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Executive summary

{2dziK ! FNRAOIF Q& bl A2y liminatt fogefyfadL@A®e inequalitylt gltinesithéa  ( ;
ambition to addressii K S O 2higl (insidBp@yinent rate, while responding ttevelopment needs in a
sustainable way in the face of challenges such as climate change (NDP, 2012). This ambitiensieltpdre
citizens who are able to transform oreateS 02y 2 YA O LINJ} OGO A OSa aauralheritdge S ( |
sustainablp ¢ Kdza WIANBSY &1 Af f sisthadday help Soutlii ArizaduAriiti tondrdls al a
green economycthat results in improved human wdleing and social equity, while significantly reducing
envionmental Kd1a FyR S02t23A0!Ift a0 NDAUWMSHES 40 | H\8Kll L 2 dil
provisioning systemresent constraintéowards achieving this amiain.

The Green SkilRoject aims to strengthethe capacity of the nationalkillssystem to better integrate and plan

for green skills development, with a particular focus ostggahool skills development. The projéatuses on
developing méhods fa analysing green skill needsnd uses case studies in several sectors (e.g. mining and
chemicals) to assess green skill neadd feed backo relevant stakeholdersThis reportcaptures the findings

of a studythat considered the green skill implicatiorfor transitioning towards climatemart agricultural
practice in the Western Capas part of the Green Skills Project

Agriculture is a cornerstone of the South African econamyg is vital for human andocial weHlbeing
Agriculturalproduction is itegrally tied to natural resources and systems, relying heavily on the availability of
suitableland, soil, water, climatic conditions, and other ecosystem services (pollination, for example). At the
same time, farmingand food processingften posea threat to biodiversity and ecosystem functionshile
beingthreatened by shifting weather patterns aritle impacts of climate change. Climaaart agriculture

(CSA) is a practice that can be applied at any stage in food proddc8énintegrates the threandensions of
sustainable developmenteconomic, social and environmentddy jointly addressing food security and climate
challenges. It is composed of three main pillars: i) sustainably increasing agricultural productivity and incomes; ii
adapting andbuilding resilience to climate change; and iii) reducing and/or removing greenhouse gases
emissions, where possible.

¢CKS FANROdMzZ (dzNF £ aSO0G2NDa GNFyaAGAz2y O gen/skligintide2 dzf F
agricultural sectocan assist the sector not only in creating and sustaining livelihood opportuaitidsouilding
resilience to threats such as climate change and water scalmityalso in makinghe sector a leading
competitor in the regional and global markdthe studythus used several conceptual frameworks to define
green skills for climatemart agriculture athe knowledge and ability to act aspportunitiesin the agriculture

sector that

Reduce energy and water consumption;

Reduce emissions, pollution and waste;

Protect or restore biodiversity and ecosystems;/and

Enhance climate resilience.

egeegeg

Thisstudy 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 chainghoée distinct commoditiegooultry (broilers and eggs); winter

grain (barley and wheat); and deciduous fr@pécificallypome fruit/apples and peajs These commodities

were selected through a comparative review of different commodities in the prowmceh 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
range of types ofdrming practices (dryland, irrigated and livestock).
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2 AGKAY SIFOK O2YY2RA0G&Qa QI fdS OKIAy>X &adlF3Sa 27F L
positive changeg 2 NJ ¢ Kl i G KS DNBSY {1 Aff ac¢weBe&dHadand &lofel A R
further to help understand the skill implications for people workingdnupations ini K I i WK 2 ( & LJ2
the study attempted to identify a
range of skill implications across
different farming typesand at
various stages of prodtion.

S
Qc

Areview of grey literatureon the
sector as a whole and the
selected commodities  was
conducted, using resources such
as value chain reportsby the
Department  of  Agriculture,
Forestry and Fisheries (DAFF)
and commodity group reports
This data vas complemented by
interviews with key informants,
thereby identifying  several
hotspot areas across the three
commodites, which are indicated
in the Table 1 further below.Due

to resource and time constraints,
site visits and further key
informant intervews  were
conducted in the case of poultry (but not the other two commaoditie)ese additional research steps in
the case of poultry elicited more nuanced and richer information.

FigurelY bl NNR gAYy 33 & Kdn the (setBréad a
whole, to a commodity, to a hotspot in the commodity, to the
greenskill needs of people working in the hotspot

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

Figure 2Typologyda K2 g Ay 3 3INBSYy &ad1Affa yR INBSYy 200dzJ i

Examples from study

« Demand for green services
: to support points along the
NeW enterprlse value chain, green practices,
H green consumer products,
opportu nltles green technology, or green

types of farms.

New + Demand for people to work
7 A in green enterprises
SpeC|allsm « Demand for new people who

can identify, advise, support,

Opportunities research, create.

« Demand for ability to work in
H new enterprises and new
New sKkill occupations
Opportunities + Demand for ability to change

existing occupation to a
greener practice




The new green enterjse opportunities, specialisms in occupatiam skills identified across the different

value chains have been summarised in the tablewel

Hotspot areas

New greenenterprise opportunities,specialismsand skills

Inputs: Alternative and local feed
production

Primary production:Training,
support or extension services for
rural, smalscale and/or emerging

Enterprise opportunities:

9 Mobile slaughtering facilities;

M Cimate-smart abattoirs;

9 Protein feed for livestock from food waste;

9 Alternative poultry feeds from indigenous crops.

~.  producers Specialisms
% Slaughter:Green and equitable 1 Wh dzii R 2 2 Nreaed\doultdly farinetzNGs broilers and/c
= development of slaughterhouses eggs;
Across the value chairEnergy 1 Climatesmart Abattoir Manager
efficiency and alternative energy Skill needs
sources; and opportunities for 1 Knowledgeof and ability to implement sustainablenixed
reducing or better managing waste farming methods and land management;
and waste water. 9 Ability to cesig, audit and implement efficient energy, wat
and waste management systems, especially for abattoirs.
Inputs: Specialist machinery needed Enterprise opportunities:
for conservation agriculture; and the § Local CA machinery manufacture or adjustments
development of biefriendly M Development of new bifriendly inputs,
fertilisers and pest management 9 Diversifying income sources, e.g. day care segvice
practices (i.e. that are not a risk to | Specialisms
local ecology through runff). 1 Conservation farmers
Primary production:Training, 9 Advisory servicesfor new cover crops, new marke
.% specialist expertise support and opportunities and new incomgenerating activities (such ¢
5  research needs of consetion processing wheat or barley darm)
o  agriculture Skill needs
€ | Sale:Developing new markets, M Knowledge of conservation agriculture principles ¢
= products and alternative sources of supportng practices, such as 4, soil and water
income. management, crop rotation, soil cover and cover crops.
1 Knowledge and understanding of agrimatic conditions in
areac soil type, climate, topography
9 Ability to deliver pecialist training services for envimmental
issues associated with land management (incl. assoc
policy and regulations), such as fire, alien invasive plé
riparian zone management.
Inputs: Technologies and tools for | Enterprise opportunities:
on-farm water use efficiency; 9 Compost from pomace and darm solid waste;
Postharvest:Energyconsumption Specialisms
along the value chain but especially § Water pump efficiency erigeers and auditors;
§ at packhouses and cold storage; 9 Energy efficiency auditors and energy systems engineers.
‘g Waste:Reducing and reising solid | Skillneeds:
S waste along the value chain. 91 Ability to cetermine, implement and monitor energy
% management and efficiency plans;
8 1 Knowledge of and ability to implement watstewardship

practices measuring nuient levels and sugar conten
maintaining  irrigation  systems, knowledge and
understanding of agralimatic conditions in areg soil type,
climate, topography, andand suitable cultivars
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In addition to the above, across each of these value chakiension servicefi.e. Agriculture Consultants)
repeatedly emerged as a critical occupation that requires training in CSA and green skills. Extension service
are a valuable mechanism to bring new research and trainimgyreen practicego 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; seators
as water and manufactur@n

The green enterprise opportunitiespecialism@and skills identified in the study represent tdemandfor
particular green skills and associated training and support inventionstder to adequately capterthe
current green skills gaihe study ale briefly explored thesupplyof green skillg; i.e. the different training
opportunities available and the training and career pathways adopted.

