WCG: Agriculture Riaan Nowers Manager: Agricultural Statistics 

Eden District Municipality Richard Dyantyi Economic Development 

WCG: Treasury Roscoe Van Wyk 
Directorates Biodiversity Coastal 

Management & Climate Change 

CapeNature Ruida Stanvliet Scientist 

WCG: EADP Sarah Birch   

WCG: Agriculture Willie van Zijl Ground Supervisor 

WCG: Agriculture Theresa Smit Office Manager RTDS 

WCG: EADP Goosain Isaacs Director Climate Change 

Drakenstein Municipality L. Meyer Intern 
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Drakenstein Municipality A. Ahmed Intern 

WCG: Agriculture S. Knott Agricultural Economist 

Citrus Focus group Citrusdal 7 May 2015 

XSIT N. Boersma Research & Quality 

B+B BDry P. Smit Director 

CEDARPACK G. Kotze Director 

WST AJW van der Merwe Trustee 

Croc Valley T. Ferreira Farmer 

Independent Consultant IJ. Bruwer Independent Consultant 

MiddelPost AJ. van Zyl Director 

Goede Hoop Citrus R. Nel Technical 

Mouton Citrus Dirk Mouton Technical 

Goede Hoop Citrus Zak Jooste Technical 

Everseason Jaco Loubser Technical 

Goede Hoop Citrus Pierre Hough Marketing 

Swartland Trust Hermanus Smith Trustee 

Citrus Focus group Riebeek Kasteel  7 May 2015 

Chingform Fruit Van H. Coetzee Technical 

Môrester Boerdery Johan Vlok Farmer 

Univeg South Africa Fred Dupont Technical Manager 

Prima Fruit N. Khan Technical Manager 

CRI Hannes Bester Area Extension Manager 
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Rust en Vrede Johan Roos Farmer Citrus 

re:inc Innovation Gerrit Nieuwoudt Grape Breeder & Evaluator 

A.J.V.S. Boerdery Abri van Santen Farmer Citrus 

Morester Boerdery Johan Vlok Farmer Citrus 

Nulandis Stephan Venter Chem Representative 

Deciduous Fruit Focus Group 15 May 2015 

Du Toit Willie Kotze Technical Manager 

Fruitways Tobie van Rooyen   

P.D.C. Peter Dall  Consultant 

Du Toit Tanith Freeman  Technical Dept 

Redhill Superplant Nursery Ferdie Ungerer   

Fruitful Crop Advice Abie Vorster  Consultant 

Ad Lucem Andrew Hacking  Consultant 

Ceres Fruit Growers Hammies Hamman   

Bon Esperance Petro du Plessis  Owner 

Kromco Anton Müller  Technical 

Wine Focus Group 22 June 2015 

WWF-SA-Nedbank Wendy Engel   

WCG: Agriculture Nicole Wagner  Senior Agricultural Economist 

Stellenbosch University Albert Strever  Researcher and lecturer 

 Eben Archer  Retired researcher 

CPUT Hanle Theron  Researcher and lecturer 
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WCG: Agriculture Leann Cloete-Beets  Senior Economist 

Winetech Anel Andrag  Researcher 

Winetech/Institute of Grape 

and Wine Science 
Karien O'Kennedy  Researcher 

VinPro Hanno van Schalkwyk   

VinPro Heinrich Schlams   

VinPro Christo Conradie  Manager 

Winetech Jan Booysen  Research manager 

Table Grape Focus Group 5 August 

SATI Tarryn Wettergreen  Manager 

SATI Rhomona Gounden  

FPEF Representative Werner van Rooyen  

SATI Andre van Wyk Manager 

SATI Eurica Scholz  

SATI Joseph Lombard  

Dole SA Chris Potgieter  
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Appendix 6 Persons interviewed 
 

The following key role players and stakeholders in the agricultural sector of the Western 

Cape were interviewed for this project between August 2014 and May 2015. 

Name Affiliation 

André Roux WCG: Agriculture 

Anel Blignaut BlueNorth (Red Tape Project) 

Anton Cartwright Econologic 

Bettina Köller Indigo Development and Change 

Charles Rethman Wahenga 

Estelle Cloete and Lu Heidman WCEDP 

Gareth Haysom Sustainability Institute, SU 

Inge Kotzé WWF-SA 

Jan Coetzee SAB Miller 

Jan Theron WCG: Agriculture 

Jane Battersby-Lennard  UCT 

Japie Kritzinger WCG: Agriculture 

Jessica Wilson and Stephen Law EMG 

Johan de Lange KaapAgri 

Johann Strauss WCG: Agriculture 

Karin  Kleinbooi WCG: Agriculture 

Khungeka Njobe and Leseho Sello KayAnn Consulting: Provincial 

Biodiversity Strategy and Action Plan 

Kobus Pienaar Woolworths 

Kobus van Niekerk MKB 

Lauren Basson and Chris Millson GreenCape 

Marius Paulse WCG: Agriculture 

Mashudu Murovhi and Enele Mmakgang DWS 

Mathew Addison HORTGRO Science and SU 

Matthys Delport National Wool Growers’ Association 

Melissa Lintnaar-Strauss DWS 

Nelius van Greunen Van Greunen Boerdery 

Nicky Allsopp SAEON 

Phakamani Buthelezi BOCMA 

Ralph  Hamann UCT GSB 

Riaan Nouwers WCG: Agriculture 

Rosanne Stanway CSA 

Samantha Braid Aurecon 

Vanessa Otto-Mentz SANTAM 

Wendy Engel WWF-SA 
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Appendix 7 Engagements with committees and fora 
 

Agri Klein Karoo Regional Congress 

AgriMega Week at Bredasdorp  

Confronting Climate Change Steering Committee 

DAFF Climate Smart Agriculture workshop, Pretoria 

WCG: EADP Western Cape Climate Change Scenarios for the Energy Sector stakeholder 

workshop 

GreenAgri Portal development team and focus group workshop 

HORTGRO Science Technical Symposium 

Standing Committee on Economic Opportunities, Tourism and Agriculture 

WCG: Agriculture DPAC meeting 

WCG: Agriculture Extension Block meeting  

Western Cape Agricultural Research Forum (WCARF) 

Western Cape Sustainable Water Plan Steering Committee meeting 
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Appendix 8 Applying a Multi-Criteria Assessment to the 66 

Western Cape Climate Change “Response Options” 
 

Anton Cartwright – August 2015 

 

Introduction 

The workshops and focus group meetings undertaken for the SmartAgri study 

yielded 66 climate change “response options” from the local farmers and 

industry representatives who attended, as well as agri-business managers and 

government officials. These options constitute a valuable component of local 

or indigenous knowledge. If climate change adaptation is to be combined 

with sustainable development it needs to be based on what local people and 

decision makers feel is worth doing and what they feel is possible.   

 

The “response options” are not based on perfect information and do not 

“climate proof” the Western Cape agricultural sector. For the Western Cape 

Department of Agriculture, selecting the most suitable basket of options for 

implementation is an important component of supporting a climate-smart 

agricultural sector.  

 

Climate change adaptation is, at its core, a decision making process. Effective 

adaptation processes assess and respond to present and future impacts so as 

to reduce adverse impacts of anthropogenic warming and take advantage 

of new opportunities. They do this by taking decisions that change a particular 

course of behaviour, bring forward or delay a pending action or by introducing 

decisions that did not previously exist. 

  

Prioritising response options with an MCA 

How best to prioritise the 66 “response options” is ultimately the responsibility of 

the Department’s senior management. It is important, however, that the 

process for prioritisation makes use of the best available information, is 

defensible and is as objective as possible – recognising that most adaptation 

decisions contain a degree of subjectivity. To ensure this, the Department’s 

senior management might draw on decision support tools, not to take 

decisions for them but to assist them in taking consistent, fair and considered 

decisions. Decision support tools work best when there is clarity as to what is 

being evaluated and when evaluators have a clear sense of the criteria that 

are to be applied.  

 

A notable feature of 66 “response options” is that they are incommensurate, 
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that is they differ fundamentally in terms of their nature, their geographical 

scope, the time required to implement them and in terms of the likely 

implementing agents. The options differ further in terms of the extent to which 

they will reduce climate risk, the degree to which they can be successfully 

implemented, their respective costs and in terms of a myriad of other co-

benefits and potentially negative side-effects. This makes for difficult 

comparisons, and in particular precludes the application of conventional cost-

benefit analysis relying on “bang for buck” as a means of distinguishing 

between the options. Based on the available information garnered from local 

stakeholders, it would be very difficult to conduct a precise analysis of the 

respective costs of each “response option” or to distinguish between costs to 

the private sector, costs to government and costs to other stakeholders. It 

would also be unwise to predict (and compare) the monetary value of benefits 

given that these benefits will manifest over very different timeframes and 

spatial scales and will be distributed across a range of stakeholders.  

