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RESEARCH NEEDS 

Strategic Focus Area 1: Promote a climate-resilient low-carbon production system that is productive, 

competitive, equitable and ecologically sustainable across the value chain 
 

SmartAgri Plan Research needs 

1.1.1 Increase Conservation Agriculture (CA) 

adoption rate across all commodities and 

farming systems (Priority Project #1) 

1. Continue long-term CA trials on WCG:Agriculture research farms, providing 

for farmer and postgraduate training and crop and market development. 

2. Initiate collaborative full-scale long-term CA trials for potatoes, rooibos, 

pasture systems and vegetables, providing for farmer and postgraduate 

training. 

3. Initiate research to optimise mixed crop-livestock CA farming systems, 

providing for farmer and postgraduate training. 

4. Conduct research on the reduction in greenhouse gas (GHG) emissions as a 

result of the adoption of CA, and the further potential for GHG emissions 

reductions through broad application of CA in the Western Cape. 
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5. Initiate short and long term projects to develop low technology CA for 

subsistence and smallholder vegetable farmers. 

6. Conduct a spatial survey (baseline followed by updates every three years) 

of the uptake of CA, including who is using which components of CA. 

1.1.2 Scale up promotion of best practice soil 

fertility management in cultivated lands 

1. Conduct research on how to restore and rehabilitate old abandoned 

centre point pivot circles. 

2. Initiate research on effective strip cultivation technologies for various agro-

ecological zones. 

1.1.3 Restore ecological infrastructure in 

vulnerable landscapes with the purpose of 

improving landscape productivity and the 

climate resilience of ecosystem services 

(Priority Project #2) 

Research is needed within collaborative projects to support the identification of 

pilot sites, conduct a Status Quo assessment of the pilot sites, and to develop a 

science-based Monitoring Plan for each, and contribute to the integrated 

analysis of outcomes including an economic analysis. 

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 

1. Conduct a zone by zone assessment of compounding threats and land use 

across the 23 agro-climatic zones.  

2. Develop and test the use of drones for fly over land use surveys (spatial 

intelligence) to monitor fine-scale agricultural land use and agricultural 

infrastructure across the Western Cape and track land use change trends. 

1.2.3 Increase effectiveness and efficiency of 

agricultural water use by promoting water-

saving irrigation systems and scheduling and 

increased use of FruitLook 

1. Value adding research based on FruitLook data. 

2. Assess the economic benefits of the FruitLook programme. 

3. Water-saving irrigation systems and precision irrigation technologies. 

4. High precision measurement and modelling of crop and pasture water 

requirements under current and future climate. Identification of current 

over-irrigation and opportunities for greater efficiencies and water savings. 

Evidence for the long-term efficacy and economic benefits of these 

approaches. 

1.2.5 Strengthen integrated catchment 

management for increased water flows and 

flood attenuation (Priority Project #3) 

1. Research is needed within collaborative projects to provide the scientific 

baseline, monitoring systems and data analysis, and assessment of 

outcomes including an economic analysis. 

2. Study changes in water demand by invasive alien plants and impacts on 

aquatic weeds under climate change scenarios. 

1.3.1 and 1.3.2  Promote energy efficiency 

improvements and the use of renewable 

1. Conduct and disseminate case studies across the agricultural value chain 

and for different contexts for: 
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energy (RE) at farm level and throughout the 

value chain (Priority Project #4) 

 energy efficiency improvements 

 renewable energy implementation 

2. Assess the current level of exploitation of RE in the agricultural sector. 

1.3.3 Promote and provide guidance on 

waste-to-energy opportunities 

1. Assess and disseminate best practices and opportunities for waste-based 

co-generation to intensive livestock operations, wineries and fruit processors. 

2. Waste-to-product (e.g. compost, insect protein) options in agriculture. 

1.4.1 Stimulate and incentivise local 

technology innovation and on-farm testing for 

climate resilience at different operational 

scales 

1. Incorporate climate change considerations into crop and livestock. 

development and testing programmes for specific agro-climatic zones 

2. Strengthen development and testing of heat- and drought-resilient cultivars 

and breeds of alternative crops and livestock. 

3. Promote the local development of low-technology affordable production 

technologies and equipment with clear and early benefits for increased 

climate resilience and profitability (including technologies for heat stress 

management in crops and livestock). 

1.4.2 Update suitability maps (indicating what 

crops can be grown where) to reflect current 

shifts and possible future new production areas 

for legacy and new crops 

1. Integrate current expert knowledge of local crop suitability with state-of-the-

art spatial (GIS) databases and create updated current suitability maps. 

2. Spatially overlay future climate projections on the current maps and extend 

the analysis to crops not currently suitable, thereby creating a set of future 

suitability maps. 