In general, the wpply system for climatsmart agricultural practicesppears weak, notably with none of

the agricultural cokges in South Africa offeringpursesin climatesmart agriculture, despite lecturers
acknowledging the need. Those practitioners and producers who have adopted alternative greener
practicesare ofteninformally or seltaught. The studyshowed the value of partnerships in unlocking and
creating opportunity: whether these are public private partnerships (i.e. government, commercial
farmers, and agribusiness), mentmentee relationships, or large established farms supporting new micro
industries and smatholders.

Green skill training for climatemart agriculture has potential to stimulate new enterprise growth and
create employment opportunities while reducing or mitigatinggative environmental impactsThis
potential points to the ned for different actors and agencies in the agricultural sector to work together to
develop a more robust, needsensitive skills development systenMore detailed and targeted
recommendations can be found in each commodity chapter and in dbecluding chpter. These
recommendations can be summarised as follows, arranged by the stakeholders to whom they are primarily
relevant:

Sector Educatiomnd Training Authorities (SETAS)

SETAs are critical for driving training in a sector. Key to driving greerinskikésagricultural sector is the
AgriculturalSecta Education Training Authority (AgriSETA).

1 AgriSETACommunicate the need for CSA training options to training organisations and encourage the
development of CSA courses focused towards specific comm®diti

I FoodBevSETAAssist in the development of new training courses for clinsat@rt or sustainable
abattoir management, and in waste water management for food pramsss

T W&R SETAHelp to raise awareness amongst large faethilers of the potential pdative social,
environmental and economic impacts of sourcing fremall local producers.

1 EWSETASupport the development of training programs for water and en&fjgiency auditors and
support research that helps to better understand options for-hiel and energy from waste.

Commodity and sctor bodies and associations

All commodity and sectobodies and associations (such as the South African Poultry Association and
GrainSA) representing the interests of member stakeholders in a sector couldim$sesdissemination of
information amongst their members and the development of new training coumse<limatesmart
agricultural practices

Western Cape Department of Agriculture (WC DoA)
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TheWestern Cape Department of Agricultuf@C DoAis in a prine position to mobilise other rolplayers
and bring different stakeholders together. The WC DoA isralsponsible for overseeing the training and
supply of extension seises through Elsenburg College. The WC Bowellplaced toadvocate for the
integration of CSAnto agricultural college curriculum, and strengthemtensionservice. The WC Do#s
also best placed to work with development agencjesuch asCasidrato explore the feasibility of new
employment and enterprise opportunities associateith each commodityn this study(e.g. the feasibility
of mobile slaughtering services).

Departmentof Higher Education and Trainin®HET}

The Department oHigher Education and TrainingDHET Joverseesuniversities andother postsecondary
vocationaleducation and trainingin South Africaand maintains therganising Framework for Occupations
(OFQto facilitate skills development planning. Howeveisttudy raised concerns over the efficacy of the OFO
as a tool for green skills development planniagthe OFQoften oversimplifiesoccupations or does not include
green specialisms in occupatioris.is recommended that the OF{S reviewedas a skiplanning tool, or
substantial changeare made toupdate specialisms to include green specialisms inpatons. For example,
the study identified the following green specialisare currently not included in the OFO: Outdaar pasture
reared poultry farmersClimatesmart Abattoir ManagerConservation farmeysEnergy efficiency auditors and
Energy ystems engineers.

Future researchers:

The skill implications of a transition towards a green economy is a new knowledge field around which a
community of interested reseaners is developing. Thstudy identified several new questions and areas for
future researchwhich may be pursued hyostgraduate students and researchersaigricultural colleges and
university departments.
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1. Introduction
1.1 Skills focClimateSmart Agriculture

The South African agricultural sector exemplifies tad S t A @S Ay |y AYy(iSNO2yyS
62NI RQ 022CX Hanmno® ! ANROdzZ (Gdz2NIF f LINRPRdAzOGA2Y A A&
heavily on the availability of suitabland and healthy soil, water, climatic conditions, and otleeosystem
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 ofoliversity, and pesticide runoff. Agricultural productisn
alsothreatened 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 rexgeinergy 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
O2NYSNERG2YS 2F GKS {2dzikK ! FNAOIY SO2y2Yeé: (GKNRd
water, energy¢ and the biodiversity and ecosystems upon which thepeahd¢ are closely intertwined,

YR FdzyRFEYSyidlf F2N KdzYly SEAaGSYyOSQ 622C3X wnmno

New agricultural approaches and practices are emerging thiallow stakeholders in the sector to take
advantage of opportunities arising from this complexity, tamage the significant risks posed by
environmental and climate change, and to support sustainable, green development. An approach used to
coneeptualise this study is Climatmart Agriculture (CSA), which considers transformation of the sector
across the Wwole agricultural value chain, incorporating fatevel approaches such as Conservation
Agriculture. CSA integrates the three dimensions of sustainable developmeocbnomic, social and
environmental- by jointly addressing food security and climate aradjes. 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 he South African agricultural sector towardsclamate-smart approach requires a labour force
equipped with the skills to enable this transitiorhis report demonstrates thgtarticular skillsare requiredo

respond to the environmental and retd socieeconomic challenges faced kthe agricultural sectorYet what

exactly these skills are is not well understoNéw greernspecialismsvill also need to be identified within the
aSO02NI G2 OF LI OAGI GS SYSNHAY Jand egdproductdrt Imgoganily,Xhe & dzC
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 secach as water and manufacturing.
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Box 1 Important terms
Whatis the Organising Framework of Occupations (OFO)?

The OFOis a coded occupational classification system. It is the Department of Higher Educat
¢ NJ A (DHETX€Y dool for identifying, reporting and monitoring skills demand supply in the Sout
African labour marke

The OFO identifies similarities in jobs in terms of tasks and skills, and categorises similar
occupations. The OFO was established to add value to skill development planning and implemen
creating a common language and a hierarchical categorisation system. One purpose of this study is
recommendations for how the OFO should be amended to include green skills specific to the ag
sector, tobetter integrate green skills and plar fjreen economic development.

What is a green job, specialism or occupation

A green jobcould refer to anopportunity created through a new green enterpri&mportunity (for
example, norspecialist positions created through the construction of a wanoh for organic farm), or
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
occupations. A job can therefore beitguspecific, whereas an occupatioraifamily of similar jobsn this
study, we are identifying jobs that have specialist green skills requirements, with a view to either a
the list of existingobs and specialisms listed under occupatiwittin the OFO, or refining the descriptio
to include green skills.

What is a green skill?

