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OVERVIEW

OVERVIEW

Powerful forces are driving green economicrevolution worldwide, providing in the process a
strong lever for broasbased economic development imany parts of the globeand often re-
orienting national development trajectories.

South Africahavingone of the most carboiintensive economies in the worlds no exceptionlts
national governments stronglycommitted to wnleashing the potential of thgreen economyThis is

Of SI NX & & LIetv GrowttdEatt dtrgtegyl doGimeiit, whicklassifies thegreen economy

ad 2yS 27T sRKS J6 SBdOswia PE Action Pl&in turn, encompassestrategic
initiatives to develop green industries artd improve energy efficienciesMiore recently, the
Whl GA2YyLFE [ fAYl StiategdK [ oyKRSi Sw 9 a4 L2y Srhkaidnd fagskipl S R
programmesghat underline the progressive transition towards a greener ecorfbinyportantly, the
window of opportunity is quite limited and the international environmerg increasingly
competitive Thisindicatesa degree of urgency 8ouh Africa is to succeed the localisation drive

For instancegloballythe country ha®ne of the best solaresources complemented by significant
wind energy potentiain certain areasproviding astrong basis for the rotbut of these relatively
mature technologies. Furthermore, other forms of energy generation are also proving quite
attractive, with the biofuels and biogas industries fast evoltmgupplement the supply mi&outh
Africa is also facing serious challengethwespect to the conservation of its scarce water and soil
resources, the proper management of which will provide opportunities for development and
employment creation.

A greering economy shouldesult inexpansions of productive capacity and service delivery across a
wide spectrum of economic sectors, although contractions may be experienced in others. This
should be progressively supported by investment activity and result in meaningful employment
creation. A growing green economshouldalso translate into opportunities for the localisation of
production, either through the utilisation of existing production capabilities, or the establishment of
new capacity.

As businesses, households arsthite agencie progressively adoptleaner and more sustainable
operating modelsdue to public pressure,cost considerationsand evident opportunities the
sustainability ofa greenemgrowth and development patbhouldbe increasingly safeguarded.

PURPOSE AQHEREPORT

The green economy has been attracting enormous interest worldwAdebusinesses, households
and the public sector gradually choose to embrace green technologies and prattiegstential

exists tocreate a substantial number of neyob opportuniies and to facilitate reskillingln
considering the green economy concept, the definition utilisethe United Nations Environment
Programm® UNEPK X | INB Sy S O2 yesulsdin impkoded huthah Svelidirfg laridl

social equity, while significy i f @ NBRdzOAy3d Sy@ANRYYSYNllt NRala

In light of the adverse implications of the global economic crisis on employment levels, valuable
researchregarding the potential role of the green economy rational levelis being gradually
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OVERVIEW

released in countries such as thaiteéd Sates of America (USA)Jnited Kingdon(UK), South Korea

and China Multilateral institutions, national development agencies, government departments,
academic institutions and private sector r@seh units, among others, are increasingly partaking in
research projects in this aredowever, research that focuses on the employment potential of
specificgreenindustries or activities is far less prevalent at this point in time and revaeailable s
RAFTFAOMzZ G G2 F00Saad C&BIKONY 2 NBAS A lsyeBific NG 8BER O |

The primarypurpose of this report is to provide a segmented view of tied direct job creation
anticipatedto emergein the formal economyacrossa wide range of technologiesactivities that
may be classified as greesr contributing to the greening dhe economy Supplemated byrelated
information, both international and domestit,is hopedthat it will alsoassist a broad spectrum of
stakeholers in embracing a greegconomicrevolution, contribute to the prioritisation debate and
to the respective strategic planning.

Furthermore, by highlighting implementation challenges that are deemed key to unlock the green
SO02y 2 Ye QathddpdrSugaiblingd t& the fore the importance of stakeholder interventions
acrossthe boardt KS &dz00Saa 2F adzOK AYyUiSNBSyilA2ya ¢2d#z R
an earlier stage within a limited window of opportunity and develop competitive aidgnin
specificgreenareas.