 

For example the recommendation to, “Scale-up conservation agriculture to all 

farmers in the province” represents an intuitively important adaptation option 

with the potential to contribute to water security, soil carbon, reduced land 

degradation and higher yields. As described to an external decision maker, 

however, the “response option” does not permit a pronouncement on how 

many farmers will be involved, the extent to which efforts will be scaled-up, 

what comprises the scaling-up (awareness campaigns, fiscal support, an 

accreditation programme, enforced legislation) or who is expected to 

manage and pay for the scale-up (these will be explored during the 

development of the Implementation Plan).    

 

The difficulties in defining particular climate change adaptation and mitigation 

options and ring-fencing their impact is not unique to this study (Cartwright et 

al., 2013). When seeking to prioritise across the type of incommensurate 

“response options” elicited by the regional workshops and other 

engagements, it is important that the criteria used in the prioritisation are 

sufficiently “high-level” and “broad”. This is necessary both to avoid conveying 

a false sense of precision about the analysis (something that is frequent when 

money is used as the metric based on an imagined damage function) and in 

order to ensure that the criteria can relate to all the options. The type of criteria 

required to achieve this are necessarily independent of spatial scale (i.e. they 

do not value extensive interventions more than location specific interventions), 

do not depend on a single unit of measurement (such as impact per capita, 

costs per hectare), do not rely on technical measurements that only apply to 

certain options, and they do not depend on a scale that increases linearly in 

set proportions.  Instead the criteria chosen should relate to intrinsic climate 

change adaptation or mitigation merit, based on the ability to reduce climate 

change risk, the ability to yield co-benefits, the ease of implementation (which 

includes both cost and technical complexity) and the timescale over which 
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benefits will be realized.  

 

Screening different (even incommensurate) climate change adaptation and 

mitigation options through a set of multiple, high-level, criteria can be effective 

in convening the “broad church” of interests that need to be considered in 

climate change decision making.  

 

A common criticism of multiple criteria assessments is that the outcome is 

unduly influenced by the choice of the criteria and the decision as to who gets 

to apply the criteria. It is important that the inference drawn from MCA 

recognises the inherent subjectivity of the approach. The same subjectivity can 

be one of MCA’s advantages. By forcing people to engage criteria that they 

do not normally consider in the course of their decision making, or by forcing 

them to consider different perspectives on a particular decision before arriving 

at a consensus, the process of conducting an MCA can elicit biases and 

prejudice and can build critical decision making capacity.  

 

The MCA processes’ ability to reveal underlying assumptions and subjectivity 

can be particularly important in the South African context of inequality and the 

resultant disparity in perceptions of risk and risk aversion. Given the subjectivity, 

the ranking should, ideally, be performed by the people responsible for the 

implementation decisions so as to reflect their particular value systems and 

perspectives. 

 

In spite of the difficulties in providing a definitive evaluation or prioritisation of 

the 66 response options garnered from the regional workshops, an effective 

MCA is capable of providing valuable decision support. It can draw attention 

to important differences between the options. The specific criteria applied in 

this study are listed in Table 11 below, with an annotation that explains their 

inclusion.  

 

Table 11. Criteria and weighting applied in the evaluation of response options 

POTENTIAL 

CRITERIA 

DESCRIPTION COMMENTS  WEIGHT 

Ability to reduce 

climate change 

risk or reduce 

GHG emissions  

 

Based on the historic or 

anticipated ability of the 

option to reduce known 

climate change risks to the 

Western Cape agricultural 

sector. This criterion relies 

heavily on the biophysical 

risk assessment that was 

shared in the workshops 

and summarised in the 

Status Quo Review. In the 

case of mitigation options, 

this criterion relies on expert 

knowledge of the carbon 

reduction capacity. 

SmartAgri is a climate change 

response strategy and reducing 

known climate change risk is the 

purpose, in combination with 

contributing towards provincial 

and national GHG emission 

reduction targets. Priority is given 

to those options that reduce the 

most risk or reduce the most 

emissions when implemented 

properly. 

40% 
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Economic 

benefit  

This can include productivity 

increases, enhanced 

competiveness, and cost 

savings over the long term.  

Agriculture operates in a 

competitive global environment. 

Adaptation and mitigation options 

that improve competitiveness are 

generally desirable. 

20% 

Co-benefits (i.e. 

life expectancy, 

education, 

income) 

To what degree is the 

intervention likely to 

contribute to other 

outcomes that will enhance 

quality of life of people or 

health of the agricultural 

system? Examples of co-

benefits in the Western 

Cape context include 

enhanced life-expectancy, 

greater equity, education, 

forging social capital or 

farmer networks, cleaner 

energy, improved soil 

fertility, enhanced 

ecological infrastructure.  

Co-benefits that improve quality of 

life or the health of the farming 

system, contribute to adaptive 

and mitigative capacity over the 

long term and support virtuous 

cycles of climate-smart 

development.    

10% 

Employment co-

benefits 

(specifically)  

 

How does the adaptation/ 

mitigation contribute to 

work or job creation, and 

particularly job creation for 

the currently unemployed?  

Unemployment is a critical issues in 

the Western Cape. Work, whether 

self-employed work or a job, 

delivers household income, access 

to social networks and a sense of 

place. All of these are important 

livelihood considerations in the 

context of climate change.  

5% 

Ease of 

implementation 

relative to 

available 

capacity 

This criterion relates to both 

the technical complexity of 

the “response option” and 

the ease with which it can 

be implemented in terms of 

the required inter-

governmental co-ordination 

or the collaboration of 

different parties. Projects 

that can be easily 

implemented are prioritized.  

It is essential that the SmartAgri 

programme delivers some short 

term benefits to gain credibility 

and political support. The ability to 

get operational in the short-term is 

a critical consideration.  

20% 

Risk and 

maladaptation 

Risk of negative impacts or 

unforeseen negative side 

effects of implementing this 

option? Is the option 

retractable or changeable 

if proven to be undesirable? 

“Maladaptation” is the process of 

unwittingly increasing 

environmental risk. Some options, 

particularly those that are 

untested, or which require 

disruptive technologies, have a 

higher inherent risk of 

maladaptation than others.  

5% 

 

It is important to consider whether or not the criteria are all equally important. 

If it is assumed that one of the criteria, for example “ability to reduce climate 

risk” is more important than the other options, then the MCA should weight this 

criterion more heavily in aggregating. The weightings provided in Table 11 

indicate the proportionate importance of the respective criteria, but these can 

be changed as circumstances change, or in order to assess sensitivity to 

different weightings. 

 

The final consideration in any MCA is what values to accord the screening 
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process. In this study the options are 1-4 (where 4 indicates high levels of intrinsic 

merit and 1 indicates low levels). An even number of options has been selected 

to avoid undecided scorers simply opting for a “middle” score. The limiting of 

options to 4 reflects the idea that this is an imprecise process aimed eliciting 

important considerations and supporting the decision making process. It is not 

a process from which an exact solution can be expected.  

 

Results 

In a workshop that convened a number of regional climate change and 

agricultural experts, the “options” were discussed in some detail in order to 

establish a shared understanding of what each involved. This proved more 

difficult than anticipated, highlighting the importance of being clear regarding 

“what” is being evaluated prior to conducting any prioritization.  

 

The experts were required to agree a ranking of 1-4 for each “response 

option”.8 The exercise yielded the following “Top 10” prioritization based on the 

weighting described above. Where relevant, the assumptions that clarified 

each response option has been included in parentheses:  

Highest score (3.65): 

 Irrigation systems and scheduling - efficiencies; monitoring; precision 

irrigation; FruitLook. 

 

Next highest score (3.6): 

 Insurance and banks (Land Bank): broaden risk analysis to 

environmental/land; incentivise proactive risk reduction and risk 

management; reward best practice land management.  

 Information on good financial management with focus on how to 

survive bad years.  

 

Next highest score (3.55): 

 Scale-up best practice soil management to increase soil water 

holding capacity, reduce waterlogging, erosion and nutrient 

leaching, focusing on the management of sandy low-carbon 

soils and degraded intensively farmed soils. 

 Climate change into Extension: training, awareness, tools; 

partnership extension model. 

 

Next highest score (3.4): 

 Mainstream climate change into existing work and for individual 

industries. 

 

Next highest score (3.35): 

 Food security, better nutrition, food gardens. 

                                                 
8 The time required to discuss each response and reach a consensus, meant that some options were 
left unranked. Professor Mark New of the African Climate and Development Initiative was requested 
to complete the scoring process, based on what he had heard in the workshop. 
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 Strong cooperative systems to monitor and manage 

pest/disease outbreaks (crops and livestock), new 

pests/diseases coming in, risks to export markets, availability of 

products (e.g. vaccines). 

 Climate change information and sharing: farmer days, 

standing item for all meetings / fora, expert input, CapeNature 

involved, LandCare. 