Skills in this context atbe abilities or competencies required within particylavs oroccupationsWhile
the term skill can very narrowly refer only to a techhability to do something, here the use of the te
Wkilkusually implies something broadea combination of attitudes, valudsjowledgeand abilities. Thes
skills are referred to in relation to particular occupations, as definpcirdzii K OrFanidhgBtarfeivork
of OccupationgOFQ. In this study green skilladdress opportunities to:

I Reduce energy and water consumption;

I Reduce emissions, pollution and waste;

9 Protect or restore loidiversity and ecosystems; and

1 Enhancelimate resilience.

This definition of green skills incorporates and is aligned with the pillars of conservation agricult
climatesmart agriculture, but ibroad enough to apply across sectdrBe studyattempts to differentiate
betweenlow, intermediate and lgh skillsin alignmentvith definitions used by DHET (Reddy et al, 201¢

What is an agriculturaialue chain?

A value chain includekd whole range of goods and services necessary for an agricultural product tc
from the farm to the final consumeincluding the inputs required (for example, fuel for transporting gc
to market). The value chain conceptused todescribe the actorsonnected alonglifferent points in a
complex chain that prodes, processes and delivers goods to consumers thraiggiguence of activitie
(Herr and Muzira, 2009
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1.2Purpose of the Study

This study forms part of the national Green Skills Projeet partnership between Rhodes University
OYDBANRYYSY Il f [ SEFNYAY3 wSaSk NDK / SyAfrichB Clin&g and 0
Development Initiative (ACDIjd@ 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 bett
integrate and plan for green skills development, with a particular focus on-gdsbol skills development. The
project includes a focus on developing methods for analysing green skills, and uses case studies in sever
sectors (e.g. mining and chemicals) to assessrgskills and feed information back into the relevant Sector
Education and Training Authority (SETA).

This studyinvestigatesthe demand forand supply ofgreen skills needed among farmers, farm workers,
extension workers, food processers, rasghers ad lecturers and otheralongthree commaodity value chains
The study has identifietthe broadest range of skills possilléhin its scopeto inform national skills planning as
well as other provincial or sectoral plans and policies, such asViwtern Cape Agriculture Sector Climate
Changdramework andmplementation plar{SmartAgri plan, 2016).

The study was guided by the following overarching research questithere is the biggest potential for
greening in the value chain of a particular agrimat commaodity, 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 dentify the demand for green skillsin the agrcultural sector inthe Western @pe This was
achieved through a review of the opportunities for greebga@and skills across the value chains of three
agricultural commodities. Identifying the demand for green jobs and skills allowsdommendations
to be madeto the Western Cape Department of Agriculture (WC DoA) and the AgricultacabrS
Education andTraining Authority (AgriSETA) on the areas in agriculture where tas¥emajor
opportunitiesfor greeninglinked to the skillmeeded in these areas.

2. Tosupport capacity developmentor green skillsin the agricultural sector at a SETA leveThis was
achieved by conducting a gap analysis of the skillss, speciadims and occupationsgequired to
transition to greener practice that are not currently identified in the OFO. By identifying these gaps, the
OFO can be strengthened lkylding to the list of existingccupatons, or refining the descriptions to
include green skills.

3. To ckevelop and testgreen skillsmethodology: The desktop review undertaken under objective 2 was
complimented by targetedite visits and intervieww test the desktop findings, and pilot methodology
that codd be used in future studies.

4. To extrapolate lessons related tdhe skills supply system Interviews under objective Bicluded
career andtraining pathways questions whigbrovide someindication ofthe extent offormal and
informal skills supply in flation to the green skills identified under objective 1.

1.3Relevance foihie Western Cape Agricultural Sector Climate
Change Framework and Implementation Plan

Thisstudy isintended to contributeto a deeper understanding of green skills potential aedds within poultry,
winter grains andoome fruit \alue chains In order to have the largest impact possible this study freamedin
consideration ofthe recently establishedVestern Cape Agriculture Sector Climate Change Framework and
ImplementationPlan (widely known as th&martAgri Plan). The SmartAgri Rieesents thed N2 | R forYhe LJ¢
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agricultural sector of the \stern Capéo travel towards a more productive and sustainable fututespite the
uncertaintiesaround specific climate projection®y 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 we
designed to provide insights for potential skills barriers and opportunities foSadii y 3 G KS { Y I NI
ambition.

The SmartAgri project was initiated whehetWestern CapeDepartment of Agriculturg(DoA)and the
Department of Environmental Affairs and Development Plan(\iiG@ DEA&DP) recognised thatiaclusive
approach was neeztl to developstrategic andongterm resilience to climate change for the agricultural
sector. TheWNestern Cape Agriculture Sector Climate Change FrameworknghementationPlan (SmartAgri
Plan)evolved out of a thorouglstatus quo reviewand an intensive stakeholder engagement across all
commodities, farming systems, and agramatic zones of the regionfollowed by the collaborative
development2 ¥ (G KS t € yQa { (HlriditBeIfiksOpro@rei ditnate diddespdnse
strategy for agriaulture in South Africa. The project specifically focuses on food security and promotes
climate-smart agriculture.

TheSmartAgri Plaproposes a focus on foBtrategic Focus Areasth the aim to:

1. Promote a climateaesilient low-carbon production systenthat is productive, competitive, equitdd
and ecologically sustainable;

2. Strengthen effective climate disaster rAsdductionand 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 bavéigability of
particular skills that can assist in the rolit and uptakeof these and similaclimate-smart agricultural
initiatives. Quite a number of these skills can be categorized as greenf@kilgmate-smart agriculture

The ariculture green skills study will thereforaform the skill needsof the SmartAgri plan. While the
agriculture skills case study is limited to the Western Cape, the skills across value chains of the selectec
commodity value chains are applicable to othegions (and often to other crops) across South Africa.

The study takes the above concepts into account when defining what is meant by green skiiledtaesmart
agriculture. The researcthas identifiedthe specialismsand related skills ne€®lR (i 2  thé HiNE §ryir)
pome fruit and poultrysub-sectors in agriculture, i.e. to improve ecological sustainability, protect biodiversity,
and adopt the principles alimate-smart agriculture.
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2. Methodology

2.1 Conceptudframeworks

The study dawsits 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 centre
theme in tke 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 tarm with different emphases. For example, a narrow
interpretation of the green economy has been that of foarbon or low emissions, essentially, a green (i.e.
renewable) energy economylhe United Nations Environment Programme (UNEB)11) defines a geen
economymore broadlyl & aly SO2y2Yeée GKI G NBBeidg andisocklyequily, YNNIRE O S
AAIAYATFTAOLYy(Gte NBRdAZOAYy3I Syg@ANRBYYSyGlrf Nrxala FyR S
in the South African context to redsg injustices of the past, improve standards of living and level social
AYySlidzad fAGASE 6KAES LINRPGSOGAY3I FYR LINRY2GAY3 (GKS
broader conceptualization of the green economy hasriemployed in this stdy.

Value chain analysis

The central approach to identifying a® of opportunity for greeningn the agricultural sectois a value chain
approach (Herr and Muzira, 2009). Food value chains are perceived as a relatively new model of organizatiol
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 pramatiicts
include packaging, distribution, anektail channels through supermarket chains and fast food outlets, resulting

in heterogeneous commodity goods (Diamond et al. 2@Eednomiesat scalein processing, differentiation, and
vertical integratiod suggest relative concentration at various stage 2 ¥ S| OK LIN2 RdzO4 YI N
order to allow for retailers to standardize quality and reap scale economies, producers-shhigragricultural
products are pushed towards vertical integration (Hellin and Erenstein 2009).

Circular economies

Linked to value chains, circular econpthinkingis a conceptual framework to help identify opportunities for
reducing waste, creating additional value and/or develgsystems of value creation. Circular economies are
regenerative and restorative ecomges that are underpinned on principleshat 6 1S A a WRSa& A
diversity is seen as a driver of versatility and resilience, energy is renewable, and prices reflect the full cost of
externalities (Ellen MacArthur Foundation, 20TH)efigure below illustrates these principlesa product, once

dza SR Aad WOANDt SRQ ol O tused, tefurdisied, yorirecyclgd, ol tieSbiol@bicdl dzS
components extracted and processed.

