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Executive summary 
 

{ƻǳǘƘ !ŦǊƛŎŀΩǎ bŀǘƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ ŀƛƳǎ ǘƻ Ŝliminate poverty and reduce inequality. It outlines the 
ambition to address ǘƘŜ ŎƻǳƴǘǊȅΩǎ high unemployment rate, while responding to development needs in a 
sustainable way in the face of challenges such as climate change (NDP, 2012). This ambition requires skilled 
citizens who are able to transform or create ŜŎƻƴƻƳƛŎ ǇǊŀŎǘƛŎŜǎ ǘƘŀǘ ǳǎŜ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊƛŎƘ natural heritage 
sustainablyΦ ¢Ƙǳǎ ΨƎǊŜŜƴ ǎƪƛƭƭǎΩ Ŏŀƴ ōŜ ǘƘƻǳƎƘǘ ƻŦ ŀǎ ǘƘƻǎŜ skills that can help South Africa transition towards a 
green economy άthat results in improved human well-being and social equity, while significantly reducing 
environmental rƛǎƪǎ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ǎŎŀǊŎƛǘƛŜǎέ ό¦b9tΣ нлммύΦ IƻǿŜǾŜǊΣ ǿŜŀƪƴŜǎǎŜǎ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀΩǎ skill 
provisioning system present constraints towards achieving this ambition.  
 
The Green Skills Project aims to strengthen the capacity of the national skills system to better integrate and plan 
for green skills development, with a particular focus on post-school skills development. The project focuses on 
developing methods for analysing green skill needs, and uses case studies in several sectors (e.g. mining and 
chemicals) to assess green skill needs and feed back to relevant stakeholders. This report captures the findings 
of a study that considered the green skill implications for transitioning towards climate-smart agricultural 
practice in the Western Cape, as part of the Green Skills Project. 
 
Agriculture is a cornerstone of the South African economy and is vital for human and social well-being. 
Agricultural production is integrally tied to natural resources and systems, relying heavily on the availability of 
suitable land, soil, water, climatic conditions, and other ecosystem services (pollination, for example). At the 
same time, farming and food processing often pose a threat to biodiversity and ecosystem functions, while 
being threatened by shifting weather patterns and the impacts of climate change. Climate-smart agriculture 
(CSA) is a practice that can be applied at any stage in food production. CSA integrates the three dimensions of 
sustainable development - economic, social and environmental - by jointly addressing food security and climate 
challenges. It is composed of three main pillars: i) sustainably increasing agricultural productivity and incomes; ii) 
adapting and building resilience to climate change; and iii) reducing and/or removing greenhouse gases 
emissions, where possible. 
 
¢ƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΩǎ ǘǊŀƴǎƛǘƛƻƴ ǘƻ /{! ǿƻǳƭŘ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƎǊŜŜƴ ǎƪƛƭƭǎΦ Dreen skills in the 
agricultural sector can assist the sector not only in creating and sustaining livelihood opportunities and building 
resilience to threats such as climate change and water scarcity, but also in making the sector a leading 
competitor in the regional and global market. The study thus used several conceptual frameworks to define 
green skills for climate-smart agriculture as the knowledge and ability to act on opportunities in the agriculture 
sector that: 
ω Reduce energy and water consumption; 
ω Reduce emissions, pollution and waste; 
ω Protect or restore biodiversity and ecosystems; and/or  
ω Enhance climate resilience. 
 
This study started by looking at drivers and trends within the agricultural sector as a whole in the Western Cape, 
and then narrowed its focus to the value chains of three distinct commodities: poultry (broilers and eggs); winter 
grain (barley and wheat); and deciduous fruit (specifically pome fruit/apples and pears). These commodities 
were selected through a comparative review of different commodities in the province, which compared their 
employment potential, economic value, vulnerability to climate change and their social impact. The chosen 
three commodities were selected taking these factors into account, as well as the fact that they represent a 
range of types of farming practices (dryland, irrigated and livestock).  
 



  
 

 

Green Skills for CSA in Agriculture in the Western Cape |  June 2017 Page 4 

 
 

²ƛǘƘƛƴ ŜŀŎƘ ŎƻƳƳƻŘƛǘȅΩǎ ǾŀƭǳŜ ŎƘŀƛƴΣ ǎǘŀƎŜǎ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ǘƘŀǘ ŀǇǇŜŀǊŜŘ ǘƻ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƛƳǇŀŎǘŦǳƭ 
positive change ς ƻǊ ǿƘŀǘ ǘƘŜ DǊŜŜƴ {ƪƛƭƭǎ tǊƻƧŜŎǘ ŎƻƴǎƛŘŜǊǎ ǘƻ ōŜ ΨƘƻǘǎǇƻǘǎΩ ς were identified and explored 
further to help understand the skill implications for people working in occupations in ǘƘŀǘ ΨƘƻǘǎǇƻǘΩΦ Lƴ ǘƘƛǎ ǿŀȅΣ 

the study attempted to identify a 
range of skill implications across 
different farming types and at 
various stages of production.  
 
A review of grey literature on the 
sector as a whole and the 
selected commodities was 
conducted, using resources such 
as value chain reports by the 
Department of Agriculture, 
Forestry and Fisheries (DAFF), 
and commodity group reports. 
This data was complemented by 
interviews with key informants, 
thereby identifying several 
hotspot areas across the three 
commodities, which are indicated 
in the Table 1 further below. Due 
to resource and time constraints, 
site visits and further key 
informant interviews were 

conducted in the case of poultry (but not the other two commodities). These additional research steps in 
the case of poultry elicited more nuanced and richer information.   

The review of trends and drivers within the agricultural sector and within the three specified commodity 
value chains revealed many opportunities for green enterprise development, green specialisms in 
occupations and green skills that could enable the agricultural sector to transition to greener and more 
resilient practices.  
 

Figure 2: Typology ǎƘƻǿƛƴƎ ƎǊŜŜƴ ǎƪƛƭƭǎ ŀƴŘ ƎǊŜŜƴ ƻŎŎǳǇŀǘƛƻƴǎ ΨƴŜǎǘŜŘΩ ǿƛǘƘƛƴ ƎǊŜŜƴ ŜƴǘŜǊǇǊƛǎŜǎ 

Figure 1Υ bŀǊǊƻǿƛƴƎ ǘƘŜ ǎǘǳŘȅΩǎ ŦƻŎǳs from the sector as a 
whole, to a commodity, to a hotspot in the commodity, to the 
green skill needs of people working in the hotspot.   
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The new green enterprise opportunities, specialisms in occupations and skills identified across the different 
value chains have been summarised in the table below.  

 Hotspot areas New green enterprise opportunities, specialisms and skills 

P
o
u
lt
ry

 

Inputs: Alternative and local feed 
production 
Primary production: Training, 
support or extension services for 
rural, small-scale and/or emerging 
producers 
Slaughter: Green and equitable 
development of slaughterhouses 
Across the value chain: Energy 
efficiency and alternative energy 
sources; and opportunities for 
reducing or better managing waste 
and waste water. 

Enterprise opportunities: 

¶ Mobile slaughtering facilities; 

¶ Climate-smart abattoirs;  

¶ Protein feed for livestock from food waste;  

¶ Alternative poultry feeds from indigenous crops.  
Specialisms: 

¶ ΨhǳǘŘƻƻǊΩ ƻǊ ǇŀǎǘǳǊŜ-reared poultry farmers for broilers and/or 
eggs; 

¶ Climate-smart Abattoir Manager 
Skill needs: 

¶ Knowledge of and ability to implement sustainable mixed 
farming methods and land management; 

¶ Ability to design, audit and implement efficient energy, water 
and waste management systems, especially for abattoirs.  

W
in

te
r 

g
ra

in
 

Inputs: Specialist machinery needed 
for conservation agriculture; and the 
development of bio-friendly 
fertilisers and pest management 
practices (i.e. that are not a risk to 
local ecology through run-off).   
Primary production: Training, 
specialist expertise support and 
research needs of conservation 
agriculture 
Sale: Developing new markets, 
products and alternative sources of 
income.  

Enterprise opportunities: 

¶ Local CA machinery manufacture or adjustments, 

¶ Development of new bio-friendly inputs, 

¶ Diversifying income sources, e.g. day care services 
Specialisms: 

¶ Conservation farmers 

¶ Advisory services for new cover crops, new market 
opportunities and new income-generating activities (such as 
processing wheat or barley on-farm) 

Skill needs: 

¶ Knowledge of conservation agriculture principles and 
supporting practices, such as no-till, soil and water 
management, crop rotation, soil cover and cover crops. 

¶ Knowledge and understanding of agro-climatic conditions in 
area ς soil type, climate, topography 

¶ Ability to deliver specialist training services for environmental 
issues associated with land management (incl. associated 
policy and regulations), such as fire, alien invasive plants, 
riparian zone management. 

D
e

c
id

u
o
u
s f

ru
it

 

Inputs: Technologies and tools for 
on-farm water use efficiency;  
Post-harvest: Energy consumption 
along the value chain but especially 
at packhouses and cold storage;  
Waste: Reducing and re-using solid 
waste along the value chain. 

Enterprise opportunities: 

¶ Compost from pomace and on-farm solid waste; 
Specialisms: 

¶ Water pump efficiency engineers and auditors; 

¶ Energy efficiency auditors and energy systems engineers. 
Skill needs: 

¶ Ability to determine, implement and monitor energy 
management and efficiency plans; 

¶ Knowledge of and ability to implement water stewardship 
practices: measuring nutrient levels and sugar content, 
maintaining irrigation systems, knowledge and 
understanding of agro-climatic conditions in area ς soil type, 
climate, topography ς and and suitable cultivars. 
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In addition to the above, across each of these value chains, extension services (i.e. Agriculture Consultants) 
repeatedly emerged as a critical occupation that requires training in CSA and green skills. Extension services 
are a valuable mechanism to bring new research and training on green practices to farmers and farm 
workers.  

Importantly too, the skills and specialism for unlocking resilience and sustainability were found not only at 
the farm level, but spread across agricultural value chains, and in some cases exist in linked sectors ς such 
as water and manufacturing. 

The green enterprise opportunities, specialisms and skills identified in the study represent the demand for 
particular green skills and associated training and support inventions. In order to adequately capture the 
current green skills gap the study also briefly explored the supply of green skills ς i.e. the different training 
opportunities available and the training and career pathways adopted.  