 Diversification: Crop-livestock systems, agri-tourism and on-farm 

processing / value add. 

 

The least favoured options, when ranked by the group, included: 

 

Low score (2.5 points): 

 Optimise agricultural production with available resources: 

optimise land use, spatial planning, remote sensing for better 

land use planning, avoid using marginal land, access to 

suitable land for smallholders, protection of productive land; 

preserve land for future options. 

 

Low score (2.4 points ): 

 Cost effective financing or incentives for climate smart 

agriculture initiatives e.g. conservation agriculture. 

 Groundwater management by farmers, best practice. 

 Integrated and accessible climate database; consolidated / 

integrated / increased weather station network; open access. 

 

Low score (2.35 points): 

 Market development, market access, new markets for new 

crop/cultivars, adjust marketing strategies, strategic research. 

 

Low score (2.25 points): 

 Streamline EIA/water/dam application processes, eliminate red 

tape, transparency; streamline compliance and certification 

processes. 

 

Third lowest score (2.15 points) 

 Training: curricula, climate change/special skills, bursaries, green 

jobs training, focus on area-specific needs (e.g. rangeland 

management systems in particular areas), focus on youth, focus 

on sustainable agriculture. 

 Capacity development and awareness raising in government: 

transversal, focus on Local Government; build on existing 

knowledge.  

 
Second lowest score (1.95  points) 

 Government - farmer communications: tailored, more 

accessible, sharing approach, integrate government and sector 

initiatives - who is doing what; facilitate communication with the 

market. 

 

Lowest score (1.85 points) 
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 Strategic framework for research and knowledge management; 

interdisciplinary; overarching strategic collaborative approach; 

space for thought leaders. 
   

 

It is notable that the ranking performed by the individual experts differed in 

many aspects from that produced by the experts operating in concert. The 

highest ranking “response option” according to the group exercise, only 

appeared in the top 10 ranking of two of the nine experts. The divergence is at 

least in part a function of the lack of clarity regarding what is involved in the 

respective response options. It suggests greater clarity on the nature of the 

response options might be required prior to reaching a final prioritisation.  

 

As it stands, no option should be excluded based on this analysis, but the results 

do indicate a degree of consensus (based on the stipulated weighting) in 

favour of certain options.  The results provide a case for further consideration 

and scrutiny of these options. Options that appeared in the top 10 of four or 

more of the rankings performed by nine experts, include:  

 Scale-up Conservation Agriculture to all small grain farmers in the 

province. 

 Scale-up best practice soil management to increase soil water holding 

capacity, reduce waterlogging, erosion and nutrient leaching, focusing 

on the management of sandy low-carbon soils and degraded 

intensively farmed soils. 

 Include climate risk assessment into economic development planning. 

 Catchment management, alien clearing and maintenance, wetland 

management, value adding, self-sustainability, jobs through the year, 

use Public Works Programmes. 

The results also highlight some options that were rated in the “bottom 10” by 

four or more of the nine experts. These include:  

 Local independent cooperative body/forum to plan implementation at 

ground level: landowners, Local Government, etc., which came out as 

the least favourite for five of the nine experts.  

 Budget synergy to reach a single outcome. 

 Local manufacturing of implements (CA), hail netting etc., to local 

quality specifications, with job creation, potential for export. 

 

Significantly, no intervention appeared in both the “top” and “bottom” 10, 

suggesting a degree of consensus between the experts. The over-riding insight 

from the assessment, though, is that greater clarity with regards to the 

“response options” is required as a prerequisite to good decisions on which 

options to pursue. Such clarity will be provided in the Implementation Plan and 

will elucidate who will be responsible for implementation of the respective 

response options, what benefits might be reasonably expected, and the scope 

and cost of the options. 
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Table 12. Top 10 climate change responses based on the weighted multi-criteria scoring of 66 responses by nine experts (responses 

with four or more appearances on the bottom 10 are highlighted).  

 AC top 10 IT top 10 SM top 10 JC top 10 MW top 10 HO top 10 PJ top 10 GI Top 10 SB Top 10 

1 Management 

and 

maintenance 

of water 

infrastructure; 

reduce losses 

Training: 

curricula, 

CC/special 

skills, bursaries, 

green jobs 

training, focus 

on area-

specific needs 

(e.g. 

rangeland 

management 

systems in 

particular 

areas), focus 

on youth, focus 

on sustainable 

agriculture 

Training: 

curricula, 

CC/special 

skills, bursaries, 

green jobs 

training, focus 

on area-

specific needs 

(e.g. 

rangeland 

management 

systems in 

particular 

areas), focus 

on youth, focus 

on sustainable 

agriculture 

Include climate 

risk assessment 

into economic 

development 

planning 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

Insurance and 

banks (Land 

Bank): broaden 

risk analysis to 

environmental/ 

land; 

incentivise 

proactive risk 

reduction and 

risk 

management; 

reward best 

practice land 

management 

Agri-

processing: 

climate lens, 

infrastructure 

climate-

proofing, 

climate-linked 

opportunities 

(using lower 

quality 

produce, new 

areas etc.), 

value adding 

on-farm and 

immediate 

vicinity 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 

Bee 

management 

and 

protection, 

forage sources; 

bee health 

2 Use of organic 

waste, waste 

to energy, 

fertiliser, 

compost 

Train farmers 

and staff in fire 

fighting, 

support for 

FPAs; firebreak 

management 

CC into 

Extension: 

training, 

awareness, 

tools; 

partnership 

extension 

model 

Catchment 

management, 

alien clearing 

and 

maintenance, 

wetland 

management, 

value adding, 

self-

sustainability, 

jobs through 

the year, use 

Public Works 

Programmes 

Optimise 

agricultural 

production 

with available 

resources: 

optimise land 

use, spatial 

planning, 

remote sensing 

for better land 

use planning, 

avoid using 

marginal land, 

access to 

suitable land 

for 

Better flood 

and drought 

planning, use 

new 

technology to 

guide designs 

On-farm 

research: 

incentivise, 

technology 

transfer, 

informed by 

farmer needs; 

research into 

practice 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

Bring 

CC/agriculture 

onto agenda 

of existing 

working groups 

and task teams 

e.g. green 

economy, NRM 

reference 

group, 

aquaculture 

task team; 

specific 

commodities 

and value 

chains; joint 
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smallholders, 

protection of 

productive 

land; preserve 

land for future 

options. 

intensively 

farmed soils 

planning 

3 Re-use of 

wastewater; 

remove barriers 

and red tape 

for wine 

industry 

Optimise 

agricultural 

production 

with available 

resources: 

optimise land 

use, spatial 

planning, 

remote sensing 

for better land 

use planning, 

avoid using 

marginal land, 

access to 

suitable land 

for 

smallholders, 

protection of 

productive 

land; preserve 

land for future 

options. 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

Better flood 

and drought 

planning, use 

new 

technology to 

guide designs 

Integrated and 

accessible 

climate 

database; 

consolidated / 

integrated / 

increased 

weather station 

network; open 

access (all 

info/data!) 

Train farmers 

and staff in fire 

fighting, 

support for 

FPAs; firebreak 

management 

Rangeland 

management 

systems that 

are more 

resilient, suited 

to local 

conditions, 

assess carrying 

capacity, 

area-specific, 

reduce 

degradation, 

restore 

degraded 

rangelands 

Catchment 

management, 

alien clearing 

and 

maintenance, 

wetland 

management, 

value adding, 

self-

sustainability, 

jobs through 

the year, use 

Public Works 

Programmes 

Train farmers 

and staff in fire 

fighting, 

support for 

FPAs; firebreak 

management 

4 Catchment 

management, 

alien clearing 

and 

maintenance, 

wetland 

management, 

value adding, 

self-

sustainability, 

Include climate 

risk assessment 

into economic 

development 

planning 

Market 

development, 

market access, 

new markets 

for new 

crop/cultivars, 

adjust 

marketing 

strategies, 

strategic 

Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

Diversification: 

Crop-livestock 

systems, agri-

tourism and on-

farm 

processing / 

value add 

Include climate 

risk assessment 

into economic 

development 

planning 

Extend range 

of accurate 

weather 

forecasts (7-10 

days and 5-10 

years) 

Integrated 

M&E system for 

policies trying 

to respond to 

CC 

Include climate 

risk assessment 

into economic 

development 

planning 
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jobs through 

the year, use 

Public Works 

Programmes 

research, 

develop local 

markets and 

shorter value 

chains; farming 

"face " for 

consumers 

knowledge 

5 Record 

keeping at all 

scales, data 

management, 

focus on those 

not doing it 

(smallholders, 

new 

commercial 

farmers – 

provide skills 

training); 

including for 

DRM 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 

Information 

tailored and 

packaged for 

specific areas, 

special focus 

on grassroots 

(communities, 

smallholders) 

Early warning 

systems and 

communicatio

ns, effective for 

farmers 

Availability of 

climate resilient 

/ best suited 

crop/animal 

and 

cultivar/breed 

choices for 

specific areas 

and shifts in 

suitable areas, 

alternative 

crops/animals, 

especially for 

smallholders 

and smaller 

operations 

Extend range 

of accurate 

weather 

forecasts (7-10 

days and 5-10 

years) 

Information 

tailored and 

packaged for 

specific areas, 

special focus 

on grassroots 

(communities, 

smallholders) 

Irrigation 

systems and 

scheduling - 

efficiencies; 

monitoring; 

precision 

irrigation; 

FruitLook 

Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

knowledge 

6 Manage water 

quality 

cooperatively 

Agri-

processing: 

climate lens, 

infrastructure 

climate-

proofing, 

climate-linked 

opportunities 

(using lower 

quality 

produce, new 

areas etc.), 

value adding 

on-farm and 

immediate 

Diversification: 

Crop-livestock 

systems, agri-

tourism and on-

farm 

processing / 

value add 

Groundwater 

management 

by farmers, 

best practice 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 

Integrated and 

accessible 

climate 

database; 

consolidated / 

integrated / 

increased 

weather station 

network; open 

access (all 

info/data!) 