1Vertical 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 agaluct 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 asteatiskills and enterprise opportunities
outlined.

Transformdion

Ths study attempts to go further than superficial attempts at greening. The spectrum of approaches towards
W3 NB S ¥ beghdalined ladour different kinds ofresponses: denial (ita hype that will go away), bolt on
OFRR I WINBSy I|aLlSOoiQ G 2in(impofuzkdoigh wrintdgvate # I8l wiebtP ahdNd Y
whole system redesign (we need to rthink the very foundations of what we currently dajt 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 (optimizati@n)LotzSisitka et al2015) It is the latter approach, of doing
things differently, that tis study most prioritises.
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The importance of transformation in the agricultural sectpand the need to do things differently is
underscored by the growing pressure on agriculturééomore productiveo alleviate the food security needs
of a growing ppulation,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 thusincorporates 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 gadth. An omission

in these categories is that of women, who are underrepresented in SodBAD I Qa | I NR Odzt G dzNJ f

Green skills are critical for the successful adaptation of the principles of clsnaaet agriculture and the
transformation to a circular green economy. While green skills in the agricultural sector refer to a diversity of
knowledges, technologies and capacitigge overarching intetion of this studyis to identify emerging green
enterprises (demand fagreenproducts, services, practices, types of fayyspecialismgdemand for people to

work ingreenenterprisesandfor people who can identify, adse, support, research, creatajd skills (dmand

for ability to work in newenterprises and new occupations, afw abiity to change current practice related to
emerging occupations).

2.2 Methods

This study adopted a phasl mixed methods approach, at the core of which was the application of a value chain
analysis for distinct agricultural commodities itkentify opportunities for geening and job creation or skill
training.

This study focusedn specific commodity valughainsc from inputsthrough to consumptiorand wasteg and
identified key drivers; priorityareas2 NJ SR A 8 Q Ay (KS @I fdzS OKFAY O6LRAYI
had the greatest impact); and the roles, activities and associated skils rdetiose workingn it KS WK 2 (i &
areaswithin the value chain. Each specific step in the study is outlined below:

Desktop review of green skills in agricultureThis phase included aesktop review ofavailablegreen
economy and green skills literagyrin order to clarify the conceptual frameworks underpinning this study.
Additionally, theclimatesmartagriculture literaturewas reviewed in order to understand how this study could
build on the outputs of the SmartAgri study.

Selection of agriculttal commodities: An analysis was conductedf the primary agricultural commodities
producedin the Western Cape to select three value chains for more focused studgskéod review of multiple
commodities in the Western Capeas undertaken,comparing theeconomic contribution, growth and
employment potential, environmental impact, social impact, risk profile, mitigatand adaptation
considerations Information for these categories was drawn from commodity association and government
commaodity reports. Té following commodities were compared: citrus; deciduous fruit; livestock; poultry; grain;
micro-industries of cut flowers, honeybush, rooibos, and olives; and vegetables (specifically poratazsans

to narrow the focus)This part of the methodologgnd the results of the analysis are described in Chapter 3 of
this report.

PESTLEnalysis along value chain of three chosen commoditieA:desktop reviewwas conductedf the
political, economic, social, technological, environmental, and legal driffectiag 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 indosttgmmodity
associations and government reportand to a lesser extent fronacademic literature. For example, the
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Department of Agriculture, Forestry and Fisheries (DABRE)producedvalue chain reportgor a number of
agricultural commaoditiesSuch dcuments andreports were usedto map out the chosen commodity value
chains, ando 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 coiesutiadctechnological
innovations, and agprocessing, through to consumption.

Interviews with commodity association representativeskey informant interviewsvere heldto deepenthe
PESIIEanalysis and help to identify K S WK 2 & L2 { & Qi.e Aogporilriti€sor Bverfagizfoint@oK I A Y 2
greatest impact in value chainfhese includenterviews withtwo experts for winter grainspne expert for

pome fruit; andiwo (at the same timgfor poultry. Interviews were structured to ask specifically atgreening
opportunities down the value chaimformation generated from the interviewsascaptured through detailed
summary notes.

OFO mappingThe OFQlatabase was searched, drawing out the relevant occupations along the commaodity
value chains with aaful attentionto the hotspot areaskey occupations in the hotspots were assessed in more
detail with suggestions given for how the occupagibdescription or associatedccupational tasksould be
adjusted to reflect greener practice.

Site visits andnterviews at hotspots Different degrees of further analysis were pursued to help to understand

constraints and opportunities at the hotspot.

1 Forpome fruit,a further interview with a professional working in a hotspot was conducted.

9 For poultry, intenews were conducted with representatives and researchers (i.e. the supplyaidesite
visits and interviewsvere conductedat two linked hotspotssites. The site visits covered interviews with
managers on their daily tasks and training, anust#of al 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 Contextualiers of Green
Skills for Climat&mart Agriculture and
Commodity Selection

3.1TheSouth African Agricultural Sector in the Green Economy

¢CKS NRtS 2F | ANROdzZ Gdz2NB Ay GKS {2dziK !

Globally, developing countries are facing econonsocial and environmental challenges to achieving
sustainable development, including crises related to food, water and energy security (UN, 2013). South Africa i
characterized by high unemployment rates, and related issues of social justice, and p&lvre/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 presentir
opportunites forOK I y3Sed ¢KS ARSI 2F I WINBSy S02y2YeQ KI a
opportunities that arise from social and environmental challenges (Musvoto et. al, 2014).

While multiple definitions for the term green economy existoadly speaking it efers to an economy that
results inWnproved human welbeing and social equity, while significantly reducing environmergks rand
SO2ft 23A Ol (UNER 2o10ydrikultuieSim @veloping countries is seen as a fundamental sector in
contributing towards the green economy (FAO, 2012hasalsobeen identified as one of the crucial sectors
that will contribute towards a South African green econoiviugvoto et. al, 2014).

While agriculture presents opportunities for supporting greeconomic growth, there are a variety of
challenges that must be acknowledged. These include: i) the limited availability of res@uet#slénd and
quality wate) that support agricultural production, particularly for poorer farmers; ii) the relatileel 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 projeed changes in cliatic conditions (Musvotcet al, 2014). Attempts to increase the
contribution of this sector to the economy including the development of green skijsshould take these
challenges into account.

Agriculture is a diverse sectand isspread across: i) larggcale commercial agriculturanterprisesii) emerging
commercial farming; andi} sma#a OF £ S YR &Adz0AA&0SyOS FIN¥YAYyID ¢KE
Gross Domestic Product (GDP) has decreased signifiiamtly23% in1920 to 3.1% in 2003 (SSA, 2005),
decining further in 2009 to 2% (ERBR010). However, agriculture has strong linkages to the manufacturing
sector, which makes a greater contribution to the econonie @greindustrial sector comprises about 12% of
GDPand 20% of manufacturing employment (Baleta and Pegram, 2014).