In general, the supply system for climate-smart agricultural practices appears weak, notably with none of 
the agricultural colleges in South Africa offering courses in climate-smart agriculture, despite lecturers 
acknowledging the need. Those practitioners and producers who have adopted alternative greener 
practices are often informally or self-taught. The study showed the value of partnerships in unlocking and 
creating opportunity: whether these are public / private partnerships (i.e. government, commercial 
farmers, and agribusiness), mentor-mentee relationships, or large established farms supporting new micro-
industries and small-holders. 

Green skill training for climate-smart agriculture has potential to stimulate new enterprise growth and 
create employment opportunities while reducing or mitigating negative environmental impacts. This 
potential points to the need for different actors and agencies in the agricultural sector to work together to 
develop a more robust, needs-sensitive skills development system. More detailed and targeted 
recommendations can be found in each commodity chapter and in the concluding chapter. These 
recommendations can be summarised as follows, arranged by the stakeholders to whom they are primarily 
relevant: 

Sector Education and Training Authorities (SETAs) 

SETAs are critical for driving training in a sector. Key to driving green skills in the agricultural sector is the 
Agricultural Sector Education Training Authority (AgriSETA). 

¶ AgriSETA: Communicate the need for CSA training options to training organisations and encourage the 

development of CSA courses focused towards specific commodities.  

¶ FoodBevSETA: Assist in the development of new training courses for climate-smart or sustainable 
abattoir management, and in waste water management for food processors. 

¶ W&R SETA: Help to raise awareness amongst large food retailers of the potential positive social, 
environmental and economic impacts of sourcing from small, local producers. 

¶ EWSETA: Support the development of training programs for water and energy-efficiency auditors and 
support research that helps to better understand options for bio-fuel and energy from waste. 

 
Commodity and sector bodies and associations: 

All commodity and sector bodies and associations (such as the South African Poultry Association and 
GrainSA) representing the interests of member stakeholders in a sector could assist in the dissemination of 
information amongst their members and the development of new training courses on climate-smart 
agricultural practices.  

Western Cape Department of Agriculture (WC DoA)  
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The Western Cape Department of Agriculture (WC DoA) is in a prime position to mobilise other role-players 
and bring different stakeholders together. The WC DoA is also responsible for overseeing the training and 
supply of extension services through Elsenburg College. The WC DoA is well-placed to advocate for the 
integration of CSA into agricultural college curriculum, and strengthen extension services. The WC DoA is 
also best placed to work with development agencies, such as Casidra, to explore the feasibility of new 
employment and enterprise opportunities associated with each commodity in this study (e.g. the feasibility 
of mobile slaughtering services). 

Department of Higher Education and Training (DHET)  

The Department of Higher Education and Training (DHET) oversees universities and other post-secondary 
vocational education and training in South Africa, and maintains the Organising Framework for Occupations 
(OFO) to facilitate skills development planning. However, this study raised concerns over the efficacy of the OFO 
as a tool for green skills development planning, as the OFO often oversimplifies occupations or does not include 
green specialisms in occupations. It is recommended that the OFO is reviewed as a skill-planning tool, or 
substantial changes are made to update specialisms to include green specialisms in occupations. For example, 
the study identified the following green specialisms are currently not included in the OFO: Outdoor or pasture-
reared poultry farmers, Climate-smart Abattoir Manager, Conservation farmers, Energy efficiency auditors and 
Energy systems engineers. 
 
Future researchers: 

The skill implications of a transition towards a green economy is a new knowledge field around which a 
community of interested researchers is developing. This study identified several new questions and areas for 
future research which may be pursued by post-graduate students and researchers in agricultural colleges and 
university departments.  
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ELRC Environmental Learning Research Centre 
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GDP Gross Domestic Product  

GESF Green Economy Strategy Framework  

GHG Greenhouse Gases  

GM Genetically Modified  

GMOs Genetically Modified Organisms  

GrainSA Grain South Africa 

HE Higher Education 

HET Higher Education and Training 

HR Human Resources  

IPCC Intergovernmental Panel on Climate Change 

ISL Industry Statutory Levy  

KZN KwaZulu-Natal 

MAFISA Micro Agricultural Finance Institutions of South Africa  

N2O Nitrous Oxide  

NAMC National Agricultural Marketing Council 

NCCP National Climate Change Response Policy  

NFPM National Fresh Produce Markets  

NQF National Qualifications Framework 

NSDS National Skills Development Strategy  

OFO Organising Framework for Occupations 
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QLFS Quarterly Labour Force Survey 

REAL Research in Education and Labour 

SAB South African Breweries  

SAPA South African Poultry Association  

SAPPO South African Pork Producers Organisation 

SETA Sector Education and Training Authority 

SmartAgri Smart Agriculture 

{aa9Ωǎ Small Medium Micro Enterprise 

SPCA Society For The Prevention Of Cruelty To Animals  

SSP Sector Skills Plan 

TVET Technical and Vocational Education and Training  

UK United Kingdom 

UNEP United Nations Environment Program 

USA United State of America 

W&R SETA Wholesale and Retail Sector Education and Training Authority  

WC DoA Western Cape Department of Agriculture 

WSPs Workplace Skills Plans 

WWF World Wide Fund for Nature 
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1. Introduction 
1.1 Skills for Climate-Smart Agriculture  
 

The South African agricultural sector exemplifies that ΨǿŜ ƭƛǾŜ ƛƴ ŀƴ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘΣ ŀƴŘ ƛƴǘŜǊŘŜǇŜƴŘŜƴǘΣ 

ǿƻǊƭŘΩ ό²²CΣ нлмпύΦ !ƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ƛƴǘŜƎǊŀƭƭȅ ǘƛŜŘ ǘƻ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǎȅǎǘŜƳǎΣ ǊŜƭȅƛƴƎ 

heavily on the availability of suitable land and healthy soil, water, climatic conditions, and other ecosystem 

services (pollination, for example). At the same time, farming often poses a threat to biodiversity and 

ecosystem functions, for example, through encroachment of farmland into sensitive ecosystems, 

cultivation of monoculture at the expense of biodiversity, and pesticide runoff. Agricultural production is 

also threatened by shifting weather patterns and the impacts of climate change. At different points along 

the value chain the production, transport and storage of agricultural commodities requires energy and 

other costly inputs, vulnerable to market fluctuations. The sector is fundamental to social wellbeing at 

different scales because of its role in livelihood/ job creation, as well as to national and local food security 

(the stability, quality, availability, accessibility and utilisation of food). Additionally, agriculture is a 

ŎƻǊƴŜǊǎǘƻƴŜ ƻŦ ǘƘŜ {ƻǳǘƘ !ŦǊƛŎŀƴ ŜŎƻƴƻƳȅΣ ǘƘǊƻǳƎƘ ƴŀǘƛƻƴŀƭ ŀƴŘ ŜȄǇƻǊǘ ƳŀǊƪŜǘǎΦ Lƴ ǘƘƛǎ ǎŜƴǎŜ ΨώŦϐƻƻŘΣ 

water, energy ς and the biodiversity and ecosystems upon which they depend ς are closely intertwined, 

ŀƴŘ ŦǳƴŘŀƳŜƴǘŀƭ ŦƻǊ ƘǳƳŀƴ ŜȄƛǎǘŜƴŎŜΩ ό²²CΣ нлмпύΦ  

 

New agricultural approaches and practices are emerging that will allow stakeholders in the sector to take 

advantage of opportunities arising from this complexity, to manage the significant risks posed by 

environmental and climate change, and to support sustainable, green development. An approach used to 

conceptualise this study is Climate-Smart Agriculture (CSA), which considers transformation of the sector 

across the whole agricultural value chain, incorporating farm-level approaches such as Conservation 

Agriculture. CSA integrates the three dimensions of sustainable development - economic, social and 

environmental - by jointly addressing food security and climate challenges. It is composed of three main 

pillars: i) sustainably increasing agricultural productivity and incomes; ii) adapting and building resilience to 

climate change; and iii) reducing and/or removing greenhouse gases emissions, where possible.  

 

Shifting the South African agricultural sector towards a climate-smart approach requires a labour force 

equipped with the skills to enable this transition. This report demonstrates that particular skills are required to 

respond to the environmental and related socio-economic challenges faced by the agricultural sector. Yet what 

exactly these skills are is not well understood. New green specialisms will also need to be identified within the 

ǎŜŎǘƻǊ ǘƻ ŎŀǇŀŎƛǘŀǘŜ ŜƳŜǊƎƛƴƎ ŀǊŜŀǎ ƻŦ ǿƻǊƪΣ ǎǳŎƘ ŀǎ ΨƻǳǘŘƻƻǊΩ ǇƻǳƭǘǊȅ and egg production. Importantly, the 

skills for unlocking resilience and sustainability are not only at the farm level, but are spread across 

agricultural value chains, and in some cases exist in linked sectors ς such as water and manufacturing.  
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Box 1: Important terms  

What is the Organising Framework of Occupations (OFO)? 

The OFO is a coded occupational classification system. It is the Department of Higher Education and 
¢ǊŀƛƴƛƴƎΩǎ (DHET) key tool for identifying, reporting and monitoring skills demand and supply in the South 
African labour market. 

The OFO identifies similarities in jobs in terms of tasks and skills, and categorises similar jobs into 
occupations. The OFO was established to add value to skill development planning and implementation by 
creating a common language and a hierarchical categorisation system. One purpose of this study is to make 
recommendations for how the OFO should be amended to include green skills specific to the agriculture 
sector, to better integrate green skills and plan for green economic development. 
 
What is a green job, specialism or occupation? 
 
A green job could refer to an opportunity created through a new green enterprise/opportunity (for 
example, non-specialist positions created through the construction of a wind farm or organic farm), or a 
position with specialist green skills required within a new or existing enterprise.   
 
The OFO identifies similarities in jobs in terms of tasks and skills, and categorises similar jobs into 
occupations. A job can therefore be quite specific, whereas an occupation is a family of similar jobs. In this 
study, we are identifying jobs that have specialist green skills requirements, with a view to either adding to 
the list of existing jobs and specialisms listed under occupations within the OFO, or refining the descriptions 
to include green skills.  

What is a green skill?  