Government - 

farmer 

communicatio

ns: tailored, 

more 

accessible, 

sharing 

approach, 

integrate 

government 

and sector 

initiatives - who 

is doing what; 

facilitate 

communicatio

Energy 

efficiency and 

energy risk 

management 

for agriculture 

(sectoral 

needs: dairy, 

pumping, 

incubators, 

driers, cold 

storage); also 

EE for buildings 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 
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vicinity ns with the 

market 

7 Build up DOA 

DRR/M unit 

with adequate 

staff and 

funding; DRR 

funding 

Market 

development, 

market access, 

new markets 

for new 

crop/cultivars, 

adjust 

marketing 

strategies, 

strategic 

research, 

develop local 

markets and 

shorter value 

chains; farming 

"face " for 

consumers 

On-farm 

research: 

incentivise, 

technology 

transfer, 

informed by 

farmer needs; 

research into 

practice 

Extend range 

of accurate 

weather 

forecasts (7-10 

days and 5-10 

years) 

Precision 

farming: crop 

nutrition 

management; 

optimise/reduc

e nutrient 

inputs, 

agrochemicals 

usage, provide 

technology 

and training 

Meta data 

information: 

what is 

available and 

where 

Precision 

farming: crop 

nutrition 

management; 

optimise/reduc

e nutrient 

inputs, 

agrochemicals 

usage, provide 

technology 

and training 

Renewable 

energy: feed-in 

to grid, 

credible 

service 

providers for 

renewable 

energy and 

waste to 

energy 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

8 Energy 

efficiency and 

energy risk 

management 

for agriculture 

(sectoral 

needs: dairy, 

pumping, 

incubators, 

driers, cold 

storage); also 

EE for buildings 

Strong 

cooperative 

systems to 

monitor and 

manage 

pest/disease 

outbreaks 

(crops and 

livestock), new 

pests/diseases 

coming in, risks 

to export 

markets, 

availability of 

products (e.g. 

vaccines) 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 

Credible and 

accessible 

information 

portal; up to 

date; relevant; 

long-term 

data; 

information 

sharing 

Agri-

processing: 

climate lens, 

infrastructure 

climate-

proofing, 

climate-linked 

opportunities 

(using lower 

quality 

produce, new 

areas etc.), 

value adding 

on-farm and 

immediate 

vicinity 

User friendly 

policy and 

legislation; 

simpler; 

adaptive; 

enabling; 

cohesive; deal 

with conflicting 

legislation and 

other barriers; 

better 

implementatio

n; consult the 

sector 

CC into 

Extension: 

training, 

awareness, 

tools; 

partnership 

extension 

model 

Strategic 

framework for 

research and 

knowledge 

management; 

interdisciplinary

; overarching 

strategic 

collaborative 

approach; 

space for 

thought 

leaders 

Food security, 

better nutrition, 

food gardens 

9 Disaster funds 

(reconstruction

Livestock 

nutrition 

Optimise 

agricultural 

Scale up 

Conservation 

Surface water 

management 

Streamline 

EIA/water/dam 

Management 

and 

On-farm 

research: 

Training: 

curricula, 



128 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

): building back 

better 

management; 

novel feeds, 

feed value 

chain, fodder 

grown in CA 

systems, fodder 

management 

production 

with available 

resources: 

optimise land 

use, spatial 

planning, 

remote sensing 

for better land 

use planning, 

avoid using 

marginal land, 

access to 

suitable land 

for 

smallholders, 

protection of 

productive 

land; preserve 

land for future 

options. 

Agriculture to 

all small grain 

farmers in the 

province 

(licensing etc.); 

enforcement 

application 

processes, 

eliminate red 

tape, 

transparency; 

streamline 

compliance 

and 

certification 

processes 

maintenance 

of water 

infrastructure; 

reduce losses 

incentivise, 

technology 

transfer, 

informed by 

farmer needs; 

research into 

practice 

CC/special 

skills, bursaries, 

green jobs 

training, focus 

on area-

specific needs 

(e.g. 

rangeland 

management 

systems in 

particular 

areas), focus 

on youth, focus 

on sustainable 

agriculture 

10 Renewable 

energy: feed-in 

to grid, 

credible 

service 

providers for 

renewable 

energy and 

waste to 

energy 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

Livestock 

nutrition 

management; 

novel feeds, 

feed value 

chain, fodder 

grown in CA 

systems, fodder 

management 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

Irrigation 

systems and 

scheduling - 

efficiencies; 

monitoring; 

precision 

irrigation; 

FruitLook 

 

Speed up 

processes 

which block 

investment and 

NRM, 

registration 

processes for 

new 

technologies 

and products; 

speed up 

decision 

making; 

reduce red 

tape 

Groundwater 

management 

by farmers, 

best practice 

Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

knowledge 

Catchment 

management, 

alien clearing 

and 

maintenance, 

wetland 

management, 

value adding, 

self-

sustainability, 

jobs through 

the year, use 

Public Works 

Programmes 
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Table 13. Bottom 10 climate change responses based on the weighted multi-criteria scoring of 66 responses by nine experts 

(responses with four or more appearances on the bottom 10 are highlighted).  

 AC bottom 10 IT bottom 10 SM bottom 10 JC bottom 10 MW bottom 10 HO bottom 10 PJ Bottom 10 IG Bottom 10 SB bottom 10 

57 Bring 

CC/agriculture 

onto agenda 

of existing 

working groups 

and task teams 

e.g. green 

economy, NRM 

reference 

group, 

aquaculture 

task team; 

specific 

commodities 

and value 

chains; joint 

planning 

User friendly 

policy and 

legislation; 

simpler; 

adaptive; 

enabling; 

cohesive; deal 

with conflicting 

legislation and 

other barriers; 

better 

implementatio

n; consult the 

sector 

Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

knowledge 

Optimise 

agricultural 

production 

with available 

resources: 

optimise land 

use, spatial 

planning, 

remote sensing 

for better land 

use planning, 

avoid using 

marginal land, 

access to 

suitable land 

for 

smallholders, 

protection of 

productive 

land; preserve 

land for future 

options. 

Hazard 

ownership: 

holistic 

approach with 

all partners; 

strategies and 

plans discussed 

with farmers; 

stakeholder 

forums; 

awareness 

campaigns; 

cooperative 

institutional 

arrangements 

Scale up 

Conservation 

Agriculture to 

all small grain 

farmers in the 

province 

Food security, 

better nutrition, 

food gardens 

Record 

keeping at all 

scales, data 

management, 

focus on those 

not doing it 

(smallholders, 

new 

cpmmercial 

farmers – 

provide skills 

training); 

including for 

DRM 

 

Credible and 

accessible 

information 

portal; up to 

date; relevant; 

long-term 

data; 

information 

sharing 

58 PSGs to 

provide 

linkages, 

implementatio

n channels 

Integrated 

M&E system for 

policies trying 

to respond to 

CC 

Bring 

CC/agriculture 

onto agenda 

of JPIs 

Local 

manufacturing 

of implements 

(CA), hail 

netting etc., to 

local quality 

specifications, 

with job 

Bring 

CC/agriculture 

onto agenda 

of existing 

working groups 

and task teams 

e.g. green 

economy, NRM 

Scale up best 

practice soil 

management 

to increase soil 

water holding 

capacity, 

reduce 

waterlogging, 

Renewable 

energy: feed-in 

to grid, 

credible 

service 

providers for 

renewable 

energy and 

Training: 

curricula, 

CC/special 

skills, bursaries, 

green jobs 

training, focus 

on area-

specific needs 

Streamline 

EIA/water/dam 

application 

processes, 

eliminate red 

tape, 

transparency; 

streamline 
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creation, 

potential for 

export 

reference 

group, 

aquaculture 

task team; 

specific 

commodities 

and value 

chains; joint 

planning 

erosion and 

nutrient 

leaching, 

focusing on the 

management 

of sandy low-

carbon soils 

and degraded 

intensively 

farmed soils 

waste to 

energy 

(e.g. 

rangeland 

management 

systems in 

particular 

areas), focus 

on youth, focus 

on sustainable 

agriculture 

compliance 

and 

certification 

processes 

59 Groundwater 

management 

by farmers, 

best practice 

Build up DOA 

DRR/M unit 

with adequate 

staff and 

funding; DRR 

funding 

Food security, 

better nutrition, 

food gardens 

Strategic 

framework for 

research and 

knowledge 

management; 

interdisciplinary

; overarching 

strategic 

collaborative 

approach; 

space for 

thought 

leaders 

PSGs to 

provide 

linkages, 

implementatio

n channels 

Optimise 

agricultural 

production 

with available 

resources: 

optimise land 

use, spatial 

planning, 

remote sensing 

for better land 

use planning, 

avoid using 

marginal land, 

access to 

suitable land 

for 

smallholders, 

protection of 

productive 

land; preserve 

land for future 

options. 