However, heresearchteam is conscious of the fact that tipeioritisation of focus areasould have

been strengthened by theinclusion of investment costs, including the relative costs of various
technologies. Moreover, ansidering the segmented approach followedyist report does not
attempt to provide a general equilibrium analysiiet would take into account crossectoral trade

offs. It also does notover the issue of structural changes that would necessarily accompany a
transition tothe decoupling of economic growth from resource Ysich ashanges in the carbon
intensity of the economy and the consumption of natural resourcBsese aspects sh@ be the
subject of future research.

Nevertheless, it is believed that the research and analysis contained herein does provide a basis from
which to better ascertain the employment creation patial associated with greeninpe South
African economy aoss various segments, thus contributing to current debates on its menitd
policy-making

APPROACH FOLLOWED

The research team was encouraged to envision or tbinthe desired, yet pragmatiend-state for

the selectedsegmens of South Afric& §reerer economyin 2025 or alternatively the gradual
contribution that each could make over different timeframd#e approacls I & f | NB Q12L8Q >Wo 2
strondy quantitative and produed an interesting set of findingsalthough the coverage is not
exhaustive

After deliberation jt wasdecidedto focuson the following broadypes of activity
1 Energy generation which pertains to the generation of energy from sustainable, renewable
and/or alternative sources with low or rearbon emissions

GREEN JOB®Y ESTIMATE OF THE DIEFAPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 2



OVERVIEW

1 Energy and resourceefficiency, which captures among othersjnitiatives aimed at reducing
energy consumption through green buildinglar water heaters,ndustrial equipment and
publictransportation

1 Emission and pollutionmitigation, relating to the utilisation of technologies aied atreduang
the harmful emissions associated with highly polluting industries, including air pollution control,
electric vehiclesgleaner stoves, recycling, carbon capture and storage and watsment; and

1 Natural resource managementwhich covers the sustainable management and restoration of
natural resources, specifically water, soil and land, as well as the conservation and restoration of
ecosystems.

The employment potential for the inddual greenareas/technologiesvithin each of these broad
types of activitywas estimated forthree consecutivetimeframes:the short term (2011 ¢ 12); the
medium term (2013 ¢ 17); and thelong term (2018 ¢ 25). The analysisattempts to estimatethe
employmentpotential asociated with:building, construction and installation activities operations

and maintenanceservicesas well as the possiblecalsation spin-offs for themanufacturingsector

as the domestic production of equipment, parts and components benefits from preferential local
procurement.

Onlydirect jobsin the formal economyare estimated; that is, multiplier effects are not taken into
accountin this workg without specfying the skills requirementConsequently, the analysis only
captures a portion of the potential employment impact of gaeening economy. Evidence of
considerable backward and forward linkages through various walais of production, as well as
of indirect and induced employment effects is reflected in a number of international studies
Furthermore, recognising the eventuality of considerable job destructiomet approach was
adopted pa segmentof the green eonomy coveredLastly, the sectoral coverage is not exhaustive.

A standard layout was adopted for the broadctionsand their respective subsections, with the
exceptionof the natural resource managemesection,due toits specific characteristicgoreach of

the 26 green areas/technologies covered, lbrief description ofthe broad technology and its
variationsis provided inthe respective subsection. This fellowed by a brief overview of the
historical development and maturity stage listing ofmain advantages and disadvantagesd an
assessment of its introductiopotential in South Africa and in the rest of the African continegxt
snapshowof the global uageand key players ensues, thpsoviding an indication of its international
acceptance the degree of competition and potential partner&n analysis of the potential job
creation follows, including an outline of the assumptions made. Each subsection concludes with an
identification of key challenges and implications for politgkers and ther keystakeholders.

The research and analysis processolned areview of numerous domestic and international
publications, research papers, strategy documents amtlistry-specific information.Interaction
with experts, industry players, governmenftfioials and stateowned enterprises also provided
valuable guidance as to the strategic direction.

GREEN JOB®Y ESTIMATE OF THE DIEFAPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 3



OVERVIEW

EMPLOYMENT CREATION POTENTIAL

South Africa is facing an enormous challenge in the formawfexcessively high rate of
unemploymentat 25% or 4.4 million people without work in the third quarter of 2011 which is
largely of a structural nature, as well as a declining trend in labour intelsftyrts are under way to
increase the labour absorption of the various economic sectors (refer to Annefaremployment
statistics at sectoral level), with the green economy receiving particular attention.