Skills in this context are the abilities or competencies required within particular jobs or occupations. While 
the term skill can very narrowly refer only to a technical ability to do something, here the use of the term 
ΨskillΩ usually implies something broader ς a combination of attitudes, values, knowledge and abilities. These 
skills are referred to in relation to particular occupations, as defined in {ƻǳǘƘ !ŦǊƛŎŀΩǎ Organising Framework 
of Occupations (OFO). In this study, green skills address opportunities to:  

¶ Reduce energy and water consumption; 

¶ Reduce emissions, pollution and waste; 

¶ Protect or restore biodiversity and ecosystems; and  

¶ Enhance climate resilience. 
This definition of green skills incorporates and is aligned with the pillars of conservation agriculture and 
climate-smart agriculture, but is broad enough to apply across sectors. The study attempts to differentiate 
between low, intermediate and high skills, in alignment with definitions used by DHET (Reddy et al, 2016). 

What is an agricultural value chain? 

A value chain includes the whole range of goods and services necessary for an agricultural product to move 
from the farm to the final consumer, including the inputs required (for example, fuel for transporting goods 
to market). The value chain concept is used to describe the actors connected along different points in a 
complex chain that produces, processes and delivers goods to consumers through a sequence of activities 
(Herr and Muzira, 2009).  
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1.2 Purpose of the Study 
 
This study forms part of the national Green Skills Project - a partnership between Rhodes University 
9ƴǾƛǊƻƴƳŜƴǘŀƭ [ŜŀǊƴƛƴƎ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ ό9[w/ύΣ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ŀǇŜ ¢ƻǿƴΩǎ African Climate and 
Development Initiative (ACDI), the University of Witwatersrand Centre for Researching Education and Labour 
(REAL), and others. The Green Skills Project aims to strengthen the capacity of the national skills system to better 
integrate and plan for green skills development, with a particular focus on post-school skills development. The 
project includes a focus on developing methods for analysing green skills, and uses case studies in several 
sectors (e.g. mining and chemicals) to assess green skills and feed information back into the relevant Sector 
Education and Training Authority (SETA). 
 
This study investigates the demand for and supply of green skills needed among farmers, farm workers, 
extension workers, food processers, researchers and lecturers and others along three commodity value chains. 
The study has identified the broadest range of skills possible within its scope, to inform national skills planning as 
well as other provincial or sectoral plans and policies, such as the Western Cape Agriculture Sector Climate 
Change Framework and Implementation plan (SmartAgri plan, 2016).  
 
The study was guided by the following overarching research questions: Where is the biggest potential for 
greening in the value chain of a particular agricultural commodity, and what are the necessary skills for 
unlocking this potential?  
 
The objectives of the study on green skills for CSA are as follows:  

1. To identify the demand for green skills in the agricultural sector in the Western Cape: This was 
achieved through a review of the opportunities for green jobs and skills across the value chains of three 
agricultural commodities. Identifying the demand for green jobs and skills allows for recommendations 
to be made to the Western Cape Department of Agriculture (WC DoA) and the Agricultural Sector 
Education and Training Authority (AgriSETA) on the areas in agriculture where there are major 
opportunities for greening, linked to the skills needed in these areas.  

2. To support capacity development for green skills in the agricultural sector at a SETA level:  This was 
achieved by conducting a gap analysis of the skills, jobs, specialisms and occupations required to 
transition to greener practice that are not currently identified in the OFO. By identifying these gaps, the 
OFO can be strengthened by adding to the list of existing occupations, or refining the descriptions to 
include green skills. 

3. To develop and test green skills methodology: The desktop review undertaken under objective 2 was 
complimented by targeted site visits and interviews to test the desktop findings, and pilot methodology 
that could be used in future studies.   

4. To extrapolate lessons related to the skills supply system:  Interviews under objective 3 included 
career and training pathways questions which provide some indication of the extent of formal and 
informal skills supply in relation to the green skills identified under objective 1.  

1.3 Relevance for the Western Cape Agricultural Sector Climate 
Change Framework and Implementation Plan  
 
This study is intended to contribute to a deeper understanding of green skills potential and needs within poultry, 
winter grains and pome fruit value chains. In order to have the largest impact possible this study was framed in 
consideration of the recently established Western Cape Agriculture Sector Climate Change Framework and 
Implementation Plan (widely known as the SmartAgri Plan). The SmartAgri Plan presents the άǊƻŀŘ ƳŀǇέ for the 
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agricultural sector of the Western Cape to travel towards a more productive and sustainable future, despite the 
uncertainties around specific climate projections. By exploring commodities that reflect different types of 
farming, and tracking the full value chain including inputs and processing, this study on green skills for CSA was 
designed to provide insights for potential skills barriers and opportunities for achiŜǾƛƴƎ ǘƘŜ {ƳŀǊǘ!ƎǊƛ tƭŀƴΩǎ 
ambition.  
 
The SmartAgri project was initiated when the Western Cape Department of Agriculture (DoA) and the 
Department of Environmental Affairs and Development Planning (WC DEA&DP) recognised that an inclusive 
approach was needed to develop strategic and long-term resilience to climate change for the agricultural 
sector. The Western Cape Agriculture Sector Climate Change Framework and Implementation Plan (SmartAgri 
Plan) evolved out of a thorough status quo review and an intensive stakeholder engagement across all 
commodities, farming systems, and agro-climatic zones of the region, followed by the collaborative 
development ƻŦ ǘƘŜ tƭŀƴΩǎ {ǘǊŀǘŜƎƛŎ CƻŎǳǎ !ǊŜŀǎΦ This is the first provincial climate change response 
strategy for agriculture in South Africa. The project specifically focuses on food security and promotes 
climate-smart agriculture.  
 
The SmartAgri Plan proposes a focus on four Strategic Focus Areas with the aim to: 
1. Promote a climate-resilient, low-carbon production system that is productive, competitive, equitable 

and ecologically sustainable; 
2. Strengthen effective climate disaster risk-reduction and management for agriculture; 
3. Strengthen monitoring, data and knowledge management and sharing, and lead strategic research for 

climate change and agriculture; and 
4. Ensure good, co-operative governance and joint planning for effective climate change response 

implementation for agriculture. 
 
A critical prerequisite for the successful implementation of the SmartAgri plan will be the availability of 
particular skills that can assist in the roll-out and uptake of these and similar climate-smart agricultural 
initiatives. Quite a number of these skills can be categorized as green skills for climate-smart agriculture. 
The agriculture green skills study will therefore inform the skill needs of the SmartAgri plan. While the 
agriculture skills case study is limited to the Western Cape, the skills across value chains of the selected 
commodity value chains are applicable to other regions (and often to other crops) across South Africa.  

The study takes the above concepts into account when defining what is meant by green skills for climate-smart 
agriculture. The research has identified the specialisms and related skills needŜŘ ǘƻ ΨƎǊŜŜƴΩ the winter grain, 
pome fruit and poultry sub-sectors in agriculture, i.e. to improve ecological sustainability, protect biodiversity, 
and adopt the principles of climate-smart agriculture.  
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2. Methodology 
2.1 Conceptual Frameworks 
 
The study draws its approach from several related concepts to inform the methods adopted and the analysis of 
findings.   
 

Green economy 
 
The concept of a green economy has been gaining traction over the past twenty years, emerging as a central 
theme in the 2012 United Nations Conference on Sustainable Development. Though generally understood to be 
a transformed economy that promotes a transition towards more sustainable development practices, different 
sectors and international agencies have interpreted the term with different emphases. For example, a narrow 
interpretation of the green economy has been that of low-carbon or low emissions, essentially, a green (i.e. 
renewable) energy economy. The United Nations Environment Programme (UNEP, 2011) defines a green 
economy more broadly ŀǎ άŀƴ ŜŎƻƴƻƳȅ ǘƘŀǘ ǊŜǎǳƭǘǎ ƛƴ ƛƳǇǊƻǾŜŘ ƘǳƳŀƴ ǿŜƭƭ-being and social equity, while 
ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪǎ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ǎŎŀǊŎƛǘƛŜǎέΦ DƛǾŜƴ ǘƘŜ ƛƳǇŜǊŀǘƛǾŜ ŦƻǊ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ 
in the South African context to redress injustices of the past, improve standards of living and level social 
ƛƴŜǉǳŀƭƛǘƛŜǎ ǿƘƛƭŜ ǇǊƻǘŜŎǘƛƴƎ ŀƴŘ ǇǊƻƳƻǘƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊƛŎƘ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ƘŜǊƛǘŀƎŜΣ ¦b9tΩǎ 
broader conceptualization of the green economy has been employed in this study.  
 

Value chain analysis 
 
The central approach to identifying areas of opportunity for greening in the agricultural sector is a value chain 
approach (Herr and Muzira, 2009). Food value chains are perceived as a relatively new model of organization 
within the agricultural business sector (Diamond et al. 2014). The development of food value chains is influenced 
by the increasing demand for additional processed, possibly specialized, and differentiated food products, and 
include packaging, distribution, and retail channels through supermarket chains and fast food outlets, resulting 
in heterogeneous commodity goods (Diamond et al. 2014). Economies at scale in processing, differentiation, and 
vertical integration1 suggest relative concentration at various stageǎ ƻŦ ŜŀŎƘ ǇǊƻŘǳŎǘ ƳŀǊƪŜǘΩǎ ǾŀƭǳŜ ŎƘŀƛƴΦ Lƴ 
order to allow for retailers to standardize quality and reap scale economies, producers of high-value agricultural 
products are pushed towards vertical integration (Hellin and Erenstein 2009). 
 

Circular economies 
 
Linked to value chains, circular economy thinking is a conceptual framework to help identify opportunities for 
reducing waste, creating additional value and/or developing systems of value creation. Circular economies are 
regenerative and restorative economies that are underpinned on principles that ǿŀǎǘŜ ƛǎ ΨŘŜǎƛƎƴŜŘ ƻǳǘΩΣ 
diversity is seen as a driver of versatility and resilience, energy is renewable, and prices reflect the full cost of 
externalities (Ellen MacArthur Foundation, 2015). The figure below illustrates these principles - a product, once 
ǳǎŜŘΣ ƛǎ ΨŎƛǊŎƭŜŘΩ ōŀŎƪ ǘƻ ŀ Ǉƻƛƴǘ ƛƴ ǘƘŜ ǾŀƭǳŜ ŎƘŀƛƴ ǘƻ ōŜ ǊŜ-used, re-furbished, or recycled, or the biological 
components extracted and processed. 

                                                           
1 Vertical integration refers to when a company incorporates and combines two or more stages of production, which are normally 
operated by separate companies. 
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Figure 3: Circular economy   
 
A life cycle analysis of a product or a commodity is a related methodological approach linking value chains and 
circular economies (e.g. Mulvaney, 2014). Various opportunities for linking value chains to improve 
environmental efficiencies are identified in this study, and the associated skills and enterprise opportunities 
outlined.  
 