Energy 

efficiency and 

energy risk 

management 

for agriculture 

(sectoral 

needs: dairy, 

pumping, 

incubators, 

driers, cold 

storage); also 

EE for buildings 

Livestock 

nutrition 

management; 

novel feeds, 

feed value 

chain, fodder 

grown in CA 

systems, fodder 

management 

Speed up 

processes 

which block 

investment and 

NRM, 

registration 

processes for 

new 

technologies 

and products; 

speed up 

decision 

making; 

reduce red 

tape 

60 Continue 

support for 

CCC project 

and extend to 

other industries; 

increase the 

Budget synergy 

to reach a 

single outcome 

Drive/support 

joint initiatives 

e.g. BRIP, 

Stewardship 

programmes 

Partnerships, 

bring 

smallholders 

and 

commercial 

together, PPPs, 

Local 

independent 

cooperative 

body/forum  to 

plan 

implementatio

Technology: 

innovation, 

development, 

testing for local 

conditions, 

access, 

Surface water 

management 

(licensing etc.); 

enforcement 

Build up DOA 

DRR/M unit 

with adequate 

staff and 

funding; DRR 

funding 

Livestock 

nutrition 

management; 

novel feeds, 

feed value 

chain, fodder 
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uptake of the 

carbon 

calculator tool 

in industries 

that are 

lagging (wine, 

citrus) 

joint ventures 

between 

universities and 

private sector 

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

affordability grown in CA 

systems, fodder 

management 

61 User friendly 

policy and 

legislation; 

simpler; 

adaptive; 

enabling; 

cohesive; deal 

with conflicting 

legislation and 

other barriers; 

better 

implementatio

n; consult the 

sector 

PSGs to 

provide 

linkages, 

implementatio

n channels 

Precision 

farming: crop 

nutrition 

management; 

optimise/reduc

e nutrient 

inputs, 

agrochemicals 

usage, provide 

technology 

and training 

PSGs to 

provide 

linkages, 

implementatio

n channels 

Budget synergy 

to reach a 

single outcome 

Training: 

curricula, 

CC/special 

skills, bursaries, 

green jobs 

training, focus 

on area-

specific needs 

(e.g. 

rangeland 

management 

systems in 

particular 

areas), focus 

on youth, focus 

on sustainable 

agriculture 

Hazard 

ownership: 

holistic 

approach with 

all partners; 

strategies and 

plans discussed 

with farmers; 

stakeholder 

forums; 

awareness 

campaigns; 

cooperative 

institutional 

arrangements 

Disaster funds 

(reconstruction

): building back 

better 

Manage water 

quality 

cooperatively 

62 Budget synergy 

to reach a 

single outcome 

Government - 

farmer 

communicatio

ns: tailored, 

more 

accessible, 

sharing 

approach, 

integrate 

government 

and sector 

initiatives - who 

is doing what; 

facilitate 

Integrated and 

accessible 

climate 

database; 

consolidated / 

integrated / 

increased 

weather station 

network; open 

access (all 

info/data!) 

Local 

independent 

cooperative 

body/forum  to 

plan 

implementatio

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

Bring 

CC/agriculture 

onto agenda 

of JPIs 

Diversification: 

Crop-livestock 

systems, agri-

tourism and on-

farm 

processing / 

value add 

Local 

manufacturing 

of implements 

(CA), hail 

netting etc., to 

local quality 

specifications, 

with job 

creation, 

potential for 

export 

Diversification: 

Crop-livestock 

systems, agri-

tourism and on-

farm 

processing / 

value add 

Surface water 

management 

(licensing etc.); 

enforcement 
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communicatio

ns with the 

market 

63 Map research 

gaps against 

current 

information, 

then identify 

new research 

needs, 

targeted 

implementatio

n 

Bring 

CC/agriculture 

onto agenda 

of existing 

working groups 

and task teams 

e.g. green 

economy, NRM 

reference 

group, 

aquaculture 

task team; 

specific 

commodities 

and value 

chains; joint 

planning 

Budget synergy 

to reach a 

single outcome 

Livestock 

nutrition 

management; 

novel feeds, 

feed value 

chain, fodder 

grown in CA 

systems, fodder 

management 

 

Drive/support 

joint initiatives 

e.g. BRIP, 

Stewardship 

programmes 

Record 

keeping at all 

scales, data 

management, 

focus on those 

not doing it 

(smallholders, 

new 

commercial 

farmers – 

provide skills 

training); 

including for 

DRM 

Continue 

support for 

CCC project 

and extend to 

other industries; 

increase the 

uptake of the 

carbon 

calculator tool 

in industries 

that are 

lagging (wine, 

citrus) 

Strong 

cooperative 

systems to 

monitor and 

manage 

pest/disease 

outbreaks 

(crops and 

livestock), new 

pests/diseases 

coming in, risks 

to export 

markets, 

availability of 

products (e.g. 

vaccines) 

Continue 

support for 

CCC project 

and extend to 

other industries; 

increase the 

uptake of the 

carbon 

calculator tool 

in industries 

that are 

lagging (wine, 

citrus) 

64 Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

knowledge 

Partnerships, 

bring 

smallholders 

and 

commercial 

together, PPPs, 

joint ventures 

between 

universities and 

private sector 

Government - 

farmer 

communicatio

ns: tailored, 

more 

accessible, 

sharing 

approach, 

integrate 

government 

and sector 

initiatives - who 

is doing what; 

facilitate 

communicatio

ns with the 

market 

Technology: 

innovation, 

development, 

testing for local 

conditions, 

access, 

affordability 

Renewable 

energy: feed-in 

to grid, 

credible 

service 

providers for 

renewable 

energy and 

waste to 

energy 

Local 

manufacturing 

of implements 

(CA), hail 

netting etc., to 

local quality 

specifications, 

with job 

creation, 

potential for 

export 

User friendly 

policy and 

legislation; 

simpler; 

adaptive; 

enabling; 

cohesive; deal 

with conflicting 

legislation and 

other barriers; 

better 

implementatio

n; consult the 

sector 

Local 

independent 

cooperative 

body/forum  to 

plan 

implementatio

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

Availability of 

climate resilient 

/ best suited 

crop/animal 

and 

cultivar/breed 

choices for 

specific areas 

and shifts in 

suitable areas, 

alternative 

crops/animals, 

especially for 

smallholders 

and smaller 

operations 

65 Local Local Local Agri- Energy Agri- Local Cost effective Local 
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knowledge, 

institutional 

memory / 

knowledge 

captured and 

passed on to 

new entrants; 

including for 

DRM 

independent 

cooperative 

body/forum  to 

plan 

implementatio

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

independent 

cooperative 

body/forum  to 

plan 

implementatio

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

processing: 

climate lens, 

infrastructure 

climate-

proofing, 

climate-linked 

opportunities 

(using lower 

quality 

produce, new 

areas etc.), 

value adding 

on-farm and 

immediate 

vicinity 

efficiency and 

energy risk 

management 

for agriculture 

(sectoral 

needs: dairy, 

pumping, 

incubators, 

driers, cold 

storage); also 

EE for buildings 

processing: 

climate lens, 

infrastructure 

climate-

proofing, 

climate-linked 

opportunities 

(using lower 

quality 

produce, new 

areas etc.), 

value adding 

on-farm and 

immediate 

vicinity 

independent 

cooperative 

body/forum  to 

plan 

implementatio

n at ground 

level: 

landowners, 

Local 

Government, 

etc. 

financing or 

incentives for 

climate smart 

agriculture 

initiatives e.g. 