The green economy is complex, extremely diverse, relgtivew and fast evolving in many of its
segments, particularly in an economy such as South N Thd-cauitrpwill essentially b dealing
with the progressive and simultaneoudroduction of technologies that are &ier being improved,
developedor commercialisedTheeconomic meritof many of these technologianay only be fully
establishedin years to comeppening up opportunities for the establishment of infant industries
over time.

The analysis reveals the potential of an unfoldigigen economyto lead to the creation of
approximately98 000 new directjobs, on average, in the shadrm, almost255 000 in the medium
term and around 48 000 employment opportunitieg the formal economyn the longterm.

Analysing tfs potential for each of the foubroadtypes of activity (seefigure0.1), it is cleathat the

jobs associated withnatural resource management(ie activities pertaining to biodiversity
conservation and ecosystem restoration, as wellas and land managemenpredominate over

the three consecutive timeframe® dzS (2 {2dzi K ! FNAOI Q& SEOQOBLII A2y |
The shareof such activities in the estimatetbtal employment potential rises fromraund 45% in

the shortterm to almost50% in the longerm.

However, the contribution maal by a progressively expanding greemergy generationsegment
increases froml4%of the totalin the shortterm, or just over 13 500 job$p more than28% in the
longterm, by which time som@&30 000 employment opportunities are, on average, expected to be
associagd with this type of activity.

New directemployment opportunities irenergy and resource efficiencgctivities are expected to
rise, on average, from around 31 500 (32% of the total) in the short term, to almost 68r (ot
under 15% of the totah the long term.

Activities associated witkkmissions and pollution mitigationin turn, are anticipated to result in
approximately 8 400 new direct jobs, on average, in the short term, with this number expanding to
just under 32 000 in the long term.

Figures0.2 to 0.4provide an overview of themployment potentid associated with the respective
building, constructionand installationactivities, operations and maintenance servid&&M), as
well as manufacturingperationsbenefitingdirectly from the anticipated localisation benefits.
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OVERVIEW

Figue 0.1:Net directemployment potential per broatype of activityoverconsecutiveimeframes
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i L R L
& [ ] &

..........

.....

i THI
Hin e

.....




OVERVIEW

Figures 0.2; 0.4: Net drect employment potentiaber type ofemployment activityover consecutive

timeframes
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OVERVIEW

Table0.1 on the next pageprovides asummaryof the average employment potential in the long

term (note that the jobs estimates were purposely not rounded throughout the analysis) for éach o
the four broad types of activityand respective segments. Therett localisation benefits for
manufacturing employment are aldisted. Both in terms obverall employment and manufacturing
employmentprospects, an indication is provided in the last two columns of the table of the extent of
job creationpotential e FNRY Wy S3Af AIA0fSQ GKNRdAdAK (2 WYISNE
notes belowthe table) over the three consecutiviimeframes.

Energy generationis expected to become an increasingly important contributor gi@en job
creation over time, as projects are constructed or commissionethimbiofuels industry, with the
estimated employment gains manifesting theelves over timeand without compromising food
security the wasteto-energy segment, particularly cogenergon in the short term, biomass
combustionin the medium and longerm, as well as pyrolysis/gasification in the loegm; solar
power, particularly photovoltaic power, although the employment gains associated with
concentratal solar power become evidenh the longterm; andwind power, with the momentum
setting-in in the mediunterm and intensifying thereatfter.

Although in the long term,energy and resourceefficiency initiatives are expected to deliver
relatively lower contributions to employmentreation than natural resource managemeand
energy generationthese areextremely important from a sustainability standpoint. Furthermore,
their anticipated employment contributionstart earlier, particularly througlvery high job creation
in relativeterms, associatedwith the rollout of bus rapid tansport (BRT)systems in several urban
areas of the countryEmployment gains are alsexpectedto emanate from the roibut of solar
water heatersespecially in the medium and logrm, with other gre@ building activieslikely to
result insignificantob creation in the longerm.

Overall, he employment outcomes associated wémissions and pollution mitigatiorare expected
to be relatively lower than forthe other three types of activiy, but this green area igbsolutely
critical from the environmental and societal perspectiveSonsiderable contributions are,
nevertheless, expected to be made by recycling activitiesjquaatrly in the medium and longrm,

as well ady the electric vehicleand lithiumion battery industriesin the longer run.