Transformation 
 
This study attempts to go further than superficial attempts at greening. The spectrum of approaches towards 
ΨƎǊŜŜƴƛƴƎΩ Ƙŀs been outlined as four different kinds of responses: denial (it's a hype that will go away), bolt on 
όŀŘŘ ŀ ΨƎǊŜŜƴ ŀǎǇŜŎǘΩ ǘƻ ŀ ŎǳǊǊƛŎǳƭǳƳ ƻǊ ǇǊƻƎǊŀƳƳŜύΣ ōǳƛƭǘ-in (important enough to integrate in all we do) and 
whole system re-design (we need to re-think the very foundations of what we currently do). άIt is the last 
response that suggests a paradigm shift and a transition towards doing better things differently (transformation) 
rather than doing what we do better (optimization)έ (Lotz-Sisitka et al, 2015). It is the latter approach, of doing 
things differently, that this study most prioritises.  
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The importance of transformation in the agricultural sector ς and the need to do things differently ς is 
underscored by the growing pressure on agriculture to be more productive to alleviate the food security needs 
of a growing population, both within the confines of resource degradation and the impacts of climate change. 
 
Transformation in the agricultural sector is also an issue of righting historic injustices and laying the foundation 
for a more equitable future, and thus it incorporates issues of social justice. As such the study attempts to look 
at the specific needs of emerging farmers, of land reform programs, of farm workers and of youth. An omission 
in these categories is that of women, who are underrepresented in South AfǊƛŎŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΦ 
 
Green skills are critical for the successful adaptation of the principles of climate-smart agriculture and the 

transformation to a circular green economy.  While green skills in the agricultural sector refer to a diversity of 

knowledges, technologies and capacities, the overarching intention of this study is to identify emerging green 

enterprises (demand for green products, services, practices, types of farms), specialisms (demand for people to 

work in green enterprises and for people who can identify, advise, support, research, create) and skills (demand 

for ability to work in new enterprises and new occupations, and for ability to change current practice related to 

emerging occupations).  

2.2 Methods 
 
This study adopted a phased mixed methods approach, at the core of which was the application of a value chain 
analysis for distinct agricultural commodities to identify opportunities for greening, and job creation or skill 
training.  
 
This study focused on specific commodity value chains ς from inputs through to consumption and waste ς and 
identified key drivers; priority areas ƻǊ ΨƘƻǘsǇƻǘǎΩ ƛƴ ǘƘŜ ǾŀƭǳŜ ŎƘŀƛƴ όǇƻƛƴǘǎ ǘƘŀǘ ŀŎǘŜŘ ŀǎ ƭŜǾŜǊŀƎŜ Ǉƻƛƴǘǎ ƻǊ ǘƘŀǘ 
had the greatest impact); and the roles, activities and associated skill needs of those working in ǘƘŜ ΨƘƻǘǎǇƻǘΩ 
areas within the value chain. Each specific step in the study is outlined below: 
 
Desktop review of green skills in agriculture:  This phase included a desktop review of available green 
economy and green skills literature, in order to clarify the conceptual frameworks underpinning this study. 
Additionally, the climate-smart agriculture literature was reviewed in order to understand how this study could 
build on the outputs of the SmartAgri study.  
 
Selection of agricultural commodities: An analysis was conducted of the primary agricultural commodities 
produced in the Western Cape to select three value chains for more focused study.  A desktop review of multiple 
commodities in the Western Cape was undertaken, comparing the economic contribution, growth and 
employment potential, environmental impact, social impact, risk profile, mitigation and adaptation 
considerations. Information for these categories was drawn from commodity association and government 
commodity reports. The following commodities were compared: citrus; deciduous fruit; livestock; poultry; grain; 
micro-industries of cut flowers, honeybush, rooibos, and olives; and vegetables (specifically potatoes and onions 
to narrow the focus). This part of the methodology and the results of the analysis are described in Chapter 3 of 
this report. 
 
PESTLE analysis along value chain of three chosen commodities:  A desktop review was conducted of the 
political, economic, social, technological, environmental, and legal drivers affecting the demand for green skills in 
the value chains of poultry (broilers and eggs); winter grain (barley and wheat); and deciduous fruit (pome 
fruit/apples and pears). This information was drawn mainly from grey literature from industry or commodity 
associations and government reports, and to a lesser extent from academic literature. For example, the 
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Department of Agriculture, Forestry and Fisheries (DAFF) has produced value chain reports for a number of 
agricultural commodities. Such documents and reports were used to map out the chosen commodity value 
chains, and to start capturing the activities at each point along this chain, and the skills needed to undertake 
these activities. The value chain should be extensive to include inputs such as consultancies and technological 
innovations, and agri-processing, through to consumption. 

 
Interviews with commodity association representatives: Key informant interviews were held to deepen the 
PESTLE analysis and help to identify ǘƘŜ ΨƘƻǘǎǇƻǘǎΩ ƛƴ ǘƘŜ ǾŀƭǳŜ ŎƘŀƛƴǎ (i.e. opportunities or leverage points for 
greatest impact in value chain). These include interviews with two experts for winter grains; one expert for 
pome fruit; and two (at the same time) for poultry. Interviews were structured to ask specifically about greening 
opportunities down the value chain. Information generated from the interviews was captured through detailed 
summary notes. 
 
OFO mapping: The OFO database was searched, drawing out the relevant occupations along the commodity 
value chains with careful attention to the hotspot areas. Key occupations in the hotspots were assessed in more 
detail with suggestions given for how the occupational description or associated occupational tasks could be 
adjusted to reflect greener practice. 
 
Site visits and interviews at hotspots: Different degrees of further analysis were pursued to help to understand 
constraints and opportunities at the hotspot.   

¶ For pome fruit, a further interview with a professional working in a hotspot was conducted. 

¶ For poultry, interviews were conducted with representatives and researchers (i.e. the supply side), and site 
visits and interviews were conducted at two linked hotspots sites. The site visits covered interviews with 
managers on their daily tasks and training, and those of all other employees on the site. 

 
This range of approaches was adopted to allow for reflection on the efficacy of the methods, in terms of 
generating sufficiently detailed information about different occupations and skill needs. 
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3. Analysis of Contextual Drivers of Green 
Skills for Climate-Smart Agriculture and 
Commodity Selection 
 

3.1 The South African Agricultural Sector in the Green Economy 
 

¢ƘŜ ǊƻƭŜ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜ ƛƴ ǘƘŜ {ƻǳǘƘ !ŦǊƛŎŀƴ ΨƎǊŜŜƴ ŜŎƻƴƻƳȅΩ  
 
Globally, developing countries are facing economic, social and environmental challenges to achieving 
sustainable development, including crises related to food, water and energy security (UN, 2013). South Africa is 
characterized by high unemployment rates, and related issues of social justice, and poverty. At the same time, 
pressures on various economic sectors are intensifying in relation to environmental degradation, as well as the 
effects of current and future climate change. These challenges and pressures can also be seen as presenting 
opportunities for ŎƘŀƴƎŜΦ ¢ƘŜ ƛŘŜŀ ƻŦ ŀ ΨƎǊŜŜƴ ŜŎƻƴƻƳȅΩ Ƙŀǎ ŜƳŜǊƎŜŘ ŀǎ ŀ ƳŜŀƴǎ ƻŦ ŎƻƴŎŜǇǘǳŀƭƛȊƛƴƎ ǘƘŜ ǇƻǎǎƛōƭŜ 
opportunities that arise from social and environmental challenges (Musvoto et. al, 2014).   
 
While multiple definitions for the term green economy exist, broadly speaking it refers to an economy that 
results in Ψimproved human well-being and social equity, while significantly reducing environmental risks and 
ŜŎƻƭƻƎƛŎŀƭ ǎŎŀǊŎƛǘƛŜǎΩ (UNEP 2010). Agriculture in developing countries is seen as a fundamental sector in 
contributing towards the green economy (FAO, 2012). It has also been identified as one of the crucial sectors 
that will contribute towards a South African green economy (Musvoto et. al, 2014).    
 
While agriculture presents opportunities for supporting green economic growth, there are a variety of 
challenges that must be acknowledged. These include: i) the limited availability of resources (arable land and 
quality water) that support agricultural production, particularly for poorer farmers; ii) the relatively low market 
values of agricultural commodities, and consequently the limited potential for low levels of agricultural 
production to impact on local economies; iii) the negative effects of agriculture on the natural environment; and 
iv) current and projected changes in climatic conditions (Musvoto et al, 2014). Attempts to increase the 
contribution of this sector to the economy ς including the development of green skills ς should take these 
challenges into account.  
 
Agriculture is a diverse sector and is spread across: i) large-scale commercial agricultural enterprises; ii) emerging 
commercial farming; and iii) small-ǎŎŀƭŜ ŀƴŘ ǎǳōǎƛǎǘŜƴŎŜ ŦŀǊƳƛƴƎΦ ¢ƘŜ ǎŜŎǘƻǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 
Gross Domestic Product (GDP) has decreased significantly from 23% in 1920 to 3.1% in 2003 (SSA, 2005), 
declining further in 2009 to 2% (ERD, 2010). However, agriculture has strong linkages to the manufacturing 
sector, which makes a greater contribution to the economy. The agro-industrial sector comprises about 12% of 
GDP, and 20% of manufacturing employment (Baleta and Pegram, 2014).  
 
Agricultural productivity is reliant on various critical inputs (indicated in bold). Approximately 13% of South 
Africa has arable soil, with only 3% considered to be high-potential agricultural land (WWF 2015:10). A large 

ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ land surface has been degraded by overexploitation and improper and 
unsustainable farming methods (UNEP, 2013). The number of farms along with the land area being used for crop 
production in South Africa has declined considerably since the 1990s (WWF-SA, n.d.). However, the decline on 
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land area used had little effect on overall production. The World Wide Fund for Nature (WWF) asserts that this 
inconsistency points to an increase of production entailing increased water use for irrigation, increases in the 
use of fuel, agrochemicals, fertilisers and mechanisation, as well as a growing dependence on genetically 
modified seed. This intensification, particularly where it is not managed in a proper manner, results in 
cumulative damage to soil fertility, erosion, polluting water sources, producing toxic effects on biota and farm 
workers, weakening the resilience of ecosystems and contributing to the impacts of climate change (Musvoto et 
al, 2014).  
 