CA 

manufacturing 

of implements 

(CA), hail 

netting etc., to 

local quality 

specifications, 

with job 

creation, 

potential for 

export 

66 Technology: 

innovation, 

development, 

testing for local 

conditions, 

access, 

affordability 

CC into 

Extension: 

training, 

awareness, 

tools; 

partnership 

extension 

model 

Integrated 

M&E system for 

policies trying 

to respond to 

CC 

Hazard 

ownership: 

holistic 

approach with 

all partners; 

strategies and 

plans discussed 

with farmers; 

stakeholder 

forums; 

awareness 

campaigns; 

cooperative 

institutional 

arrangements 

Integrated 

M&E system for 

policies trying 

to respond to 

CC 

Market 

development, 

market access, 

new markets 

for new 

crop/cultivars, 

adjust 

marketing 

strategies, 

strategic 

research, 

develop local 

markets and 

shorter value 

chains; farming 

"face " for 

consumers 

Capacity 

development 

and awareness 

raising in 

government: 

transversal, 

focus on Local 

Government; 

build on 

existing 

knowledge 

Bee 

management 

and 

protection, 

forage sources; 

bee health 

Market 

development, 

market access, 

new markets 

for new 

crop/cultivars, 

adjust 

marketing 

strategies, 

strategic 

research, 

develop local 

markets and 

shorter value 

chains; farming 

"face " for 

consumers 

 

A slightly different ranking is achieved if the scores of the nine experts are aggregated. Where this is done, “Management, alien 

clearing and maintenance, wetland management, value adding, self-sustainability, jobs through the year, use Public Works 
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Programmes” emerges as the response option with the most support across all experts, followed by “Scale up best practice in soil 

management” and “Management and maintenance of water infrastructure” jointly.  
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Figure 13. Aggregate ranking of different response options across 9 experts 
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Conclusion 

The multi-criteria selection process identified the considerations against which climate 

change adaptation options should be evaluated in the Western Cape. Weighting the 

importance of these options is something that can change over time and that can be 

easily changed in the analysis.  

 

By asking regional experts to score the options against the criteria each expert arrived at 

a personal ranking. The same experts also scored the response options in a group – a 

process that generated discussion around what was intended by the different options.  

What emerged, was a wide array of rankings, although there was reasonable consensus 

around the merits of certain options (below): 

 Scale-up Conservation Agriculture to all small grain farmers in the province. 

 Scale-up best practice soil management to increase soil water holding capacity, 

reduce waterlogging, erosion and nutrient leaching, focusing on the 

management of sandy low-carbon soils and degraded intensively farmed soils. 

 Include climate risk assessment into economic development planning. 

 Catchment management, alien clearing and maintenance, wetland 

management, value adding, self-sustainability, jobs through the year, use Public 

Works Programmes. 

 

The divergence of opinion is revealing in itself, in that is suggest that to spend money well 

in the context of Western Cape agriculture and climate change adaptation/mitigation, 

the initial investment may have to be in creating accord and consensus among the 

people that are responsible for action. Climate change adaptation/mitigation is, at its 

core, a socio-institutional learning process, and some of the most cost-effective 

adaptation processes involve socio-institutional responses (legislation, government 

disaster-risk management, raising social awareness and generating insurance 

mechanisms) (Cartwright et al., 2013). The divergence of opinion in what the respective 

“response options” involve and their respective merits, suggests that money and time 

spent creating greater conceptual accord might be a prerequisite for effective action 

later, and for the efficient allocation of resources towards climate change 

adaptation/mitigation.  This consensus is only necessary at the local level – that is among 

the groups of people that will take responsibility for adaptation in a specific area. There 

is a need to create local action groups, and to take time to ensure that these groups 

have a shared sense of the problem. This seems to be the central message emerging 

from the multi-criteria analysis.  
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Appendix 9 Gap Analysis 
The gap analysis compares the current situation, as depicted under the Status Quo, with 

the future state defined against the vision and the “High Road” scenario, which is the 

state that the Western Cape Government and the agricultural sector wants to achieve. 

Essentially the gap analysis identifies what needs to happen to "bridge the gap" and set 

Western Cape agriculture on the path to a climate resilient future.  

The Western Cape could be hard hit by the combination of warming and additional stress 

on constrained water supplies. The scale of this threat is going to require innovation and 

backing of different types of farmers and agri-businesses through policy, practical 

support and cooperation between role players. Without an adequate and timeous 

response, climate change could constrain the future development of this sector and 

threaten jobs and livelihoods. Gaps will have to be addressed if climate smart agricultural 

practices are to meet the challenges of food security and sustainability, while ensuring 

continued profitability and growth opportunities. Equally, the province and the sector 

have only just started moving towards a lower carbon economy. 

Key areas that yield significant gaps include:  

Institutional capacity 
Responding to climate-related risks involves decision making in a changing world 

including iterative risk management with multiple feedbacks. 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. 

A key component of this is to establish cross-sectoral cooperation and integration across 

government sectors and beyond into private sector and civil society. Such partnerships 

should emphasise experimentation, learning and adaptation.  

Policy approaches 
The fundamental unpredictability of the biophysical and socio-economic environment 

has driven policy makers to look for ways to use policy to boost resilience, through 

aligning policy between tiers of government: national, provincial, local. This is further 

aided by the formation of partnerships between business, private sector, academic 

institutions and civil society. Despite ongoing efforts, further alignment is needed as well 

as clarification of national, provincial and local mandates in areas contributing to a 

climate change response. 
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The close relationship between agriculture and the food system is not well-understood 

nor acknowledged in policy-making. Indeed, the historic failure of government 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. This will be a major gap in policy making in the context of 

climate change, as its impact on the food system may be disruptive and severe.  

In particular better data and analysis of impacts of climate change will be required on 

smallholder and new commercial farmers in the context of existing stressors and 

challenges. 

Information and knowledge management including targeted 

research 
Climate change could shift existing patterns of risk (and combinations of risks) and 

impacts beyond current experience, where available response options become 

inappropriate. As such information will be required to inform producers about available 

response options. 

In addition, future changes in total annual rainfall will depend strongly on the strength of 

various system responses to the changing global climate. Since the science is not yet 

able to provide absolute certainty, both increased and decreased rainfall should be 

considered by farming communities. Emphasis should be placed on bridging this 

knowledge gap as new science becomes available and rainfall trends clearer.  

The research and knowledge base on natural resources will be required 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 must be prioritised in the context of increased loss of 

institutional and human capacity (and institutional memory) in critical areas in provincial 

government.  

Access to technology adapted and tested for local use 
In the agricultural sector, technology clearly plays an extremely important part in 

productive potential and adaptive capacity. 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.  

As an example there is significant potential for mitigation through an enhancement of 

GHG removals and emission reductions through management of land and livestock and 

demand-side management. Global market initiatives to reduce the carbon footprint of 
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imported agricultural produce are placing pressure on farmers in the province to switch 

to alternative energy sources and improve energy efficiencies. One component of this is 

to ensure international acceptability of agricultural products from the province by 

minimising the environmental impact of their production and complying with agreed 

standards for energy use and emissions.  

Approaches, which hold promise for reducing greenhouse gas emissions, include 

investment in soil carbon and renewable energy (solar, wind, biomass, bioethanol). This 

will encourage farmers to adopt low carbon footprint strategies.  

In addition greater energy efficiency must become pervasive. Smart Grid infrastructure 

and feed-in tariffs are currently implemented in three municipalities (George, Drakenstein 

and City of Cape Town), while a number of others have developed the guidelines, tariffs, 

etc., but are waiting on NERSA guidelines to be released. The regulatory framework 

should be prioritised as a matter of urgency. Farming with solar energy is a vision 

entertained by increasing numbers of farmers, and while the technology exists (solar and 

wind powered irrigation pumps, PV systems for dairies, packhouses, cooling and drying 

facilities) and is constantly improving, this is currently still too expensive for most farms and 

factories and requires greater regulatory clarity. 

Access to natural resources such as water 
Decreasing water availability and quality, increasing fire risk, invasive alien plant 

infestations and biodiversity loss are currently serious threats and set to worsen under 

climate change. Initiatives to deal with these problems exist and need to be stepped up 

to support sustainability in agriculture. Indeed, water scarcity should be seen as an 

opportunity for social and technical innovation (sectoral, cultivar, irrigation, soil, 

desalination, etc. shifts) leading to a more rational water sector. 

Arable soils partly underpin areas of high cultivation potential. Shifting agricultural land 

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

intensification is needed to grow the sector on its existing footprint. This requires a focus 

on increasing efficiencies and reduced losses of inputs and produce. 

Access to value chains, markets and related infrastructure 
There is a lack of small-scale post-harvest infrastructure (storage, distribution, cold chain 

and transport) for smaller players. Improved formal and informal food systems and agri-

processing can bring resilience under climate driven variability of supply. 

New market opportunities need to be capitalised, particularly as climate shifts global 

production and markets. New energy markets should be sought.  
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This will require strategic analysis of climate change risks and impacts and shifts in 

agriculture in competing Northern and Southern Hemisphere countries/regions. This 

should emphasise market opportunities. 