As previously mentionedhe largest contributions to job creation are likely to be associated with
natural resource managemerdue to the very rich endowment afatural capital irSouth Africa and
the need for its preservationThe level and pace ofatural resourcedegradation requirestrong
intervention to restore and/or safeguardecosystem. The expansion and improvement of the
W2 2 NJFAR2WI  LINPwaMNd akeSfarther valuable contributios to natural resource
conservationand more comprehensive ecosystemestoration in South Africawhile yielding
potential dividends in the form of inputs for downstream economic adgsitin the long term, most
of the jobs vould be comparable to those createdt presentunder the 2 y 3 2 Wefldng Q
programmes specificallynaintenance jobs, mainlpcated inrural and relatively poor areas. While
public works programmes and fiscal support have played the dominant role imtla@iagement, as
well as in the restoratin of ecosystem services, red@tig the associated employmenpotential
would require substantialfunding through innovativemechanismsn conjunction with the private
sector. Examples includine establishment of panents for ecosystem servicd®ES)and the
development of downstream activities (eg using the biomesHected throughthe clearing of
invasivedor the generation oknergy) among others
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Table0.1: Net drect employmentpotential estimated forthe four broadtypes of activityand their
respective segments in the logrm, andan indication othe roll-out overthe three timeframes

Total net Net direct Total net Net direct
direct manufacturing direct manufacturing
Broad green economy
category Segment Technology/product | employment | employment |employment| employment
potential in [potential in the| potential | potential (ST,
the long-term Iong-term (ST, MT, LT MT, LT)
ENERGY ) Onshore wind power
GENERATION Wind power - 5156 2105 VL,L, M L,M,H
Offshore wind power
Concentrated solar 3014 608 N, VL, M N, VL, M
Renewable |Solar power power
(non-fuel) Photovoltaic power 13541 8463 M, H, H H, VH, VH
electricity Marine power Marine power 197 0 N, N, VL N, N, N
Large hydro power 272 111 VL, VL, VL VL, M, VL
Hydro power icro- N
Y p Micro-/small-hydro 100 0 VL, VL, VL N, N, N
power
Landfills 1178 180 VL, VL, L VL, VL, L
Enelibased Biomass combustion 37270 154 VL, H, VH VL, VL, L
renewable Waste-to-energy |Anaerobic digestion 1429 591 VL, VL, L VL,L, M
electricity Pyrolysis/Gasification 4348 2663 VL, L, M VL, H, H
Co-generation 10 789 1050 L,M,H M, H, H
Bio-ethanol
Liquid fuel Bio-fuels 52729 6641 M, H, VH L, H, VH
Bio-diesel
ENERGY GENERATION SUB-TOTAL 130023 22 566
ENERGY & RESOURCE Inlsulatlon, lighting, 7340 838 L M. M L M. M
EFFICIENCY o windows
Greenbuildings |go|ar water heaters 17621 1225 L H, H L, M, H
Rain water harvesting 1275 181 VL, VL, L VL, VL, L
Transportation Bus Rapid Transport 41 641 350 VH, VH, VH H, M, L
Energy efficient motorg -566 4 VL, VL, VL VL, VL, VL
Industrial
Mechanical insulation 666 89 VL, VL, VL VL, VL, VL
ENERGY & RESOURCE EFFICIENCY SUB-TOTAL 67977 2686
EMMISIONS AND POLLUTI Air pollution control 900 166 N, VL, VL N, L, L
MITIGATION Electrical vehicles 11428 10642 VL, L, H N, H, VH
Pollution control |¢jean stoves 2783 973 VL, VL, L VL, L, M
Acid mine water 361 0 VL, VL, VL N, N, N
treatment
Carbon Capture 251 0 N, VL, VL N, N, N
and Storage
Recycling 15918 9016 M, H, H H, VH, VH
EMMISIONS AND POLLUTION MITIGATION SUB-TOTAL 31641 20797
NATURAL RESOURCE Biodiversity conservation & eco-system 121 553 0 H VH. VH N.N.N
MANAGEMENT restoration ’ ’ T
Soil & land management 111373 0 VH, VH, VH N, N, N
NATURAL RESOURCE MANAGEMENT SUB-TOTAL 232926 0
TOTAL 462 567 46 049
Notes
VH= very high (total employment potential > 20 000 direct jobs; manufacturing employment potentiedG03direct jobs)
H = high (total employment potential > 8 000 but < 20 000; manufacturing employment potential > 1 000 but < 3 000)
M = medium (total employment potential > 3 00But < 8 000; manufacturing employment potential > 500 but < 1 000)
L =low (total employment potential > 1 00But < 3 000; manufacturing employment potential > 150 but < 500)