Important inputs into the agricultural value chain are the skills required to undertake the work within and across 
different agricultural value chains. The Sector Education and Training Authority for the agricultural sector, or 
AgriSETA, notes that an expanded focǳǎ ƻƴ ǎǳǎǘŀƛƴŀōƭŜ ŦŀǊƳƛƴƎ ǇǊŀŎǘƛŎŜǎ άƴŜŎŜǎǎƛǘŀǘŜǎ ŀ ƎǊƻǿǘƘ ƛƴ ƘƛƎƘŜǊ ƭŜǾŜƭ 
knowledge (through research) and skills linked to developing and implementing green technologies that improve 
energy efficiency, reduce carbon emissions and advance resource sustainŀōƛƭƛǘȅέ ό!ƎǊƛ{9¢!Σ нлмпύΦ ¢ƻ ǘǊŀƴǎƛǘƛƻƴ 
the agricultural sector away from damaging practices requires identifying and developing the skills necessary for 
enabling greener agricultural practices within the spectrum existing jobs in the sector. New green jobs and 
opportunities also need to be identified where there are gaps.  This process will help to unlock the potential for 
job creation and green economic growth that is latent in the agricultural sector, contributing to the green 
economy.  
 

Key drivers of change in the South African agricultural sector  

Political, legal and regulatory drivers: 

Broadly, the sector is governed by a set of policies and strategies, including:  

¶ National Development Plan (NDP) 

¶ National Environmental Management Act (NEMA) 

¶ New Growth Plan 

¶ Agricultural Broad-Based Black Economic Empowerment (AgriBEE) 

¶ Strategic Plan for DAFF 

¶ Animal Improvement Policy 

¶ Environmental Implementation Report 

¶ Experiential Training and Internship Policy 

¶ Integrated Growth Development Plan 

¶ Land Redistribution 

¶ Micro Agricultural Finance Institutions of South Africa (MAFISA) Credit policy 

¶ Agricultural research and Development Strategy 

¶ Pesticide Management Policy 

¶ Integrated Food Security Strategy 

¶ Trade Policy 
 
The agricultural sector is governed by several acts, covering facets of production such as animal 
improvement; animal protection; fencing; fertilisers; genetically modified organisms (GMOs); marketing; 
agricultural pests; animal diseases and fire.  
 
Two key themes within this policy environment that are particularly relevant to green skills:  
1. Regulating product ethics and safety: Consumer demands for safe products produced with socially 

acceptable, environmentally friendly methods are on the rise, internationally and nationally ς with 
implications for labelling and product traceability. (DAFF; 2014a). Producers are confronted with many 
regulations to control production from farm to fork. These include regulating the use and quality of 
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water, soil, air, and chemicals to manage product ethics and safety. It is important to consider what 
skills are required to implement these regulations at different stages of the value chain.  

2. Land redistribution: A significant portion of public financial resources has been allocated to land reform and 
agricultural support programmes for disadvantaged farming communities. New programmes were 
introduced in 2005 with the objective of supporting the development of market-oriented family farms 
emerging from the land reform process, primarily through investment grants and provision of microcredit 
and retail financial services in rural regions. The Land Reform Programme has reduced social tensions in 
certain areas and has redressed previous injustices ς however, progress has been slow and projects have 
shown a 90% failure rate, decreasing overall agricultural output in certain regions (WWF-SA, 2014). An 
emerging issue relating to land tenures is that investors are hesitant to invest in and expand agriculture on 
land that does not belong to them, as mentioned in the NDP (Musvoto et al, 2014). It is important to 
consider green skills in training programmes for beneficiaries of agricultural land reform processes, to 
support productivity and help farmers to access niche international markets with ethical/green products.  

 
Economic drivers:  

1. Cost of farm inputs: The most expensive farm inputs are animal feed, fuel and fertilisers. Retail prices of 
these commodities are linked primarily to the oil price and the rand/dollar exchange rate, both of 
ǿƘƛŎƘ ŀǊŜ ƻǳǘ ƻŦ ǘƘŜ ŦŀǊƳŜǊΩǎ ŎƻƴǘǊƻƭΦ This can lead to unanticipated price hikes in farm inputs. For 
example, in 2008 the global demand for fertiliser surpassed supply. This, combined with the escalating 
price of raw materials used in fertiliser production, the rising oil price, and increased shipping costs 
resulted in unprecedented international prices for fertilisers. A weakened rand against the US dollar 
further increased the prices of imported fertilisers such as nitrogen and potassium. Local fertiliser 
production is also influenced by international fluctuations and is under the control of a few large 
corporate companies (WWF-SA, n.d.). Farm-produced organic fertilisers and efforts to improve soil 
fertility have the potential to reduce input costs and the susceptibility of farmers to international price 
fluctuations (WWF-SA, n.d.). This economic opportunity to reduce an expensive input could be enabled 
by the development of green skills for the decentralised production of some of these inputs, where this 
is viable.  

2. Changing retail environment: Supermarkets are a key driver of changing global dynamics in agro-food trade, 
production and employment. Supermarkets synchronize value chains that link production, processing, retail 
and consumers, leading to a decline in traditional wholesale and wet markets2 in a number of countries. 
They are focused on consumers, and on low cost and consistency, governing their suppliers through 
application of strict standards (Coe et al, нллфύΦ ¢Ƙƛǎ ǳǎǳŀƭƭȅ ƭƻǿŜǊǎ ǘƘŜ ŀƳƻǳƴǘ ǘƘŀǘ ŦŀǊƳŜǊǎΩ Ŏŀƴ ŎƘŀǊƎŜ ŦƻǊ 
their products. Green skills are required in this part of the supply chain, especially in relation to 
procurement.   

3. Energy use and carbon taxation: According to the South Africa Carbon Tax Policy (2013) the agriculture, 
forestry and land-use, and waste sectors will be excluded from the first five-year period of taxation. This is 
due to the administrative difficulties in measuring and verifying emissions. However, the intention is to 
include these sectors thereafter. In the interim, the agriculture sector continues to be vulnerable to hikes in 
the cost of electricity, putting particular pressure on crops that require a Ψcold chainΩ όǊŜŦǊƛƎŜǊŀǘƛƻƴΣ ŦƻǊ 
example in storage, processing or transport). Energy efficiency is a cost reduction and risk management 
issue which can be supported by the development of green skills at various points along the value chain, 
including on-farm, cold transportation, storage, and retail.  

 
Social drivers:  
 

                                                           
2 A wet market is a market selling fresh meat and produce, distinguished from dry markets, which sell durable goods such as cloth and 
electronics. 



  
 

 

Green Skills for CSA in Agriculture in the Western Cape |  June 2017 Page 23 

 
 

A fundamental principle of nearly all government policy in South Africa is to address the past injustices of 
discriminatory policies and practices under Apartheid. This is reinforced by bringing the formerly excluded black 
majority into the mainstream economy by means of job creation and entrepreneurship. This has also been the 
case in the agricultural sector, a labour-intensive industry, in which policy reforms relate to a minimum wage for 
farm workers, agricultural support for disadvantaged farming communities, land reform, and a broad based 
programme of economic empowerment for the black population (De Villiers et al., 2009).  
 
In practice, unskilled agricultural jobs can be problematic. The demand for agricultural labour varies seasonally, 
and this is reflected in the nature of the workforce. Hours of work tend to be extremely long during the planting 
and harvesting of seed and crop, and tend to be shorter at off-peak times. During rush periods field work can 
take place from dawn to dusk. The intensity of the work offers little chance for rest breaks, and the length of the 
working day offers very little time for recuperation. Payment systems can also encourage intensified working 
hours. As minimum wages for agricultural workers are low - and many casual, temporary or seasonal workers 
are paid based on daily performance (i.e. per kilo of crop harvested, row weeded, or hectare sprayed)  - there is 
a strong financial incentive for them to prolong their working hours to the maximum so as to enhance their 
earnings (FAO, 2007).  
 
Other social challenges related to the agricultural sector include drug and alcohol abuse, and social unrest within 
the labour force. This could be the driver of mechanisation in some value chains as farmers and business owners 
try to lessen the impact of labour instability on their operations. Some farm workers live in remote areas and do 
not have regular access to life skills training, or addiction support, further intensifying the vulnerability of 
farming communities.  
 
To create resilience within the agricultural sector ς as well as to contribute to local job and food security ς it is 
critical that new and existing jobs take sustainable farming and climate change adaptation skills and practices 
into account.  
 
Technological drivers:   
 
There is a tension within the agriculture sector between mechanization and improved efficiencies on the one 
hand and labour shedding on the other. As described above, social instability can also speed up the need for 
mechanisation in some agricultural value chains. In other continents - particularly in the developing economies 
of Asia and Latin America - agriculture has been transformed in more recent years into a progressive commercial 
industry. In these areas, investment in agricultural mechanization has allowed farmers to intensify production 
and improve their quality of life along with contributing to national and local growth. The FAO asserts that 
increased levels of mechanization in Africa would nationally lead to improved land use, increased food 
production, enhanced rural prosperity, greater export potential and less reliance on imports (FAO, 2007). 
However, there are also concerns that mechanisation could make some jobs redundant, impacting on local 
wellbeing.  
 
Environmental drivers:  
 
South Africa ranks 128 out of 132 countries with regard to an Environmental Performance Index (EPI), based on 
a study done by Yale University (Western Cape Government, 2013a). This study considered air and water quality, 
loss of biodiversity, ŀƴŘ ŜŎƻπǎȅǎǘŜƳΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ŦƛǎƘŜǊȅ ǎȅǎǘŜƳ ŘŜǘŜǊƛƻǊŀǘƛƻƴ ό²estern Cape Government, 
2013). Farming is inherently and intricately connected to the natural environment, most notably in South Africa 
in the following key areas: 
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¶ Water: Agriculture is a water-intensive sector. South Africa is a water scarce country (although with distinct 
spatial and temporal variability of rainfall), with an eastςwest rainfall gradient, ranging from in excess of 1 
000 mm to less than 250 mm of rainfall annually. Irrigation agriculture is by far the largest single surface 
water user, consuming ~ 6л҈ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘƻǘŀƭ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ !ƴ ŜǎǘƛƳŀǘŜŘ мΦр҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ƭŀƴŘ 
area is irrigated (DWAF, 2013). Skills are required both in the water and agricultural sectors for proper 
ǇƭŀƴƴƛƴƎΣ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǳǘƛƭƛǎŀǘƛƻƴ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ for agricultural productivity.  