1.4.3 Invest in current climate-resilient crops 

with potential to scale up and scale out 

1. Assess the agro-climatic suitability, market opportunities, value chain 

opportunities and financial models for indigenous teas, flowers, olives and 

other climate-resilient crops. 

2. Increase the research effort and technology transfer for production systems 

for smaller climate-resilient crops in suitable areas. 

1.4.4 Identify and invest in future new crops in 

suitable production areas 

1. Assess the potential of new crops through a current and future climate lens 

according to agro-climatic zones. 

2. Assess the research and technology needs and development of quality 

standards for the identified potential new crops. 

1.5.3 Conduct an in-depth inter-disciplinary 

assessment of climate change impacts on 

agri-workers 

Conduct an in-depth inter-disciplinary assessment of climate change impacts 

on agri-workers and associated rural communities, including livelihood risks and 

the sufficiency of existing disaster relief mechanisms. 

1.6.1 Develop and invest in climate-resilient 

and resource-efficient agri-processing, value-

Innovate and gain efficiency in agri-processing with a focus on mitigating the 

impacts of climate change. 
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adding opportunities and green job creation 

(Priority Project #5) 

1.6.3 Provide knowledge and advice, and 

support access to technologies and resources 

for climate-resilient food gardens at municipal 

level 

1. Develop and make available an assessment tool to determine commodity 

and resource vulnerabilities to climate risks for food garden farmers. 

2. Make food gardens more climate-resilient through “training-of-trainers” on 

sustainable agro-ecological technologies for water (e.g. rainwater 

harvesting), energy (solar), soil (composting, mulching), integrated pest and 

disease management and crop choices. 

3. Undertake a systematic study across the Western Cape Province of different 

types of food gardens and their role in contributing to food and nutritional 

security under climate change. 

4. Incorporate a stronger evidence-based understanding of the linkages 

between agriculture and food systems / food and nutritional security, with 

consideration of climate change vulnerabilities, into provincial efforts to 

improve food security. 

5. Conduct a spatial survey of food gardens across the province. 

1.6.7 Increase the understanding of the 

implications of the proposed carbon tax on 

the agricultural sector 

1. Assess the implications of the proposed national carbon tax on agriculture 

and export markets at regular intervals as the legislative process continues, 

in particular for the start of phase two of the tax when agricultural emissions 

are included in the tax base, and communicate this to the appropriate 

institutions and farming sector. 

2. Conduct a study on the indirect implications of the carbon tax for the 

agricultural sector, with a focus on the rising costs of electricity and fertilizers, 

and opportunities for efficiency gains to lower the carbon tax. 

1.7.1 Protect and promote access to existing 

export markets (e.g. residue and disease issues, 

carbon footprint, ethics) 

Conduct research on growth opportunities in established markets due to 

climate change induced shifts in competitor exports. 

 

Other (not in the SmartAgri Plan) 1. Research and monitoring of the changes in the timing of life stages and 

phenology of key economically important wild animal and plant species, 

and disrupted interactions, for example in pollination or natural pest control. 

2. Food system inefficiencies and wastage along the value chain for various 

commodities. 
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3. Effects of CO2 fertilisation on production and quality of winter grains, 

vegetables and fruit crops under local conditions, and impacts on water 

use. 

4. The potential risks and impacts of climate change on onion production. 

5. Trends and climate change projections of understudied but agriculturally 

important climate parameters, particularly relative humidity, wind, 

irradiance and shifting rainfall patterns, with research on risks (e.g. fungal 

diseases) and opportunities (e.g. dried fruit) and implications for crop 

management (e.g. crop protection).  

6. Impacts of climate change on weed dynamics and management. 

7. Further research on the use and benefits of various mulches and cover 

crops in orchards and vineyards under ‘normal’ to stressful (heat and 

drought) conditions and in differing agro-climatic zones. 

8. 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. 

9. Area- and system-specific research on grazing and herd management for 

greater climate resilience. 

10. Climate change adaptation and mitigation benefits of organic agriculture; 

focus on farmers who could benefit from lower input costs and preferential 

ethical/sustainable marketing channels available for organic produce, in 

situations where organic is a viable option. 

11. The risks and impacts of climate change on post-harvest agriculture, and 

the 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. 

12. Research and innovation for low-carbon packaging materials. 

13. Investigation of the potential of micro hydropower as an option for 

renewable energy, focusing on a few key dams and irrigation schemes; 

ensuring sustainability and minimum environmental impacts. 
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14. Economic and employment potential and other benefits (e.g. conservation) 

of the agri-tourism industry, particularly in marginal production areas. Linking 

agri-tourism to alternative local markets and local agri-processing. 
 