VL = very low

Source: Authors

(total employment potential > ®ut < 1 000; manufacturing employment potential Hut < 150)
N = negligible/nongtotal employment potential = 0; manufacturing employment potential = 0)
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In summary, although employment related to natural resource management is likely to predominate
over thethree consecutiveimeframes, energy and resource efficientypes of activityare expected

to make considerable contributions in the short term, although these will be eventually
overshadowed by the expanding energy generation segment as numerquejects are
implemented.

The largestgainsare likely to be associatedith operations and maintenance(O&M) activities
particularly those involvedni the various natural resource management initiativés the longer
term, operations and maintenance employment linkedrenewableenergy generation plantsill
also be substantialThe employmentgrowth momentumrelated to building, construction and
installation activites peaks in the mediumterm, largely propelled by mass transportation
infrastructure,stabilising thereafteasgreen buildingnethods becme progressivelentrenched

As theprojects related to a greening economy are progressively commissioned, the potemtial
localisation ofmanufacturingalso becomes increasingly viable. Manufacturing operations supplying
equipment, parts and components togreeringeconomy, whether these are brownfield expansions

or greenfield/infant industries, @uld record competitiveness gains over time. This willdogely due

to economies of large scale production targeting both the domestic and export markets (principally
elsewhere in Africa), but also due to technological improvements, knowledge acquisition and
productivity gains.Employment gains in manufacturireye also expected to be relatively more
stable than construction activities, since the sector should continue exhibiting growth potential as
new and replacement components are produced, as additionakatarare penetrated and as new
green technologies arintroduced.

The manufacturing segments that are expectedo withess considerable employment gains
OAYRAOIFI SR & W4 in felative/ternmisia $he lidrigtérin Sre thosezir@dbvéd in the
production of electrical vehicleand related batteriesrecyckd materials solar P\€omponents; and
biofuels.The ecycling and solar Pdégments are expected to develop the employment potential in

the mediumterm, while the electrical vehicdeand biofuels segmentay takelonger togenerate

the respectivegains Manufacturing sgments with higlS YL 2 @ YSy (i LR 4GSy GALFf 0o
the table above)in the long term would include suppliers of:pyrolysis/gasificationplants
components foiwind farms insulationmaterials lightingand windows; and solar water heatersin

most instances,the employmentgains would berealised gradually over thethree consecutive
timeframes

It should beemphassed that the employmentprojectionsare highly dependent upoa concerted
and coordinated effort by all roleplayes. A conducive, crossutting and supportive policand
regulatory environment is essential for the implementation and/or development of the various
technologies associated withgreening of the economy.

KEYIMPLEMENTATION CHALLENGES

The successful transition to a greener economy and the realisation of the associated employment
potential will depend on numerous factoré strong commitment by bth the public and private
sectoisis essentiato addressmplementation challenges such #se development otonduciveand
pragmaticpolicy andregulatory framework, institutional capabilitiegnd skills funding availability
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technology acquisition ancesearch and developmenamong othersThe individualsections of this
report highlight some of the respective implementation challengesiamglications many of which
would need further investigatian

For thisto materialise the extraordinaryand collaborativeeffort required will have to befocused,
well integrated and coordinated within and across sectorgargeting both the demand and supply
sides of a greening economy within realistic yet ambitious timeframesThere will always be
difficulties along a transition path, thus warranting a degreesefsitivity acrossa range of
stakeholderstaking into account the various intéinkages and tradeffs in order to minimise the
adverse consequences ardhancethe benefits.To achieve the desired outcomes, signailay have
to be sentby the public sectosuch asncentives,facilitatingmechanisms, etc.

¢KS O2dzyiNE QA O2 YYAIlYS yust béstippdrted HyxaliStif shdld madilitng 0 K L
and longterm milestones incorporatinghe rollout of infrastructural and other invesments.