¶ Climate change: South Africa is a water scarce, semi-arid country with a high degree of natural variability in 
its weather systems, and regular occurrences of flooding and drought (WWF, 2015). Climate is important in 
determining potential agricultural activities and suitability across the country, especially for small-scale 
producers and subsistence farmers (LTAS, 2013). Changes in climate will amplify the food production, water 
and energy challenges already facing South Africa. It is therefore critical to integrate climate change into 
sectoral planning, as well as into capacity building for the sector. For example, skills for advising farmers on 
how to adapt to climate change should be integrated into the agricultural extension curriculum.  

¶ Biodiversity: South Africa is a biodiversity hotspot. Biodiversity is critical for ecosystem services, agriculture 
and agricultural tourism ς the benefits of ecosystem services from biodiversity (such as clean, regular water 
supply, protection against floods, pollination and grazing) contributes ~ 7% to the GDP every year (Molewa, 
2013). A ǘƘƛǊŘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ǳƴŘŜǊ ǘƘǊŜŀǘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ŎǊƛǘƛŎŀƭ ŦǊŜŜ ǎŜǊǾƛŎŜǎ ǘƘŜȅ 
provide to farmers. Without interventions, this threat will accelerate and negatively impact agricultural 
productivity and food security in the future (WWF, 2015).  

¶ Waste and pollution: Herbicide, pesticide and fertilizer run-off ǇƻǎŜ ŀ ǘƘǊŜŀǘ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǿŀǘŜǊ ǎƻǳǊŎŜǎ 
(ground and surface water). In addition to the health impacts of using contaminated soil and water for 
agricultural production, pollution presents a market-barrier for those focused on the export market, where 
health and safety requirements are more stringent.  

¶ Alien invasive species and other land management issues: The uncontrolled spread of invasive alien plant 
species continues to outcompete indigenous plant species.  It also impacts water supply, and drives 
wildfires. Given the scarcity of water and the sensitivity of local biodiversity, adopting appropriate land 
management practices is critical. Amongst these include the need to remove and manage invasive alien 
vegetation. 

¶ Land use change: The Bureau for Food and Agricultural Policy (BFAP) estimates that with the current maize 
farming yields, approximately 447 600 tons of maize will be taken out of production in the future as a result 
of current and prospective mining operations. This will result in a 10% rise in the price of maize, with 
repercussions for local food security, particularly amongst the poor (AgriSETA SSP, 2015).  

 
The drivers described above interact with and influence each other. Green skills development in South Africa ς 
both in terms of new jobs and developing skills within existing jobs ς has the potential to positively influence or 
change this complex sector towards greater resilience in the face of environmental and climate change, and 
ǘƻǿŀǊŘǎ ŀ ƎǊŜŀǘŜǊ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƎǊŜŜƴ ŜŎƻƴƻƳȅΦ  
 

Skill needs in Agriculture in South Africa 
 
A shortage of specialist skills is one of the biggest challenges in the agricultural sector, and in linked sectors such 
as manufacturing, retail and water. The skills requirements for agricultural value chains vary from skilled 
managerial and professional occupations to fairly low-level skills for agricultural labourers and entry-level 
workers in the agricultural value chain (AgriSETA, 2014). There is a particular shortage of technical specialists in 
the sector. For example, agricultural engineers, scientists and agricultural technicians are listed as occupations of 
high demand, making it easy for these specialists to secure working visas for South Africa (DHET, 2015).   

In addition to these existing skills gaps, there are various opportunities for sustainable growth and increased 
efficiency in the sector that also require new green jobs and green skills. In the Industrial Development 
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/ƻǊǇƻǊŀǘƛƻƴ ǊŜǇƻǊǘΣ ΨDǊŜŜƴ WƻōǎΥ !ƴ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ŘƛǊŜŎǘ ŜƳǇƭƻȅƳŜƴǘ ǇƻǘŜƴǘƛŀƭ ƻŦ ŀ ƎǊŜŜƴƛƴƎ {ƻǳǘƘ !ŦǊƛŎŀƴ 
ŜŎƻƴƻƳȅΩ όaŀƛŀ Ŝǘ ŀƭΣ нлммύΣ ŦƻǳǊ ōǊƻŀŘ ŀǊŜŀǎ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƎǊŜŜƴ ŜŎƻƴƻƳȅ ǇƻǘŜƴǘƛŀƭ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘΣ ƴŀƳŜƭȅΥ 
energy generation, energy and resource efficiency, emissions and pollution mitigation, and natural resource 
management. Across these areas, there are many opportunities relevant to the agricultural sector, including 
inter alia: biofuel development, carbon capture and storage, biodiversity conservation, and soil and land 
management. The GreenCape Market Intelligence Report for Agriculture (2016) identifies a similar set of green 
opportunities, including: energy efficiency ŀƴŘ ǎƻƭŀǊ t± ƛƴ ǘƘŜ ²ŜǎǘŜǊƴ /ŀǇŜΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΤ ŎƻƴǎŜǊǾŀǘƛƻƴ 
agriculture; precision agriculture; water efficiency; the growing market for drone technology in agriculture as a 
means of monitoring climate and environmental trends; biological control; and bioenergy biogas from 
agricultural waste (GreenCape, 2016). Each opportunity for increasing profitability, sustainability and resilience 
in the agricultural sector should be considered in terms of the skills required, and the training and education 
opportunities that meet these needs.  

 
Developing scarce skills for the South African agricultural sector can unlock opportunities that have been 
identified, and manage emerging environmental and climate risks to create resilience and conserve jobs and 
production in the sector. As such, an analysis of the green skills requirements in the various agriculture value 
chains is necessary to support green growth in the sector. This report is focused particularly on three agricultural 
value chains in the Western Cape.  

3.2 Agriculture in the Western Cape  
 
The Western Cape is an important region for agricultural production ς Ƴƻǎǘ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜȄǇƻrt 
production takes place in this region, making a significant contribution to the National GDP (WCG, 2014; 
Wesgro, 2014). The agricultural sector is also currently the largest employer in the region (WCPG, 2013), and 
stability within the sector is therefore critical for supporting local economies, livelihoods and food security. For 
these reasons, the province was selected to focus on in this study on green skills in the agricultural sector.  
 
The Western Cape agricultural sector is known for production stability, which is reinforced by well-developed 

infrastructure (GS, 2016). The variety of agricultural commodities cultivated contributes to this sustainability 

(Vink & Tregurtha, 2001). Deciduous fruit, poultry/eggs, winter grains, vegetables and viticulture together 

comprise over 75% of the total amount of commodities produced in the region, and micro commodities 

such as olives, cut flowers and teas are growing in popularity nationally and internationally.  

¢ƘŜ ǇǊƛƳŀǊȅ ŘǊƛǾŜ ƻŦ ǘƘŜ ²ŜǎǘŜǊƴ /ŀǇŜ DǊŜŜƴ 9ŎƻƴƻƳȅ {ǘǊŀǘŜƎȅ CǊŀƳŜǿƻǊƪ όD9{Cύ ƛǎ Ψǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ 

Western Cape as the lowest carbon province in South Africa and the leading green economic hub on the 

!ŦǊƛŎŀƴ ŎƻƴǘƛƴŜƴǘΩ ό²/tDΣ нлмоΣ ǇΦ уύΦ Creation of green jobs is one of the three strategic priorities for 

achieving this goal. There is a particular concentration on agri-production as one of the drivers of a low 

carbon economy within the Framework. The Framework highlights sustainable farming procedures, energy 

and water efficiency, waste use and management (for example producing biodiesel from waste cooking oil), 

food security, and support for expanding value chains and markets (Musvoto et. al, 2014). The specific 

green jobs and skills needed to achieve this strategy have yet to be properly explored.  

aŀȄƛƳƛȊƛƴƎ ǘƘŜ ²ŜǎǘŜǊƴ /ŀǇŜΩǎ ŀŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅ ǘƻ ǘƘŜ Ǝƭƻōŀƭ ǘƘǊŜŀǘ ƻŦ ŎƭƛƳŀǘe change will require 

planning, preparedness and innovation. The Western Cape is highly vulnerable to the effects brought about 

by climate change (WCG, 2013). Climate change models predict a warming of between 1.5 °C and 3 °C by 

2050, reduction of winter rainfall, and an increase in variability of rainfall, the consequence of which would 

be higher evapotranspiration rates (Midgley, 2016). There will be winners and losers under the various 

climate scenarios projected (WCDE & WCDP, 2016j), some of which are explored in Section 3.3. Additional 
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pressures facing the agricultural sector of the Western Cape include resource constraints due to 

urbanisation and population growth, as well as negative effects of natural resource degradation (DWA, 

2011; Midgley, 2016). New green skills and green jobs will be required to manage and adapt to these 

interacting social, economic and environmental drivers.  

3.3 Comparing Agricultural Commodities in the Western Cape 
 
At the beginning of this research, a comparative desktop research process was undertaken to select agricultural 
commodities and their value chains for more in-depth study. The purpose of this exercise was to identify activity 
hotspots in particular value chains that ς if better understood ς could unlock green jobs for the sector. The 
outcome of this process can be viewed in Appendix A. The agricultural commodities compared were primary 
crops grown in the Western Cape. These included: citrus; deciduous fruit; wine and table grape; dairy; poultry/ 
eggs; livestock (pigs, cattle, ostrich, goats); grain (such as wheat); fynbos cut flowers; honeybush; olives; rooibos; 
and potato and onion. We clustered these commodities into broader categories of fruit, livestock, grain, micro 
commodities3, and horticulture.   
 
The following indicators were chosen for the comparative desktop analysis of these commodities: 
environmental impact (any negative impact of commodity production on the physical environment); social 
impact (the impact on local people and communities); climate change risk profile (the degree to which the 
commodity could be effected by projected climate change); and growth potential and contribution to overall 
agricultural sector. A category was also created for other motivations for choice that did not fall within any of 
the formerly mentioned categories. The researcher then worked methodically through these categories for each 
agricultural commodity, using the relevant SmartAgri documentation and a desktop search for commodity-
specific documents or industry news articles, or mentions of specific commodities in national documents such as 
the National Development Plan. Key insights derived from this analysis are presented below: 
 
Environmental impact:   
 

¶ An area of environmental impact identified across most of the value chains was water usage. Notable 
exceptions were the indigenous micro commodities, which require relatively low water usage unless farmed 
intensively. Additionally, these species often require less harmful agricultural inputs. For example, the 
natural predator-prey associations for the indigenous honeybush species dramatically reduce the need for 
chemical interventions for pests and diseases (WCDE & WCDP, 2016a). Irrigated and rain-fed agriculture 
have different impacts and vulnerabilities from a water usage perspective, which made it interesting to 
select one of each (deciduous fruit and wheat) for more in-depth analysis from a skills perspective.  