Agricultural productivity is reliant on variowsitical inputs (indicated in bold) Approximately 13% of South
Africa has arable soil, with only 3% considered to ig&-potential agricultual land(WWF 2015:10)A large

LINRE LR NI A 2y 2 fand (sitféce 128 dméni NEByradad by overexploitation and improper and
unsustainable farming methods (UNEP, 2013). The number of farms along with the land area being used for cro|
production in SouthAfrica has declined considerably since the 1990s (V8A/R.d.). However, the decline on

Green Skills for CSA in Agriculture in the Western Capkine 2017 Page20



land area used halittle effect on overall production. The World Wide Fund for NaiW&VF)asserts that this
inconsistency points to an increase of production eimgiincreasedvater use for irrigation, increases in the

use offuel, agrochemicalsfertilisers and mechanisation as well as a growing dependence on genetically
modified seed Thisintensification particularly where it is not managed in a proper manmesults 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 tortpactsof climate change (Musvotet

al, 2014).

Importart inputs into the agricultural value chain are thlls required to undertake the work withiand across
different agricultural value chains. The Sedislucation and Training Authority for the agricultural sector, or
AgriSETA, notes that an expandedtiic 2y adza Gl Ayl ofS FIFN¥AYy3 LINI OGAO
knowledge (through research) and skills linked to developing and implementing green technologies that improve
energy efficiency, reduce carbon emissions and advance resource bustdinf A G & ¢ 6! ANAKR{ 9¢! =
the agricultural sector away from damaging practices requires identifying and developing the skills necessary fol
enabling greener agricultural practices within the spectrum existing jobs in the sector. New goseanjb
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 othange 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 PIaiNDP)

National Environmental Management Act (NEMA)

New Grovth Plan

Agricultural BroaeBased Black Economic EmpowermgkgriBEE)
Strategic Plan for DAFF

AnimallmprovementPolicy

Environmental Implementation Report

Experiential Training and Internship Policy

Integrated Growth Development Plan

LandRedistribution

Micro Agricultural Finance Institutions of South AfrigBAEISA) Credit policy
Agricultural research and Development Strategy

Pesticide Management Policy

Integrated Food Security Strategy

Trade Policy

=4 =4 -8 -8 _-8_-5_95_92_-2_--2°_-24_--24_-24_-49._-29

The agricultural sector is governed by severakts covering facets of production such asimal
improvement animal potection; fencing fertilisers genetically modified organism&MOs) marketing
agricultural sts animal dseasesand fire.

Two key themes within this policy environment that are paittely relevant to green skills:

1. Regulating product ethics and safe@onsumer demands for safe products produced with socially
acceptable environmentally friendlymethods are on the rise, internationally and nationatlywith
implications for labellingind 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 isoitgmt to consider what
skills are required to implement these regulations at different stages of the value chain.

2. Land redistributionA significant portion of public financial resources has been allocated to land reform and
agricultural support programes for disadvantaged farming communities. New programmes were
introduced in 2005 with the objective of supporting the development of madkieinted family farms
emerging from the land reform process, primarily through investment grants and provisiorcraicredit
and retail financial services in rural regions. The Land Reform Programme has reduced social tensions i
certain areas and has redressed previous injustickewever, progress has been slow and projects have
shown a 90% failure rate, decreasiogerall agricultural output in certain regions (WASR, 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 (Musebtal, 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. Costof farm inputs:The most expensive farm inputs are animal ffe@) and fertilisers. Retail prices of
these commodities are linked primarily to the oil price and the rand/dollar exchange rate, both of
GKAOK ' NB 2dzi 2 T This kad leddd inmdhichpddedl price2hjkeis Nfdrnd inputs. For
example, in 2008 the global demand for fertiliser surpassed supply. This, combined witctiatiag
price of raw materials used in fertiliser production, the rising oil praced increased shipping costs
resulted inunprecedentedinternational 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 fiuations and is under the control of a few larg
corporate companies (WWSEA, nd.). Farm-produced organic fertilisers anefforts to improvesoil
fertility have the potential to reduce input costs and the susceptibility of farmers to international price
fluctuations (WWFSA n.d.). This economic opportunity to redu@n 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 environmerBupermarket are a key driver of changing global dynamics in-fgrd trade,
production and employment. Supermarkets synchronize value chains that link production, processing, retail
and consumers, leading to a decline in traditional wholesale and wet maiketgsnumber of countries.

They are focused on consumers, and on low cost and consistency, governing their suppliers through
application of strict standards (Coe efialn n p0 @ ¢ KA & dzadzZ tfe& f26SNR (KS
their products. Green slkdl are required in this part of the supply chain, especially in relation to
procurement.

3. Energy use and carbon taxatiofccording to the South Africa Carbon Tax Policy (2013) the agriculture,
forestry and lanelise and waste sectors will be excludedritdhe firg five-year period of taxationThis 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 vulnéodhles in
the cost of electricity, putting particular pressure on crops that requitéold chai®? ¢ NB F NA 3 S NI
example in storage, processing or transpoBEjergy efficiency is a cost reduction and risk management
issue which can be supported lhe development of green skills at various points along the value chain,
including orfarm, cold transportation, storage, and retail.

Social drivers:

2 A wet market is a market selling fresh meat and produce, distinguished from dry mavkéts sell durable goods such as cloth and
electronics.
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A fundamental principle of nearly all government policy in South Africa is to address the pdsteirjo
discriminatory policies and practicasder Apartheid This is reinforced by bringing the formerly excluded black
majority into the mainstream economy by means of job creation and entrepreneurship has also been the
case in the agricultural sectaa labousintensive industryin which policy reformselate toa minimum wage for
farm workers, agricultural support for disadvantaged farming communiéesl reform,and a broad based
programme okconomic empowerment for the black population (De Villiers et al., 2009).

In practice, unskilled agricultural jobs can be problematic.ddmand for agricultural labour variesgasonally
andthis is reflected in the nature of the workforce. Hours ofrkvtend to be extremely long during the planting
and harvesting of seed and cragmd tend to beshorter at offpeak times. During rush periods field work can
take placefrom dawn to dusk. The intensity of the work ofdittle chance for rest breaks, atitk length of the
working day offers very little time for recuperatioRayment systems caiso encourage intensified working
hours Asminimum wagedor agricultural workers are lowand many casual, temporary or seasonal workers
are paid based on dgiperformance (i.e. per kilo of crop harvesteolw weeded, or hectare sprayed)there is

a strong financial incentive for them to prolong their working hours to the maxirsaras to enhance their
earninggFAOQ, 2007).

Other social challenges relateal 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 owner
try to lessen the impact of labour instability on their opias. Some farmvorkers live in remat areas and do

not have regular access to life skiltaining, or addiction support, further intensifying the vulnerability of
farming communities.

To create resilience within the agricultural seataas well ago contribute to local job and food securityit 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 sechatween mechanizatioand improved efficienciesn the one
handand labour sheddingn the other As described above, social instability can also speed up the need for
mechanisation in some agricultural value chainsther continents particularly inthe developing economies

of Asia and Latin Amerieagriculture has been transformed in more recent years into a progressive commercial
industry. h these areasnivestment in agricultural mechanization has allowed farmers to intensify production
and impove their quality of life along with contributing national and local growth. The FAO asserts that
increased levels of mechanization in Africa wonktionally lead to improved land use, increased food
production enhanced rural prosperitygreater expor potential and less reliance on imports (FAO, 200
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 t&mavironmental Performance Index (EPI), based on

a study done by Yale University (Western Cape Government, 2013a). This study considered air and water qualit
loss of biodiversith YR SO02maeadSyYx | INX Odz { dzNEstern Eap Bovdrimark S NB
2013). Farming is inherentyndintricately connected to the natural environment, most notably in South Africa

in the following key areas:
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1 Water: Agriculture is a wateintensive sector. South Africa issater scarce countrfalthough withdistinct
spatial and temporal variability of rainfall), with an easést 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 15> 2 F {2dziK ! TNXAOIQa G2a0Fft &1 G§GSNJ NB3
area is irrigated (DWAF, 2013kills are required both in the water and agricultural sectors for proper
L FYyYAYy3S YEyYyF3ISYSyd | yR dzi A ffdr dgticlithra pfodacfivity{ 2 dzi K !