In addition, risks and impacts of climate change across the value chain must be better 

understood. Growth opportunities in the value chain (e.g. agro-processing) should be 

well assessed against climate change risks and impacts, including the question of limiting 

resources (water, energy) required for these activities. 

Another dimension is assessing the risks and impacts of climate change on post-harvest 

agriculture, and framing of current knowledge and practices in terms of climate change 

risks. Focus on resource-poor smallholder farmers and the informal food system, where 

the cold chain is wholly absent or poorly developed and risk of spoilage high. 

Environmental impacts 
The biggest threats of climate 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 projections.  

Innovative responses are required to increase sector resilience leading to greater 

cohesion. New industries could emerge from such investments.  

Similarly, pro-active planning will be required to manage heat stress. This should be 

complemented by changes in varieties of crops and lead to strategies to reduce heat 

stress for both intensive and extensive livestock production systems, as well as dealing 

with drought conditions and long dry spells. Further research is required to provide site-

specific guidance on appropriate management choices. 

Disaster relief and recovery support 
An increase in extreme rainfall events is likely in the core of the winter season, which could 

increase the risk of flooding. These and other disasters, including fire, drought and pest 

and disease epidemics, will require considerable investment in disaster preparedness 

and pro-active management, relief and recovery mechanisms. Existing mechanisms 

such as the FPAs and phytosanitary inspections should become sensitised and adapted 

to the changing risks. It is important to foster and incentivise a new sense of ownership 

amongst all role players with regard to taking responsibility for protecting agricultural 

production systems and assets in a pro-active and cooperative manner.  

Wetland and riparian zone restoration and the clearing of alien invasive plants should be 

prioritised, thus also stimulating rural employment and the strengthening of social capital. 

The adoption of Conservation Agriculture as a start towards more sustainable agricultural 

practices should become core policy. Continued and sustained research into 
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Conservation Agriculture must be undertaken with an emphasis on current weaknesses 

(insufficient cover, potential for green manure, tension with livestock grazing). This should 

lead to a provincial programme with scaling up to eventually include all grain farms, 

more outreach and awareness services.  

Appendix 10 References 
Cartwright, A., Roberts, D., Blignaut, J., de Wit, M., Goldberg, K., Mander, M. and 

O’Donoghue, S. (2013). Economics of climate change adaptation at the local scale 

under conditions of uncertainty and resource constraints: the case of Durban, South 

Africa. Environment & Urbanization, International Institute for Environment and 

Development (IIED). Vol 25(1): 1–18. DOI: 10.1177/0956247813477814 

Cornish, E. 2004. Futuring: The Art of Exploring the Future. Bethesda, Maryland: World 

Future Society. 

Dessai, S. and Hulme, M. 2004. Does climate adaptation policy need probabilities? 

Climate Policy 4(2):107–128. 

Dessai, S., Hulme, M., Lempert, R. and Pielke, Jr. R. 2009. Do we need more precise and 

accurate predictions in order to adapt to a changing climate? Eos 90(13): 111–112. 

Dow, K. and Downing, T. 2007. The Atlas of Climate Change: Mapping the World’s 

Greatest Challenge.   Earthscan, 128 pages.  

Gawith, M., Street, R., Westaway, R. and Steynor, A. 2009. Application of the UKCIP02 

climate change scenarios: Reflections and lessons learnt, Global Environmental Change 

19(1): 113–121. 

IPCC, 2013. Summary for Policymakers. In: Climate Change 2013: The Physical Science 

Basis. Contribution of Working Group I to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. 

Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. 

Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 

Lempert R.J. et al. 2006. A general, analytic method for generating robust strategies and 

narrative scenarios Management Science 52: 514–528.  

Midgley, S.J.E. and New, M. 2014. The Food-Energy-Water-Land-Biodiversity (FEWLB) 

Nexus and Local Economic Development in the Berg River Catchment: Framework and 

Description. Draft Research Report for submission to the Foreign and Commonwealth 

Office, South Africa. African Climate and Development Initiative, University of Cape 

Town. 



142 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

New, M. and Hulme, M. 2000. Representing uncertainty in climate change scenarios: a 

Monte Carlo approach. Integrated Assessment 1: 203–213, doi:101023/A:1019144202120. 

New, M., Lopez, A., Dessai, S. and Wilby, R. 2007. Challenges in using probabilistic climate 

change information for assessments: an example from the water sector, Philosophical 

Transactions of the Royal Society, 365(1857): 2117-2131. 

Popper, S.W., Lempert, R.J. and Bankes, S.C. 2005. Shaping the future. Scientific American 

292: 66–71.  

Stainforth, D., Downing, T., Washington, R., Lopez, A. and New, M. 2007. Issues in the 

interpretation of climate model ensembles to inform decisions. Philosophical Transactions 

of the Royal Society 365: 2163–2177. 

Van Drunen, M.A., Van’t Klooster, S.A. and Berkhout, F. 2011. Bounding the future: The use 

of scenarios in assessing climate change impacts. Futures 43(4): 488–496. 

Wallace, M. 2013. Modelling the Impact of Future Climate Change on Subregional 

Wheat Production in the Western Cape. Thesis presented for the degree of Doctor of 

Philosophy in the Department of Environmental and Geographical Science, University of 

Cape Town. June 2013. 

WCG: EADP. 2014. Western Cape Climate Change Response Strategy. Department of 

Environmental Affairs & Development Planning, Government of the Western Cape 

Province, Cape Town. 

WCG: EADP. 2015. Western Cape Provincial Spatial Development Framework. 

Department of Environmental Affairs & Development Planning, Government of the 

Western Cape Province, Cape Town. (Under review) 

WCG: Agriculture and WCG: EADP. 2014. A Status Quo Review of Climate Change and 

the Agriculture Sector of the Western Cape Province. Report submitted to the Western 

Cape Department of Agriculture and the Western Cape Department of Environmental 

Affairs & Development Planning.  

Zhu, Z., Bai, H., Xu, H. and Zhu, T. 2011. An inquiry into the potential of scenario analysis for 

dealing with uncertainty in strategic environmental assessment in China. Environmental 

Impact Assessment Review 31(6): 538-548. 

 

 

 

 



143 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

 

 

 

 

 

 

Appendix 11 Abbreviations and Acronyms 
 

A     Adaptation 

ACDI      African Climate & Development Initiative, UCT  

ACZ     Agro-Climatic Zone 

ADRMP    Agricultural Disaster Risk and Management Plan 

AgriSETA    Agricultural Sector Education and Training Authority 

ARC     Agricultural Research Council 

BFAP     Bureau for Agricultural Policy 

BOCMA    Breede-Gouritz Catchment Management Agency 

BRICS     Brazil, Russia, India, China and South Africa 

BRIP     Berg River Improvement Plan 

CA     Conservation Agriculture  

CARA     Conservation of Agricultural Resources Act 

CASIDRA Cape Agency for Sustainable Integrated 

Development in Rural Areas 

CAWC    Conservation Agriculture Western Cape 

CC     Climate Change 

CCC     Confronting Climate Change project 
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CMA     Catchment Management Agency  

CMS     Catchment Management Strategy 

CO2     Carbon dioxide  

CPUT     Cape Peninsula University of Technology 

CRI     Citrus Research International 

CSA     Climate Smart Agriculture   

CSA     Conservation South Africa 

CSAG     Climate Systems Analysis Group, UCT  

CSIR     Council for Scientific and Industrial Research  

DAFF National Department of Agriculture Forestry and 

Fisheries  

DEA     National Department of Environmental Affairs  

DHET National Department of Higher Education and 

Training 

DMP     Disaster Management Plan 

DOE     National Department of Energy 

DOH     National Department of Health 

DOT     National Department of Transport 

DRDLR National Department of Rural Development and 

Land Reform 

DRMA     Disaster Risk Management Act   

DRR/M    Disaster Risk Reduction and Management 

DSG     Departmental Strategic Goal 

DST     National Department of Science and Technology 

DTI     National Department of Trade and Industry 

DWS     National Department of Water and Sanitation  
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DWS-RO Department of Water and Sanitation Regional Office 

Cape Town 

EbA     Ecosystem-based Adaptation  

EIA     Environmental Impact Assessment  

EMG     Environmental Monitoring Group 

EPWP     Expanded Public Works Programme 

EWS     Early Warning System 

FEWLB     Food-Energy-Water-Land-Biodiversity Nexus  

FPA     Fire Protection Association 

FPEF     Fresh Produce Exporters’ Forum 

GHG     Greenhouse Gas 

IDP     Integrated Development Plan   

IP     Implementation Plan (for the SmartAgri Framework)  