¶ Cultivation of fruit and vegetables often takes place in sensitive ecosystems, which may have high 
conservation value. For example, regions suitable for citrus production have a high density and total area of 
important wetlands, many threatened by agriculture. Runoff from the use of chemicals and fertilizers on 
fruit and vegetable crops can encourage the growth of alien vegetation (WCDA et al., 2016). Other threats 
to ecosystems within or surrounding farmlands include destruction of riverbanks and wetlands, which act as 
flow regulators and drought buffers (WCDA et al., 2016). Considering the potential for reducing this impact 
through green skills development, it seemed wise to include a fruit crop as one of the value chains to look at 
in more depth for this project.  

¶ Proper waste management is critical in livestock and poultry value chains due to the potentially hazardous 
and contaminating waste produced through the production and slaughtering process.  

 
Social impact:  

                                                           
3 Niche commodities such as olives, specialty teas, and cut flowers.  
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¶ A useful metric for social impact is the number of jobs across an agricultural value chain4. However, in most 
cases data is only available for farm-level jobs. The comparative analysis revealed that the deciduous fruit 
industry is a major national employer (~108 000 on-farm workers - converted to permanent equivalents 
(Hortgro, 2015)), followed by the citrus (60 000 on-farm workers (DAFF, 2014a)) and dairy industries (60 000 
on-farm workers (DAFF, 2014b)), poultry (direct employment for over 56 000 (Moremi, 2013)), wine and 
table grape (~24 500 seasonal and ~7 300 permanent on-farm workers). Employment numbers in micro 
commodity production are relatively lower ς an evaluation of the employment potential of the cluster of 
micro commodities in the Western Cape would be a useful exercise for motivating government investment 
in niche crops. The grain industry is also a low employer, due to high levels of mechanization (only ~10 000 
ΨǿƻǊƪ ƻǇǇƻǊǘǳƴƛǘƛŜǎΩ ŦƻǊ ǘƘŜ ǿƘŜŀǘ ƛƴŘǳǎǘǊȅ ƛƴ ǘƘŜ ²ŜǎǘŜǊƴ /ŀǇŜ ό²/59 ϧ ²/5tΣ нлмсŎύ) ς however, the 
grain value chain is extensive.     

¶ The current and potential involvement of emerging farmers in a particular commodity could be classified as 
a positive social impact, although in the case of citrus and deciduous fruit, the poor performance of new 
entrants is identified as a cause for concern (WCDE & WCDP, 2016d). The poultry industry in particular 
impacts positively, with over 80% of producers consisting of Small, Medium and Micro Enterprises, making it 
an interesting value chain to consider for this skills study. Approximately 2300 small-scale farmers from 
previously disadvantaged communities were reported to have been established by government. Extension 
support to emerging farmers is therefore clearly a fulcrum point across some agricultural value chains for 
increasing positive social impacts.  

 
Climate change risk profile:  
 

¶ Water stress is a concern for all agricultural value chains, to varying degrees (DWA, 2013). The greatest 
threat to irrigated agriculture may arise through malfunctioning water storage infrastructure and irrigation 
systems, as well as through increasing competition from other water users such as growing settlements, 
particularly in times of drought, which could lead to reductions in water allocations to farms (WCDE & 
WCDP, 2016f). For example, the greatest impact on potato production under projected climate change is 
likely to come from decreased access to irrigation water, putting plants under stress and reducing yields and 
tuber quality (WCDE & WCDP, 2016e). Water storage capacity and maintenance of infrastructure are also 
essential for wheat production. The protection and management of high-yielding catchments and flow-
regulating wetlands and river banks upstream of farmlands is critical for the optimisation of water flows 
serving agriculture. Options to increase water supply, such as water conservation and demand management 
through improved irrigation efficiencies, will also need to be developed (WCDE & WCDP, 2016g). The 
climate change projections for the rooibos growing region are highly concerning since they include 
increased variability of precipitation, a possible increase in the length of dry spells, a possible later start to 
the winter rainfall season, heavier late summer rainfall (shifting season), higher temperatures and more 
frequent and intense heat waves (Lötter and Le Maitre, 2014). Current climate risks are expected to be 
exacerbated in a region that is already on the margins of viable farming livelihoods (WCDE & WCDP, 2016). 
Wine grape production in the Western Cape is sensitive to reduced seasonal rainfall and longer dry spells 
(WCDE & WCSP, 2016h). In terms of water stress, every commodity is vulnerable to some extent ς we chose 
to include both an irrigated and rain-fed crop in order to capture the potentially different green skills 
hotspots required.  

¶ Deciduous fruit production in the Western Cape is sensitive to high temperatures and heat waves (DEA & 
DAFF, 2013). The wine industry is also vulnerable to heat stress affecting grape quality - periods of high 
temperature during the summer berry growth and ripening stages in the western coastal areas of the 

                                                           
4 Employment numbers are presented differently by various national reports or studies, and are often not available at 
a regional level. 
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province could change the berry aromatic profile and the style of wine from which it can be made (WCDE & 
WCDP, 2016h). Olive production in this region is sensitive to high temperatures and heat waves. Livestock, 
especially dairy cattle, cattle reared in feedlots and the Bos taurus breeds, are sensitive to heat stress which 
will become more frequent in future. In dairy cattle heat stress leads to reduced milk production and fertility 
(WCDE & WCDP, 2016c). Sheep and beef cattle could be at risk of reduced growth and reproduction 
performance, reduced meat yield and quality, reduced wool production and quality, and increased deaths 
and illnesses, due to heat and nutrition stress. These impacts are likely to be lower in sheep compared to 
cattle. Increasing winter temperatures and fewer cold days could be beneficial to livestock farming in the 
colder areas. Chickens are sensitive to high temperature (Burnett, 2014), however no localized analysis has 
been conducted for this value chain. As with water availability, every crop or livestock type in the Western 
Cape is vulnerable to heat.  

¶ Pests and diseases are an ongoing risk for some agricultural value chains. For example, Citrus Black Spot has 
become a major problem for the industry with core markets having closed to citrus from some parts of 
South Africa (but not in the Western Cape) (WCDE & WCDP, 2016d). Climate change can change the 
distribution of pests and diseases that affect livestock, with implications for animal health and productivity. 
Many fynbos plants are prone to fungal soil-borne diseases (WCDE & WCDP, 2016g). Increases in heavy 
rainfall events brought about by climatic changes would lead to more severe waterlogging on the heavier 
soils and increases in these diseases (WCDE & WCDP, 2016g). Similarly, onions are highly prone to fungal 
diseases caused by high humidity. Wetter and more humid conditions in particularly sensitive periods of 
onion development would increase the incidence of diseases and fungal infection (WCDE & WCDP, 2016e).  
 

Growth potential and contribution to overall agricultural sector:  
 

¶ A useful matrix for gauging a commodities growth potential and contribution to the agricultural sector is one 
provided by the Bureau of Food and Agricultural Policy, reproduced below: 
 

 

 
As this matrix shows, value chains that are both labour intensive and which have high growth potential 
include fruits grown in the Western Cape, such as table grapes, pome fruit, and citrus. Olives are also labour 
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intensive to produce, and are increasingly in demand locally and internationally, but production volume is 
much lower than fruit. Poultry is not labour intensive, but has potential for creating employment and 
livelihood security through emerging enterprises, and is therefore interesting from a jobs/ skills perspective.  

¶ The SmartAgri study revealed that there would be winners and losers under future climate change in the 
Western Cape. For example, there is the potential of new production areas opening up for the citrus fruit 
value chain under climate change, provided that there is sufficient access to irrigation water, and that pests 
and diseases can be managed (WCDE & WCDP, 2016j). Potato has an exceptionally strong positive response 
to elevated CO2 (Haverkort et al., 2013). Conversely, this research shows that optimal areas for viticulture in 
the Cape could be reduced, with a shift to higher altitude and currently cooler locations such as southerly 
aspects and the southern Cape coastal region (SA). For the fynbos cut flower industry, commercial 
expansion will be limited, and conditions of gradual warming in established production regions is a growing 
risk (WCDE & WCDP, 2016g). 

¶ Although niche industries employ far fewer people than the more established value chains, there is 
significant growth potential for these value chains, with associated employment benefits. Micro 
commodities - such olives, teas, strawberries, cut flowers and cherries - could create about 50 000 new on-
farm jobs and 33 000 new jobs in the value chain (Phillips, 2012). Some of the niche commodities produced 
in the region cannot be grown elsewhere ς for example, South Africa is the only exporter of rooibos tea and 
exports more than 6000 tons per year. (DAFF, 2015). For this reason, we suggest that a separate skills study 
be conducted to understand the green skills requirements in these value chains. 

¶ There are various value chains that have been flagged as having particular growth potential, linked to 
increased national and international demand. For example, there is increasing demand for fresh fruit in 
Africa and potential for increased local market consumption. (NAMC; 2007). Demand for chicken is also 
rising in Africa. Expansion of commodities such as tomatoes, onions and carrots could reach roughly 60 
percent over the next 10 years (NPC, n.d).  

¶ Low cost imports present a risk to several value chains. For example, sporadic, low-priced imports of 
subsidized milk products are a challenge to local production. Recent trade agreements have resulted in the 
flooding of the South African market with cheap chicken imports, reducing the price that local farmers can 
get on the market for their chicken (TPS, 2016). 

 
Selection of focal agricultural value chains: 

Based on the comparative exercise, it became clear that there were areas of potential growth, risk and 
opportunity within all of the agricultural value chains in the Western Cape. However, fruit and poultry stood out 
as being growth industries with high potential for job creation and related positive social impacts, while also 
being vulnerable to climate change, and with negative environmental impacts.  

In the case of poultry, expansion is likely to be through emerging enterprises, leading to potentially significant 
food and livelihood security benefits. It is helpful to explore which green skills or new green jobs should be 
created in order to promote the social and environmental sustainability of emerging poultry operations.  

Of the various fruit crops, pome fruit was chosen over citrus because of the particular economic and 
employment importance of the former to the Western Cape agricultural sector. It is therefore critical to ensure 
environmental sustainability ς especially under conditions of climate change - to improve resilience and avoid 
job losses in the sector, as well as to identify new green jobs and skills to take advantage of emerging 
opportunities.  