Suitable inancing mechanismsould also reduce the risk®r investors with the development

finance institutions playing @atalyticrole in thisregard

Regulatoryenvironment

The slow pace in therevision, amendment andlevelopment ofcertain regulatory frameworks
accompanied by coordination armmmunication challengesuch asclarity regarding thellocation
of responsibilitieswithin the public sectar transparency orprocessstatus and dissemination of
relevantinformation, have often caused unnecessary uncertainty, held back investnaetivity in
green technology applications and, as a redudtyeconstrained their rotout. However a transition
to a greener economy should not necessarily resudtrimcreased regulatorpurden thusrequiring
simplification andstreamliningwhere possible. fiicienciesshould be pursued in order tfasttrack
the requiredapproval processsfor green investments (egnvironmentalimpactassessment$EIlA),
water permits).Local government iexpected to play a major role in the implementation of green
projects and, therefore, coordination and support to ensure the necessary capacities are vital.

Commitment/readiness to ensure growing green demand

In addition to regulatory aspectthe impatance ofthe public sectomplaying an exemplanfeadng
and facilitatingrole in the greering of the economycannot be overstatedeg demand stimulation
through public sector procuremehnt

The level of commitmentawarenesand readiness of the privatectorand household sectors must
also be enhanced (eg behavioural changes ranging fraperty developers bugginto the concept
of green buildingsto householdsand enterprisesopting for energyefficient and water saving
technologies)

Localisation

Sufficient local demand will have to be developed on a sustained laagisgpes complemented by
export market penetrationparticularly within the African continenfor localisation programme to
succeedMost machinery and equipmenas well as components associated with green technologies
will be subject toserious foreigncompetition The competitiveness of various segments of South

' TNAOF Q& Yl ydzFlF OQlidzNAy3a 61 4aS KIFa 0SSy SNRRAyYS
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increased import penetrationLocal players will have to offer competitive prices, quality prodatts
various levels of sophisticatioand efficient service deliveryd withstand import competition.

The availability of competitively priced inpui®g steel) and services tosupport domestic
manufacturing will be essential, asilwbe the establishment of strong relationships with global
technology partners in the case of advanced equipmerith the intention of gaining access to
intellectual property rights

Addressinglte aboveshould form part of clear longerm nationalindustrialistion strategiesaiming
to maximise the localisation benefits of a growing green econdfmeseshould be developed in
partnershipwith the relevantroleplayes, well communicted and effectivelyimplementedso as to
remove uncertainty Temporary gvernmental support for the development affant industries may
be requiredin certain instancespreferably on a performance basiget, this must be approached
with pragmatism, as South Africa witht be alone in the localisation drive.

Furthermore, in order @ succeed the strategieswill have to be built on a strong industrial
foundation from which to develop several of the manufacturing opportunities idiedt in this
report. Substantial investment activity in green industries will be the natural reaction of the business
sector to a more conducive regulatory environment, changing behavioural patterns and
consequently increased demand.

Research and devadment (R&D)will be crucial in securing and maintaining competitivend$ss
could be accompanied by the establishment of dri multilateral global cooperation tencourage
technology transfer.Relative competitiveness and the success of the market aaoep or
penetration efforts, whether locally or abroad, will also increasingly depend on the perceptions of

existing and future customer bases regarding the impact of business models on society at large and

the natural environment.

Skills shortages

Although substantidhuman resource capacity is available locallghartage of killsin certain areas
is likely to constrainthe development ofsegments of agreering economy Hence, acoherent
strategy is needed to address skill constraints thay prevent the expansion of thepertinent
sectorsor the introduction of new activitiesThis would include wrker reskilling programmes
towards greener disciplines and activities.