9 Climate changeSouth Africa is a water scarce, samd country with a high degree of natural variability in
its weather systems, and regular occurrences of flooding and drought (WWF, C0d®ite is important in
determining potential agricultural activities and suitability across the country, especially for-salal
producers and subsistence farmers (LTAS, 2013). Changes in climate will amplify gredaotion water
and energy challenges already facing Soutlic#fit 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 or
how to adapt to climate change should be integrated into the agricultural extemsirriculum.

9 BiodiversitySouth Africa is a biodiversity hotspot. Biodiversity is critical for ecosystem services, agriculture
and agricultural tourisng the benefits of ecosystem services from biodiversity (such as clean, regular water
supply, protetion against floods, pollination and grazing) contributes ~ 7% to the GDP every year (Molewa,
2013).AGKANR 2F (KS O2dzyiNEBQa SO2aeaidSvya | NB dzyRSI
provide to farmers. Without interventions, this threatill accelerate and negatively impact agricultural
productivity and food security in the future (WWF, 2015).

{ Waste and pollutionHerbicide, pesticide and fertilizer noffLI2 8 S | G KNBF G (2 { 2dziK
(ground and surface water). In atdnh to the health impacts of using contaminated soil and water for
agricultural production, pollution presents a mari®&rrier forthose focused on the export market, where
health and safety requirements are more stringent.

1 Alien invasive speciesmd oher land management issues: The uncontrolled spread of invasive alien plant
species continues to outcompete indigenous plant specids alsoimpacts water supplyand drives
wildfires. Given the scarcity of water and the sensitivity of local biodiversitiopting appropriate land
management practices is critical. Amongst these include the need to remove and manage invasive alien
vegetation.

1 Land use changé&heBureau for Food and Agricultural Pol{BFAP) estimates thatith the current maize
farming yelds,approximately447600tons of maize will be taken out of productiamthe futureasaresult
of current and prospective mining operations. This will result in a 10% rise in the price of witiize
repercussiorfor local food security, particularlamongst the poofAgriSETA SSP, 2015)

Thedrivers described above interact with and influence each other. Green skills development in Soutg Africa
both in terms of new jobs and developing skills within existing §ates the potential to positivelinfluence or
changethis complex sector towards greater resilience in the face of environmental and climate change, and
G26FNRa I INBFGSNI O2yiNROGdziA2Yy (G2 {2dziK ! FNAOI Qa

Skill needsn Agriculture in South Africa

A shortage of specialiskills isone of the biggest challenges in the agricultural se@od in linked sectors such
as manufacturing, retail and watefhe skills requirements for agricultural value chains vary from skilled
managerial and professional occupations to fairly -level skills for agricultural labourers and eryel
workers in the agricultural value chaiagriSETA, 20)4There is a particular shortage of technical specialists in
the sector. For example, agricultural engineers, scierdistisagricultural techigians are listed as occupations of
high demand, making it easy for these specialists to secure working visas for South Africa (DHET, 2015).

In addition tothese 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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SO2y2YeQ o6al Al Si Flat 2 Fu A MeicK T ZdNOd NBiIF A NBNES SOz2y
energy generation, energy and resource efficiency, emissions and pollution mitigation, and natural resource
management. Across these areas, there are many opportunities relevant to tioeltagal 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 greer
opportunities, including: eergy efficiency YR a2f I NJ t + Ay GKS 2SadSNy /I L
agriculture; precision agriculture; water efficiency; the growing market for drone technology in agriculture as a
means of monitoring climate and enviroemtal 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 termshef skills requiredand 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 createmesiland 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 particularge@yriculturd

value chains in the Western Cape.

3.2 Agriculture in the Western Cape

The Western Cape is an important region for agricultural produgtigr2 a & 2 F { 2dzi K ! FiNR O
production takes place in this region, making a significant corinibuo the National GDRWCG, 2014
Wesgro, 2014)The agricultural sector is also currently the largest employer in the region (WCP(, &l 3
stability within the sector is therefore critical for supporting local economies, livelihoodsoaddsecutiy. For

these reasons, the provinegas selectedo focuson inthis study on green skills in the agricultural sector.

The Western Cape agricultural sector is knownpfmduction stability, which is reinforced by wdkveloped
infrastructure (GS, 2016)he varety of agricultural commodities cultivatezbntributes tothis sustainability
(Vink & Tregurtha, 2001Peciduous fruit, poultry/eggs, winter grains, vegetables and viticulture together
compriseover 75% othe total amountof commoditiesproduced in the region,and micro commodities
such as olives, cut flowers and teas are growing in popularity nationally and internationally

¢CKS LINAYFNE RNAOGS 2F (GKS 2SadSNYy /LIS DNBSy 90:
Western Cape as the l@st carbon province in South Africa and the leading green economic hub on the

' TNRAOIFY O2yiAySy {Caation2ofgredd Jobsis ane of Ihe thide syratedic priorities for
achieving this goalThere is a particular concentration on agrodudion as one of the drivers of lw

carbon economy within theremework. 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 amérkets (Musvoto et. al, 2014). The specific
green jobs and skills needed to achieve this strategy have yet to be properly explored.

al EAYATAYy3 GKS 2S8S80GSNYy /1 LISQa | RI Léichag wib reqiired A G &
planning, preparedness and innovatidrhe Western Cape is highly vulnerable to the effects brought about

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

2050 reduction ofwinter rainfall, andanincrease in variability of rainfall, the consequencevbich would

be higher evapotranspiration rates (Midgley, 2016). There will be winners and losers under the various
climate scenarios projecteWCDE & WCDP, 2016j), some of which apmoeed in Section 3.3Additional
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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 ComparinggriculturalCommaodities in the Western Cape

At the beginning of this research, a comparative desktopareseprocess was undertaken to select agricultural
commodities and their value chains for morediepth study. The purpose of this exercise was to identify activity
hotspots in particular value chairisat ¢ if better understoodg could unlock green jobiff the sector. The
outcome of this process can be viewedAppendix AThe agricultural commodities compared were primary
crops grown in the Western Capehese included:ittus; deciduous fruit wine and table grapedairy; poultry/

eggs livestock (pigscattle, ostrich, goatsprain (such as wheatjynbos cufflowers; honeybush dives rooibos

and ptato and onion We clustered these commodities into broader categories of fruit, livestock, grain, micro
commodities$, and horticulture.

The followirg indicators were chosen for the comparative desktop analysis of these commodities:
environmental impact (any negative impact of commaodity production on the physical environmecig| s
impact (the impact on local people and communities); climate chaiseprofile (the degree to which the
commaodity could be effeed by projected climate change); andowth potential and contributiorto overall
agricultural sector. A category was also created for other motivations for choice that did not fall withifi any o
the formerly mentioned categories. The researcher then worked methodically through these categories for each
agricultural commaodity, using theelevant SmartAgri documentation dra desktop search for commodity
specific documents or industry news artgler mentions of specific commodities in national documents such as
the National Development Plan. Key insights derived from this analysis are presented below:

Environmentalimpact:

M An area of environmental impact identified across most of the vahains waswater usage Notable
exceptions were the indigenous miawommodities whichrequire relatively low water usageless farmed
intensively. Additionally, these species often require less harmful agricultural inputs. For exarmele, t
natural predabr-prey associations for thimdigenous honeybush species dramatically reduce the need for
chemical interventions for pests and disea$dsCDE & WCDR016a).Irrigated and raiffed agriculture
have different impacts and vulnerabilities from a water uspgespective, which made it interesting to
select ore of each (deciduous fruit and wheat) for moredepth analysis from a skills perspective.