Strategic Focus Area 2: Strengthen effective climate disaster risk reduction and management for agriculture 
 Research needs 

2.1.1 Incorporate climate change risks into 

disaster planning and optimise internal and 

external co-operation 

Investigate self-organising collective action initiatives within farming 

communities which have made positive contributions to Disaster Risk Reduction 

and Management (DRR&M), in order to identify appropriate locally suited 

implementation models that can be promoted in high-risk or low-resource rural 

areas. 

2.2.1 Build and maintain infrastructure to 

increase resilience to extreme weather events 

Conduct a study of the avoided damages and costs of climate-related 

disasters attributable to sound ecological infrastructure, through case studies, 

for use in broad advocacy of the economic case. 

2.4.2 Strengthen knowledge and technical 

capacity for proactive collaborative 

monitoring of crop pests and diseases 

1. Develop five case studies for key pest and disease complexes using 

scenario planning and fundamentals including literature review: 

 Fruit fly complex 

 Moth complex 

 Nematode complex 

 Sucking insect complex 

 Mildew complex 

2. Conduct smaller targeted research projects for ecophysiological and 

modelling studies. 

2.4.3 Strengthen knowledge and technical 

capacity for proactive collaborative 

monitoring of livestock pests and diseases 

Raise awareness and promote research on disease risks for aquaculture 

(estuarine/marine and freshwater). 

Other (not in the SmartAgri Plan) 1. Risk and impacts of frost, hail, strong wind and floods on production, 

supported by improved climate models. 

2. Innovative technological methods for capturing on-farm damages following 

disasters (e.g. satellite, drones). 
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3. Localised high resolution disaster risk mapping (e.g. flood, fire) and profiling, 

and identification of vulnerable sub-catchments and farms. 

4. Better understanding of disaster risk attributable to underlying land use 

change drivers in the landscape. 

 

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

strategic research regarding climate change and agriculture 
 Research needs 

3.1.1 Design and implement a Monitoring 

Programme drawing on existing databases 

and filling key data and analytical needs 

Develop and implement an M&E and documentation model for collaborative 

LandCare (Western Cape) projects in order to capture long-term outcomes, 

impacts and costs and benefits, and the building of climate change resilience, 

which can be replicated to other landscape-level initiatives. 

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 

1. Assess the feasibility of providing 10-to-15-day forecasts that quantify level of 

uncertainty, seasonal outlooks, and medium-term (2-10-year) climate 

outlooks for farming applications necessary for responding to changing 

climate variability, and identify capacity amongst partners to provide these 

services and package them appropriately for farmers. 

2. Improved in situ (i.e. weather stations) and other types of observations 

across the province which would enable both research and ongoing 

monitoring of changes (trends and variability). Improve coverage and 

analysis of mountain and other less accessible areas, and across agricultural 

production regions. 

3. Analysis of extensive (currently inaccessible) archive of climate observations 

held by ARC and private entities, incorporation into longer-term trend 

analysis, and joint research into derived products. 

4. Further development and use of high resolution regional climate models 

(RCMs) which can be used to represent the very local scale effects of 

topography on winds, temperature, and rainfall distributions. 

3.3.1 Promote and incentivise practical, on-

farm, locally relevant research on climate 

change impacts, adaptation and mitigation in 

Capture climate- and sustainability-related project experiences on smallholder 

and new commercial farms as part of a long-term research project within 



8 
 

partnership with smallholder and commercial 

farmers 

WCG:Agriculture, and feed results into decision making and advice within 

CPAC/DPAC and FSD. 

 

3.3.2 Jointly map research gaps against 

current data availability and knowledge, then 

identify new research needs for targeted focus 

and implementation 

Perform a sector-wide integrated information assessment and mapping of 

research gaps and priorities, drawing on commodity-driven gap analyses, and 

identifying areas of common current research and future research needs for 

possible collaboration and greater research efficiency. 

 

3.4.4 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 

Engage with all opportunities to contribute to current DAFF-led discourse and 

development of public-private agricultural extension policy in South Africa that 

will offer increased capacity to integrate climate change understanding and 

responses into extension work.   

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 

Form a task team to assess the most effective way to capture local and 

institutional knowledge relating to historically effective climate responses and 

make this knowledge available to smallholder and new commercial farmers. 

 

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

response implementation for agriculture 
 Research needs 

4.1.2 Develop the scientific and socio-

economic case for more radical 

transformation needed to ensure a long-term 

resilient future for agriculture 

Initiate inclusive, interdisciplinary and systems based research to provide 

evidence to support the Mont Fleur-type process in 4.1.1, and which captures 

pockets of innovations and their impact 

 

 

 