Resource availability

A range of different resourcemre essential factogin the green economyparticularly whereenergy
generationand water supplyare concerned.The main concerns in this regard pertain gsource
availability accessibility, quality, sustainability and price These factors are, individuallgr
collectively often key to the longerm viability of certain types of green economy projedikis has
been evidenced by a number of projects implemented to date (eg biomasshce, security of
supply of resource inputs at the appropriate price is crucial forstgainability of new venturesn
certain instancescurrent and futureinitiatives (egthe W2 2 N] Ay 3  F2 NJ 2 IméyS NI
mitigate this risk to a considerable extetut this could be supplemented by accessing resources in
the broadersouthern Afrian region.
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Taking the lead

A gradual but effective transformation of behavioural patterns, particulaitia respect to resource
utilisation and protection, is deemed critical for the evolution of a green econdtrig.not simply
about responding to an adequate level of incentivisation or to the impositioregéilations and
penalties, it is also about choicd¥ seeking greatezonsumption and productioefficiencies and by
making choices that are conducive teetproliferation ofgreen industries, products and servicas
well as the protection of resourceSputh Africarhouseholdsbusinessesand government agencies
will establish momentunand progressively reinforce the graagof the economy.
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INTRODUCTION

INTRODUCTIGN

In its recent green economy studyNEPR concluded that environmental sustainability and economic
progress are not opposing forces and that significant benefits will flow from the greening of the

62N RQa SO2y2YASad DNBSyAay3

3 8y § Ndalite®nis of igh®mB | &

growth in gross domestic productaDR ¢ even in poorer or developing countriesas well asn the

form of ecological gains due to positive impacts on the natural capital of ecosystems and
biodiversity.An mportant synerg exists between poverty eradicatiqensuring food supply, water,
energy and health, as well as support to subsistence farmers) and enhanced conservation of natural

capital.
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secondary and tertiary sectors.
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growth potential and edirecting its development trajectory in the 2tentury. A burgeoning green
economy will reflect a clear expansion of productive capacity and service delivery across many
existing areas of economic activity, and the introduction of numerous new acsivitighe primary,

This should be evidenced by substantial investment activity in conventional andrattonal

activities, meaningful employment creation, sustaining competitiveness in a world that is
increasingly detemnined to address adverse climate change trends, and by opportunities for export

trade, among others.

The imperative of stabilising greenhouse gas (GHG) concentrations in the atmosphere within
particular boundaries, so as to contain atmospheric warmingdseand other associated forms of
climate change, is leading to discernible behavioural change in societies around the world, and to

the consideration of (or a commitment to) specific national targets.

On top of thsx

0 K S @wing threat oAy ONB I aLINRTI SWSIA2Z2 Yy AaYQ TNRY
countries in the form of tariff and notariff measures such as carbon taxes and restrictive

a 0 | y RY SNdR &ends are proving to be a powdrforce for the evolution of green economyo

protect biodiversity, address adverse climate change trends, pollution and unsustainable resource

use

Table 1.1 Topfive countries/regions (plusSouth Africa, Brazil) ranked in terms of total emissions

and listing emissions per capita

Rank | Country Total emissions (milliort) Emissions (t/capita)] Emissions (kg/USD GDH
1 China 68772 5.14 0.55
2 United States 51950 16.90 0.46
3 European Uniorg 27 35768 7.15 0.30
4 India 15858 137 0.35
5 Russia 15326 10.80 1.00
X

14 South Africa 3694 7.49 0.70
15 Brazil 3378 1.74 0.20

Note: * Excluding emissions from deforestation and fossil fuel exports.
SourceAuthors, compiled from International Energy Agency (2011) data.
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INTRODUCTION

The importance of the green economy is certainly ©ohfined to climate change considerations.
The anticipation regarding its economic potential underpins the green initiatives of many
governments throughout the globe, particularly as they attempt to stimulate an economic recovery
and seek various means @kvating and sustaining growth and employment creation.

Several countries embraced the green economy model much earlier and at varying speeds, with the
likes of Denmark, Switzerland and Germany being among thetwesiat the forefront Emerging
economies such as China are making huge commitments to green energy production and clearly
intend to play a dominant role in several of the associated industries (eg wind power equipment
such as turbines).

South Africa has one of the most carbioensiveeconomies in the world, thus making the greening

of the electricity mix a national imperative. For instance, with one of the best sekwources

globally and available land, there are opportunities for the successfubublbf concentrated solar
powero/ {t 0 YR LK2G2@2fGFAO0 ot 0 &2t NJ LJ2¢6 SN LINZ
energy potential. The attractiveness of wind and solar technologies is not only supported by
conducive natural conditions nationally, but also by the relatively meastage of their technological
development. However, other forms of energy generation, suctoggneration and other wastm-

energy options are also proving quitgtractive. With respect to ligd fuels, the fast evolving

biofuels and biogas industriesill supplement the supply mix.