9 Cultivation of fruit and vegetables often takes placesensitive ecosystemsvhich may have high
conservatiorvalue. For exampleegions suitable for citrus production have a high density and total area of
important wetlands, many threatened by agricultuiRunoff from the ge of chemicals and fertilizers on
fruit and vegetable cropsan encourage the growth afien vegetation(WCDA et al., 2016pther threats
to ecosystems within or surrounding farmlands include destruction of riverbanks and wetlands, which act as
flow regulators and drought buffef®/CDA et al., 20168} onsidering the potential for reducingishmpact
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.

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

Social impact

8 Niche commaodities such as olives, specialty teas, and cut flowers.
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1 A useful metric for social impact is the numbejatfsacross an agricultural value chaiHowever, in most
cases data is only available for falemel jobs.The comparative analysis revealdt the deciduous fruit
industry is a major national employerl@8 000 on-farm workers- conwerted to permanent equivalents
(Hortgro, 2015))followed by the citrus (6000 onfarm workers(DAFF, 2014pand dary industries §0 000
onfarm workers(DAFF, 2014p)poultry ¢lirect employment for over 5600 (Moremi, 2013)) wine and
table grape (~2800 seasonal and-7 300 permanent ofarm workers). Employment numbers in micro
commodity productionare relativelylower ¢ an evaluation of the employment potential of the cluster of
micro commoditiesin the Western Cape would be a useful exercise for motivating governmesgtment
in niche cropsThe grain industry is also a low employer, due to high levels of anetion (only ~1000
Wg2N] 2LILRNIdzyAGASAQ F2N) 6KS gKSI G AyRaomavarNte Ay
grain value chain is extensive.

9 The current and potential involvement eferging farmersn a particular commodity could beaskified as
a positive social impact, althougih 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 particula
impacts positivelywith over 80% bproducers consisting of Small, Medium andmliEnterprises, making it
an interesting value chain to consider for this skills study. Approximately &8afiscale farmers from
previously disadvantaged communitiagre reported to havdoeen established yogovernment Extension
support to emerging farmers is therefore clearly a fulcrum point across some agricultural value chains for
increasing positive social impacts.

Climate changeisk profile

1 Water stresdgs a concern foall agricultural value chias, to varying degree@DWA, 2013)The greatest
threat to irrigated agriculturemay arise through malfunctioning water storage infrastructure and irrigation
systems, as well alrough increasing competition from other water users such as growing setthsn
particularly in times of drought, which could lead to reductigmsvater allocations to farm§WCDE &
WCDP, 2016fFor example,he greatest impact on potato productiaimder projected climate change
likely to come from decreased access to dtiign water, putting plants under stress anditeing yields and
tuber quality(WCDE & WCDP, 2016@jater storage capacity and maintenance of infrastructure ase
essentialfor wheat production The protection and management of higielding catchmentsand 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 efficiesies, will also need to be developed (WCDE & WCDP, 20T16g)
climate change projections for the rooibos growing region are highly concerning sincdnthage
increased variability of precipitation, a possible increase in the length of dry spellssiblgdeter start to
the winter rainfall season, heavier late summer rainfall (shifting season), higher temperatures and more
frequent and intense heat wavdtotter and Le Maitre, 2014 urrent climate risks are expected to be
exacerbated in a regiothat is already on the margnof viable farming livelihood8VCDE & WCDP, 2016).
Wine grape production in the Western Caigesensitive to reduced seasomainfall and longer dry spells
(WCDE & WCSP, 2018h)terms of water stress, every commodity is asaible to some extent we chose
to include both an irrigated and rafied crop in order to capture the potentially different green skills
hotspots required.

9 Deciduous fruit production in the Western Cajsesensitive tchigh temperatures and heat wavéSEA &
DAFF, 2013)he wine industry is also vulnerable to heat stress affecting grape qualiyods of high
temperature during the summer berry growth and ripening stages in the western coastal areas of the

4 Employmentumbers are presented differently by various national reports or studies, and are often not available at
a regional level.

Green Skills for CSA in Agriculture in the Western Capkine 2017 Page27



province could change the berry aromatic filand the style of winéom whichit can be madéWCDE &
WCDP, 2016hPDlive production in this region is sensitive tighhtemperatures and heat wavedsyvestock,
especially dairy cattle, cattle reared in feedlots and Bus taurudreeds, are sensite to heat stress which

will become more frequent in future. In dairy cattieat stress leads to reducecilk production and fertility
(WCDE & WCDP, 20166heep and beef cattle could be at risk of reduced growth and reproduction
performance, reduced na 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 coulddmefirial to livestockarming in the

colder areasChickens & sensitive to high temperatur@urnett, 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.

9 Pests and diseasage 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 (bunhot 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 dmirne diseases (WCDEW.CDP, 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 fun
diseases caesl 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 contributionto overall agricultural setor:

M 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:

. High growth potential .

Sheep  soya beans Olives, Pecan Nuts
Poultry Macadamias. KiSESdes
Eggs Citrus.  Nectarines Mangos
Cattle  Wool Plums, Prunes.  Tapje Grapes
Lucerne, Oats, Hay Dai Raisins
g Yellow maize v Cotton Apples he
2 Vegetables,, &
= Sunflower . Sugar cane. Pears. B W o
3 ® Pigs ananas =0
RS Canola Litchis g S
g _§ Wheat s 5 r'?n'
S = White Maize eaches 8 2
€3 Barley Tobacco ~ APricots <
) v
29 Sorghum
Groundnuts, .
Wine
Forestry

. Low growth potential .

As thismatrix shows, value chains that are both labour irgsiea and which have high growth potential
include fruits grown in the Western Cape, such as table grapes, pome fruit, and citrus. Olives are also labou
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intensive to produce, and are increasingly in demand locally and internationally, but production uslume
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.

1 The SmartAgri study revealed that tkevould be winners and loserander 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 taamigater, and that pests
and diseases can be managed (WCDE & WCDP, 2016j). Potato has an exceptionally strong positive respor
to elevaed CO2 (Haverkort et al., 2018pnversely, this research shows that optimal areas for viticulture in
the Cape couldbe 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 indostrgercial
expansion will be limitedand conditions of gradual warming @stablished production regions a growing
risk(WCDE & WCDP, 2016g).

1 Although niche industries employ fdewer people than the more established value chains, there is
significant growth potential for these value chains, with associagedployment benefs. Micro
commodities- such olives, teas, strawberries, cut flowers and cherrgesild create about 5000 new oA
farm jobs and 33000 new jobs in the value chain (fps, 2012). Some of the niche commoditesduced
in the region cannot be grawnelsewherec 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 stuc
be conducted to understand the green skills requirements in these chhias.

i 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 loaalarket consumption. (NAMC; 2007). Demand foicken 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).

9 Low cost imports present a risk to several vatlmins. For example, sporadic, lpwced imports of
subsidized milk products are a challerigdocal productionRecent trade agreements have resulted in the
flooding of the South African market with cheap chicken imports, reducing the price thafdooels can
get on the market for their chicken (TPS, 2016).