IPCC     Intergovernmental Panel on Climate Change 

JPI     Joint Planning Initiative 

M     Mitigation 

M&E     Monitoring and Evaluation  

MCA     Multi-Criteria Analysis 

MKB     Moorreesburgse Koringboere (Edms) Beperk 

NAMC     National Agricultural Marketing Council 

NDMF     National Disaster Management Framework  

NDP     National Development Plan 

NEMA     National Environmental Management Act 

NGO     Non-Governmental Organisation  

NMMU     Nelson Mandela Metropolitan University 

NRF     National Research Foundation 



146 

 

Western Cape Climate Change Response Framework for the Agricultural Sector 

NWA     National Water Act  

NWRS2    National Water Resources Strategy  

PSDF     Provincial Spatial Development Framework 

PSG     Provincial Strategic Goal 

REIPPP Renewable Energy Independent Power Producers 

Programme 

RHFA     Relatively Homogeneous Farming Area 

RPO     Red Meat Producers Association 

SAB     South African Breweries 

SAEON    Southern African Environmental Observation Network 

SANBI     South African National Biodiversity Institute  

SASAE     South African Society for Agricultural Extension 

SATI     South African Table Grape Industry  

SAWS     South African Weather Service 

SDF     Spatial Development Framework  

SFA      Strategic Focus Area 

SIP     Strategic Infrastructure Projects 

SIZA     Sustainability Initiative of South Africa 

SmartAgri    Smart Agriculture for Climate Resilience Project 

SOILL     Southern Oil (Pty) Ltd 

SOOG     Strategic Outcomes-Orientated Goal (of WCG: EADP) 

SPLUMA    Spatial Planning and Land Use Management Act 

SSK     Sentraal-Suid Koöperasie Bpk. 

SU     Stellenbosch University 

UCT GSB    UCT Graduate School of Business 

UCT     University of Cape Town 
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UNFCCC United Nations Framework Convention on Climate 

Change 

UWC     University of the Western Cape 

WARM     Water Authorisation and Registration Management 

WC/WDM Water Conservation and Water Demand 

Management 

WCCCRS    Western Cape Climate Change Response Strategy 

WCG: EADP Western Cape Department of Environmental Affairs & 

Development Planning  

WCG: EDAT Western Cape Department of Economic 

Development and Tourism 

WCG: Human Settlements  Western Cape Department of Human Settlements 

WCG: Local Government  Western Cape Department of Local Government 

WCG: Agriculture   Western Cape Department of Agriculture 

WCG: Education   Western Cape Department of Education 

WCG: Health    Western Cape Department of Health 

WCG: Office of the Premier Western Cape Department of the Premier 

WCG: TPW Western Cape Department of Transport and Public 

Works 

WCEDP    Western Cape Economic Development Partnership 

WCG     Western Cape Government  

WCIF     Western Cape Infrastructure Framework 

WCWSS    Western Cape Water Supply System 

WIETA     Wine and Agricultural Ethical Trading Association 

WMA     Water Management Area 

WRC     Water Research Commission 

WUA     Water User Association  
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WWF-SA    World Wide Fund for Nature South Africa 
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Appendix 12 Glossary 
 

Adaptation: The process of adjustment 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. 

Adaptation 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. 

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 biofuel 

include alcohol (bioethanol) and soybean oil. 

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

fermentation of biological feedstock (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) or through pre-treatment 

with steam and enzymes. 

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

dioxide (CO2) that is directly and indirectly caused by an activity or is 

accumulated 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 (CO2), a carbon 

tax is equivalent to an emissions tax on CO2 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 or longer. Climate change may be due to natural internal 

processes or external forcings such as modulations of the solar cycles, volcanic 
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eruptions, and persistent anthropogenic changes in the composition of the 

atmosphere or in land use. Note that the United Nations Framework 

Convention on Climate Change (UNFCCC) defines climate change as: ‘a 

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 periods’. 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 scenario: A plausible 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, often 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 systems 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 explicit 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 events. 

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). 

Conservation agriculture: An approach to managing agro-ecosystems for 

improved and sustained productivity, increased profits and food security while 

preserving and enhancing the ecological and agricultural resource base. CA 

is characterised by three linked principles, namely: (i) continuous minimum 

mechanical soil disturbance, (ii) permanent organic soil cover, and (iii) 

diversification of crop species grown in sequences and/or associations. 

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 to satisfy 

critical human needs and that may require external support for recovery. 
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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. 

Drought: A period of abnormally dry weather long enough to cause a serious 

hydrological imbalance. Drought is a relative term; therefore any discussion in 

terms of precipitation deficit must refer to the particular precipitation-related 

activity that is under discussion. For example, shortage of precipitation during 

the growing season impinges on crop production or ecosystem function in 

general (due to soil moisture drought, also termed agricultural drought), and 

during the runoff and percolation season primarily affects water supplies 

(hydrological drought). Storage changes in soil moisture and groundwater are 

also affected by increases in actual evapotranspiration in addition to 

reductions in precipitation. A period with an abnormal precipitation deficit is 

defined as a meteorological drought. A megadrought is a very lengthy and 

pervasive drought, lasting much longer than normal, usually a decade or more. 

Early warning system: The set of capacities needed to generate and 

disseminate timely and meaningful warning information to enable individuals, 

communities, and organisations threatened by a hazard to prepare to act 

promptly and appropriately to reduce the possibility of harm or loss. 

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) 

provisioning services such as food, fiber, or fish, (iii) regulating services such as 

climate regulation or carbon sequestration, and (iv) cultural services such as 

tourism or spiritual and aesthetic appreciation. 

Equitable: Dealing fairly and equally with all concerned. 

Flood: The overflowing of the normal confines of a stream or other body of 

water, or the accumulation of water over areas not normally submerged. 

Floods include river (fluvial) floods, flash floods, urban floods, pluvial floods, 

sewer floods, and coastal floods. 

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. 
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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 behaviour of the whole 

food system. Food insecurity arises when any aspect of the food system is 

stressed. 

Greenhouse Gases: Those gaseous constituents of the atmosphere that absorb 

and emit radiation at specific wavelengths within the spectrum of infrared 

radiation emitted by the Earth’s surface, the atmosphere, and clouds. 

Information (web-based) portal: A specially designed web site that brings 

information and knowledge together from diverse sources in a uniform way, 

and makes this available to a variety of users.  

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 diversity. 

Knowledge management: The process of capturing, developing, sharing, and 

effectively using the collective knowledge of a group of actors to achieve 

defined goals. It is about ensuring that people have the knowledge they need, 

where they need it, when they need it – the right knowledge, in the right place, 

at the right time. 

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 which 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. 

Local knowledge: The knowledge that people in a given community have 

developed over time, and continue to develop. It is based on experience, 

often tested over centuries of use, and adapted to the local culture and 

environment. 

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. 

Mitigation (of climate change): A human intervention to reduce the sources or 

enhance the sinks of greenhouse gases. 
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Monitoring and Evaluation (M&E): A process that helps improve performance 

and achieve results. Its goal is to improve current and future management of 

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

projects, institutions and programmes set up by governments, international 

organisations and NGOs. It establishes links between the past, present and 

future actions. 

Monitoring: To be aware of and continuously measure and assess the state of 

a system and any changes which may occur over time. 

Organisational learning: The process of creating, retaining, and transferring 

knowledge within an organisation. An organisation improves over time as it 

gains experience. From this experience, it is able to create knowledge. 

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. 

Representative concentration 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 use/land cover. The word 

representative signifies that each RCP provides only one of many possible 

scenarios that would lead to the specific radiative forcing characteristics. 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. The 

RCPs were developed for the 5th Assessment Report (AR5) of the 

Intergovernmental Panel on Climate Change (IPCC). 

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, learning, 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 needs of the present 

without compromising the ability of future generations to meet their own 

needs. 

Transformation: A change in the fundamental attributes of natural and human 

systems. Transformational change is profound, fundamental and irreversible. It 

is a metamorphosis, a radical change from one form to another. 
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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 

behaviour. 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). 

Urban and peri-urban agriculture: Urban agriculture takes place on the 

boundaries of cities or towns. Commercial farms within city boundaries (e.g. 

the wine farms of Constantia in Cape Town) are excluded from this definition. 

In South Africa urban agriculture refers primarily to household and community 

gardens that are intended to contribute to household food security of poorer 

communities. Peri-urban agriculture, which refers to agricultural activities at the 

city boundaries, is more complex and diverse. It increases the area of 

productive land, contributes to household food security and makes a 

significant contribution to local and regional markets. Peri-urban agriculture 

ranges from subsistence to commercial farming activities. While peri-urban 

agriculture produces a diverse range of fresh produce, it usually focuses on the 

production of long lasting, low cost, high weight produce such as pumpkins, 

onions and carrots, as well as chicken and pork. 

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 ‘farm to fork’ set of processes and flows. 

Vulnerability: The propensity or predisposition to be adversely affected. 

Vulnerability encompasses a variety of concepts including sensitivity or 

susceptibility to harm and lack of capacity to cope and adapt. 
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