It was decided that winter grains should be analyzed as a third value chain, because of the strong links to 
national food security.  
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In addition to showing strong signals within the comparative study described above, these commodities present 
a spread across irrigated, intensive agriculture (deciduous fruit), non-irrigated, expansive agriculture (winter 
grains), and livestock farming with a strong emerging farmer involvement. This spread is useful because it gives 
rise to insights that are applicable to other, similar commodities.   
 
  

Commodity Type 

Deciduous fruit, focusing on pome fruit Irrigated, labour intensive, high growth potential  

Winter grains, focusing on barley and 

wheat  

Non-irrigated (rain-fed), expansive, low growth potential and 

low employment, but strong links to food security.  

Poultry, focusing on broilers and layers Livestock, emerging enterprise, high growth potential  
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4. Green Skills for CSA in the Poultry Value 
Chain  
4.1 Contextual drivers in the poultry value chain, focusing on 
broilers and eggs  
 
Overview of the poultry value chain in South Africa and the Western Cape 
 
Contribution to the agricultural sector 
 
The poultry industry is the largest agricultural sector in South Africa, contributing ~22% of {ƻǳǘƘ !ŦǊƛŎŀΩǎ 
agriculture income in 2012 (SAPA, 2012). The poultry industry is also important nutritionally to the South 
African population, providing around two-thirds of animal protein consumed (Roosendaal, n.d.; SAPA 
2014). Across the southern African region, the animal feed to poultry value chain has seen rapid demand 
growth due to an increase in urbanization and a growing middle class, leading to higher consumption of 
poultry meat and eggs (WWF, n.d; SAPA, 2012). This rapid growth has been accompanied by an increase in 
coordinated investments by predominantly large South African firms throughout the region (Ncube, 2016). 
{ƛƴŎŜ ǘƘŜ мфтлΩǎ, South Africans have massively increased their annual consumption of chicken from 6kg to 
27kg, and doubled their per capita egg consumption (WWF, n.d). As in many developing countries, the main 
demand is that the poultry meat is cheap. The market for organic chicken, which is typically more 
expensive, is comparatively small (Roosendal n.d.). 
 
The poultry industry is an important contributor to job creation and formal employment opportunities: 
around 10% of all workers in agriculture are employed in the poultry sector. The poultry industry provides 
direct employment for over 56 218 people and indirect employment to some 108 000 people through, for 
example, distribution and feed-related industries. The industry is the largest consumer of maize, supports 
numerous peripheral businesses, and is a common platform for rural development as well as the 
ƎƻǾŜǊƴƳŜƴǘΩǎ ȊŜǊƻ ƘǳƴƎŜǊ ŀƳōƛǘƛƻƴǎ ό{!t!, 2012). However, it is important to note that with over 80% of 
producers consisting of Small, Medium and Micro Enterprises (SAPA, 2012), the industry impacts positively 
ƻƴ ǘƘŜ ƭƛǾŜǎ ƻŦ ǎƻ Ƴŀƴȅ ƳƻǊŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇŜƻǇƭŜ. For example, around 2 264 small-scale farmers from 
previously disadvantaged communities have been established by the government (SAPA, 2012). 
 
The poultry value chain 

The poultry industry consists of three distinct lines of production, namely: the day-old chick supply 
industry5 (i.e. hatcheries), the broiler industry, and the egg industry. Across these three lines of production, 
all poultry farmers (small-scale, emerging and large commercial poultry famers) are represented by the 
South African Poultry Association (SAPA) (SAPA, 2012) (DAFF, 2014a).  

                                                           
5 Poultry breeding stock for the day-old chick supply industry in the broiler industry are for the most part procured 
from one of two international corporations, namely Aviagen Broiler Breeders and Cobb-Vantress Inc. (Ncube, 2016).  
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Figure 4: The value chain of eggs in South Africa (adapted from DAFF 2014a:20) 
 
With Gauteng and KwaZulu-Natal, the Western Cape is one of the highest egg exporting South African 
provinces (DAFF 2014a). In South Africa, nearly 70% of the total broiler production is supplied by thirteen 
large producers, whilst a number of smaller production units and the informal sector are accountable for 
the remaining 30%. 
 
Figure 4 (Adapted from DAFF 2014a: 20) shows the value chain of eggs in South Africa. It reveals the 5 
stages of egg production: the importing of genetic stock (called grandparents)6Τ ΨǇŀǊŜƴǘΩ ǎǘƻŎƪ ǿƘƛŎƘ 
comprising of rearing chicks from grandparents stock; the breeding of parent stock to produce hatching 
eggs for day old chicks7 (called pullets); the production of eggs8 and finally the market outputs of the eggs 
industry which consists of eggs and spent hens. Market distribution of eggs is undertaken mainly by six 
large retailers, then Small Medium Micro Enterprises ({aa9Ωǎύ and informal traders. Informal traders have 

                                                           
6 All grandparent breeds are imported (DAFF 2014a) from either America or Europe. 
7 The chick industry is valued at R 3.6 billion (2009) (Roosendal, n.d). 
8 The egg production stage is dominated by 3 companies Nulaid, Eggber, and Highveld Co-op 
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a large role in distributing spent hens to consumers (DAFF 2014a). The value chain of egg production takes 
on average three years from the rearing of grandparents to the culling of a spent laying hen.  
 
As illustrated in Figure 5 (DAFF 2014b), the South African broiler meat value chain consists of a primary 
sector of broiler meat farms, contract growers, feed companies and breeders. The secondary sector 
consists of abattoirs, importers, exporters and retailers (DAFF 2014b). There is a market for live broilers, 
and one for slaughtered broilers. The majority of broiler meat from the commercial sector is sold through 
abattoirs to processors and packers who then sell it to retailers and other processors and packers who 
ultimately distribute to the consumer. Small-scale operations sell the majority of live broiler meat. 

 
Figure 5: The structure of the broiler meat market chain (adapted from DAFF 2014b) 
 
Risks, opportunities and trends 
 
The different stages in production (in bold below) have distinct risks, opportunities, trends and contexts that can 
shape or define activities at any particular point in broiler or egg production. These different stages in 
production are discussed further below. The risks, trends and opportunities posed by climate change are 
explored separately in the section that follows.  
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¢ƘŜ ǇƻǳƭǘǊȅ ƛƴŘǳǎǘǊȅΩǎ highest input cost is animal feed. Grain cost increases have been experienced 
globally due to the drought in the USA and other large grain-producing nations (e.g. in 2007-8 and 2011-12) 
with subsequent higher feed prices worldwide (SAPA; 2012). More recently the drought in southern Africa 
has raised costs for local producers. The main raw materials for feed are maize (59.3%), soya oilcake (16%), 
sunflower oilcake (5.6%) and wheaten bran (6.3%), with maize and soya oilcake making up 80% of broiler 
feed. All of these feed materials are sourced locally in South Africa apart from soya oilcake which is 
imported from Argentina and therefore vulnerable to the global market. There are alternatives to soya 
oilcake including fishmeal or using on-site poultry by-products from processing. The local protein feed 
industry has struggled to keep up with the pace of the growth in the poultry industry. However, new 
alternative protein sources are being explored including pests, new crops and food waste (Bezuidenhout, 
нлмрύΦ 5Ǌ bƪǳƪǿŀƴŀ ƻŦ ǘƘŜ !w/ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ άgap between demand for poultry meat and its supply is 
anticipated to broaden more in the coming years, creating a compelling intention to explore the 
convenience of locally accessible, unconventional feedstufŦǎ ƛƴ ǇƻǳƭǘǊȅ ŘƛŜǘ ŦƻǊƳǳƭŀǘƛƻƴǎέ ό!w/Σ нлмпύΦ 5Ǌ 
bƪǳƪǿŀƴŀΩǎ ǿƻǊƪ Ŝƴǘŀƛƭǎ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ Ǿƛŀōƛƭƛǘȅ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜ ŎǊƻǇǎ ǘƘŀǘ ŀƭǎƻ ǎŜǊǾŜ ŀǎ ƻǊƎŀƴƛŎ ǊŜǇƭŀŎŜƳŜƴǘǎ 
for antibiotic growth promoters, such as rooibos, moringa and baobab (ARC, 2014). Another example of 
innovation in the poultry feed can be seen in AgriProtein, a bio-friendly locally-produced alternative to soya 
oilcake, though its cost could be prohibitive to small local producers (see Box 2). The high demand for feed, 
protein feed and alternative feed options present new opportunities. 

Box 2: AgriProtein 

AgriProtein is a Cape Town-based company founded in 2009, which converts food waste from 
restaurants and retailers in Cape Town to insect protein in the forms of fly larvae as a natural 
feed source for poultry. On a fast and industrial scale AgriPǊƻǘŜƛƴ ǇǊƻŘǳŎŜ ƭŀǊǾŀŜ ŎŀƪŜǎ ŀǎ άǘƘŜ 
ǿƻǊƭŘΩǎ Ƴƻǎǘ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ƴŀǘǳǊŀƭ ŀƴƛƳŀƭ ǇǊƻǘŜƛƴέ ό!ƎǊƛProtein, 2016). 

 
!ƎǊƛtǊƻǘŜƛƴΩǎ Ŧƭȅ ƭŀǊǾŀŜΦ tƘƻǘƻ ŎƻǳǊǘŜǎȅ ƻŦ CŀǊƳŜǊ!ƴƎǳǎ нлмсΦ 

 άA month ago we started feeding them ώƘŜƴǎϐΧ Řried maggots from the geniuses at 

AgriproteinΦ ¢ƘŜǎŜ Ǝǳȅǎ ŀǊŜ ǘŀƪƛƴƎ млл ǘƻƴǎ ƻŦ /ŀǇŜ ¢ƻǿƴΩǎ Řŀƛƭȅ ŦƻƻŘ ǿŀǎǘŜ ŀƴŘ ǘǳǊƴƛƴƎ ƛǘ 

into nutritious fly larvae. It will hopefully take the place of fishmeal, which is so widely used in 

ŀƴƛƳŀƭ ŦŜŜŘΣ ŀƴŘ ƘŜƴŎŜ ǊŜŘǳŎŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ƻƴ ŀƭǊŜŀŘȅ ƻǾŜǊŦƛǎƘŜŘ ƻŎŜŀƴǎΦ ¢ƘŜǎŜ ƭŀǊǾŀŜ ŘƻƴΩǘ 

come cheap. In fact they are priced in Euros.έ όCŀǊƳŜǊ !ƴƎǳǎ ōƭƻƎύ 

 










































































































