Selection of focal agricultural value chains:

Based on thecomparative exercise, it became clear that there were areas of potential growth, risk and
opportunity within all of the agricultural W@e 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 promot¢he 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 selttisrtherefore critical to ensure
environmental sustainabilitg especially under conditions of climate change 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 tc
national food security
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Commaodity Type

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

Winter grains, focusing on barley and  Norvirrigated (rainfed), expansive, low growth potential ar
wheat low employment, but strong links to food security.
Poultry, focusing on broilers and layers Livestock, emerging enterprise, high growth potential

In addition to showing strong signals within the comparative study described above, these commodities present
a spread across irrigated, intensive agriculture (deciduous fruit);imigated, expansive agriculture (winter
grains), and livestock farmingttvia strong emerging farmer involvement. This spread is useful because it gives
rise to insights that are applicable to other, similar commodities.
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4. Green Skills for CSA in the Poultry Value
Chain

4.1 Contextual drivers ithe poultry value chairfocusing on
broilers and eggs

Overview of the poultry value chaim South Africa andhe Western Cape
Contribution to the agriculturalsector

The poultry industry is the largest agricultural sector in South Afdeatributing~22% of{ 2 dzii K ! F NJ&
agriculture income in 2012 (SAP2012). Tl poultry industryis also important nutritionally to the South
African population, providing around twibirds of animal protein consumedRposendaal, n.d.; SAPA
2014). Acrosshe southern African regigrthe animal feed to poultry value chain has seen rapid demand
growth due to an increase in urbanization and a growing middle ,cleading to higher consumption of
poultry meat and egg$WWF, n.¢l SAPA, 2032This rapid growth has been accompanied by an increase
coordinated investments by predominantly large South African firms throughout the region (Ncube, 2016).
{ Ay OS (i,mdith Afdeans asie massively increased their annual consumption of chicken from 6kg to
27kg and doubled their per cad egg cosumption (WWF, n.dAs in many developing countrighe main
demand is that the poultry meais cheap The market for organic chickerwhich is typically more
expensivejs comparativelysmall (Roosendal n.d.).

The poultry industry israimportant contibutor to job creation andormal employment opportunities:
around 10% of all workers in agriculture are employed in the poultry setta poultry industry provides

direct employment for over 56 218 people and indirect enyph@nt to some 108 000 peoptérough for
example,distribution and feeerelated industries The industnyis the largest consumer of maizsupports
numerous peripheral businesses, arid a common platform for rural development as well as the

32 PSNYYSyidQa 1 SNB Re) BEwer| itMdirporia §6 aotedhiatlith dver 80% of
producers consisting of Small, Medium and Micro EnterpiS&d?A, 2012}he industry impacts positively

2y GKS fA@Sa 2F a2 Yl y Eor&kanhs, apuhd 2bKsHalkod teynérdlo@ a  LJ
previously disadvantaged communities have been established by the government 2BAPA

The poultry value chain

The poultry industry consists of three distinlthes of production namely the dayold chick supply
industry (i.e. hatcheies), the broiler industryand the egg industryAcrossthese threelines of production

all poultry farmers (smalécale, emerging and large commercial poultry famers) are represented by the
South African Poultry AssociatiBAPAJSAPA2012) DAFF, @14a).

5 Poultry breeding stock for the dagld chick supply industnnithe broiler industry are for the most part procured
from one of twointernational corporations, namely Aviagen Broiler Breeders and ®falsitress 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 KwaZulNatal, the Western Cape is one of the highest egg ekpprSouth African
provinces(DAFF 2014aln South Africa, nearly 70% of the totabbder productionis supplied by thirteen

large producers, whilst a number of smaller production units and the informal sector are accountable for
the remaining 30%.

Figure4 (Adapted from DAFF 2014a: 20) shows the value chain of eggs in South Afevaals the 5
stages of egg production: the importing of genetic stock (called grandpaf€nts)¥ LI NBy G Q &
comprising of rearing chicks from grandparents stock; the breeding of parent stock to produce hatching
eggs forday old chicks(called pullés); the production of egdsand finally the market outputs of the eggs
industry which consists of eggs and spent hens. Market digioibblof eggs isindertakenmainly by six

large retailers, therSmall Medium Micro Enterprisé{ a a 9 &hd iaformal trades. 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 companieaitlutggber, and Highveld-Gp
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a large role in distributing spent hens to consumers (DAFF 2014a). The value chain of egg production take
on average three years from thiearing ofgrandparents to the culling @f spentiayinghen.

Asillustrated in Hgure 5 (DAFF 2014b}Yhe 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). iBharmarket forive 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 distibute to the consumer. Smadicale operations sell the majority of live broiler meat.

I

Import: 403 million Kg

Abattoirs

207 Broiler meat

contract growers:
N ey Early Bird 82

Browers Country Bird 56

Rainhoar 47

SMMEs: 25% or
37 Breed 3 4 983 906
—»| primary: Cobb broiler meats
Ross and Hybro =old per weelk.
Multipliers: 34 J

27 Feed companies:
Meadow
Epol } 75% of industry
Afgri

24 remaining mills: 25% of
industry

Figureb: The structure of the broiler meat market chafadapted from DAFF 2014b

Risks, opportunities and trends

The differentstages in productior{in bold belowhave distinct risks, opportunities, trends and contexts that can
shape or define actiies at any particular point inbroiler or egg production. These different stages in

production are discussed further belowhe risks, trends and opportunities posed dlynate change are
explored separately in the section that follows.
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¢ KS LJ2 dzf { NdghestigpRtdzastiidNanithal feed.Grain cost increasesiave been experienced
globallydueto the drought in the USAnd other large grakproducing nations (e.dn 20078 and 201112)

with subsequent higher feed prices worldwide (SAPA; 20dre recently the drought in southern Africa

has raised costs for local producefsie main raw materials for feed are maize (59.3%), soya oilcake (16%),
sunflower oilcake (5%) 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 markétere are alternatives to say
oilcake including fishmeal or using -eite poultly by-products from processing.h€ local protein feed
industry has struggled to keep up with the pagkthe growth in the poultry industry However, new
alternative proteinsources are being explored including pests, new crops eod Wwaste (Bezuidenhout,
HAMPO® 5NJ bldzl 61yl 2dp hietw&n demadnd fér Ak medt Kridats siidol$ is &
anticipated to broaden more in the coming years, creating a compelltgntion to explore the
convenience of locally accessible, unconventional fee@istuf Ay LJ2dzf G NBE RASG T2 NY
bldzl 6yl Qa ¢2N)] SydrAata t221Ay3 4G GKS QGAFOAf AGE
for antibiotic growth promoters, such as rooibos, moringa and baobab (ARC, 2014). Another example of
innovation in the poultry feed can be seenAgriProtein, aio-friendly locallyproduced alternative tsoya
oilcake, though its cost coulak prohibitive tosmall locaproducers (see Ba®). The high demand for feed
protein feed and alternative feed options present new opportunities.

Box2: AgriProtein

AgriProteinis a Cape Towhased companjoundedin 2009 which converts food waste from
restaurants and retailers itCape Town tinsect proten in the forms of fly larvae as a natural
feed source for poultry. On a fast and industrial scaleP\gBl G SA Yy LINE RdzOS |
62NI RQa Yz2ailh adzadGl Ayl of SPratehROBY.I (G dzNI £ |y

I INKAt NRGSAYQa Fte I NBIFSo

GA monthago we started feeding themd K S vy &e@l ag@ots from the geniuses at

Agriprotei® ¢ KS&S 3Jdz2a NS Gl 1Ay3 wmnn G2ya 217
into nutritiousfly larvae. It will hopefully take the place of fishmeal, which is so widely use
FYAYFE FSSRX FyR KSyOS NBRdzOS G(G(KS LINBaa
come cheap. In fact they are priced in Eufos.6 CF NY¥ SNJ ! y3dza o6f 230
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