South Africa is also facing serious challenges with respect to its natural resources, particularly water
and soi] as well as in managing its wasidequately The proper management of its scarce water
resources is urgentlrequired if the country is to avert a massive future crisis with unimaginable
economic, social and even political repercussions. Similarly, soil conservation is extremely important
for the welfare of communities and the sustainability of farming, forgsttourism and several other
types of economic activity.

South Africa has committed to investing in a green economy, being cognisant of the potential
economic and social returns. The green econguey seis one of the ten s® f 2$R RWMA S NJ
identifiSR 0 NewiG®vthWPattt y R | 1Se& F20dza I NBIF 2F G4KS 5SL
Uhdustrial Policy Action Pt | (fP@AP2) The recently released?b | G A2y € [/ €AYl OGS [/ K
{ G NI G S3e Q fudhgrhighBghd Sbmel®MNte priority sectorsAs the economy progressively

adopts cleaner, more environmentaifsiendly and/or energy efficient technologies and processes,

the sustainability of its growth and development path will be increasingly safeguarded, due to
improved natural ecesystem and social protection.

Looking ahead, South African businesses, households and public sector agencies will have to improve
their energy efficiency, as cost considerations and the evolving regulatory landscape gradually force
them to alter their energy consumption behaviour. Related opportunities range from th@ublbf

solar water heaters to effient lighting, insulation, electrizehicles mechanical insulatiorand
metering equipment, to mention but a few. Substantial investrhactivity in green industries will

be the natural, yet gradual reaction of the business sector to such signals and to changing
behavioural patterns over time.
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The solid growth potential of renewable energy (RE) msburceefficiert technologies in yars to
come, both nationally and elsewhere in Africa, will also translate into numerous opportunities for
the localisation of production, as a critical mass of demand for numerous parts and components
gradually develops.

Various South African manufactog firms may already be in a position to accommodate some of
the procurement needs, possibly with certain operational adjustments, but their production capacity
may have to expand in response to rising demand. Furthermore, many new industries can be
establshed afresh, as the localisation process intensifies.

The positive ramifications in South Africa could be enormous for rural and urban areas alike. Rural
development outcomes, for instance, are likely to be substantial, since most natural resources are
found in such areas, with net gains in the form of improved access to energy, water and sanitation,
as well as enhanced food security, to mention but a few.
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2.2

METHODOLOGY

METHODOLOGY

During the research and analysis process, the team consulted numerous publications, research
papers, strategy documents and indusspecific information, both of aSouth Africanand
international origin. There was substantial interaction with local and foreign experts, as well as
industry players involved in the specific activities, or currently sitdideveloping the various
existing/potential technologies. Significant engagarhwith government officials and statewned
enterprises also provided valuable guidance as to the strategic direction.

Existing studies and models pertaining to estimations of the job creation potential through a
greening economyhave been primarily ampiled for developed nations in North America or in
Europé’. These studies and models are based largely on highly disaggregated Isdatarthat is

then used in an inpubutput model to simulate different scenarios and their impact on job creation.
Since data at such disaggregatedevel is not available in South Afridae research teanhad to
develop a methodology to estimate thEmploymentcreation potentialof a progressivelgreening
economy

The literature review and consultation with numoeis roleplayes enabled the researchers to derive
demand estimates and to obtain data for the employment calculations under each of the segments
covered, while informing th@ppropriate approach to be followed in each instan€ke final report
benefited, during the drafting stages, from inputs and comments provided by numerous experts,
locally and internationally.

Greensegmenttechnology coverage

The initial step involved a scoping exercise that attempted to identify the green technology universe.
Thesegmentstechnologies within this universe that were deemidbe ofsignificant interest from

a South Africarperspectivewere subsequently selecteertain important segments/technologies
may have been excluded die an inability to access the necesgarformation for purposes of the
report. Their stage of development andnticipated potentialapplication locally werefurther
determinants in selecting theegmentstechnologies that would be investigated further.

The coverage was eventually narradvdown to 26green segments/technologighlat could result in
employment opportunities as thegreeningof the South African economy unfolds. These were
grouped under thefollowing four distinct broad types of activitgnergy generationgnergy and
resource €iciency;emissions and pollution mitigation; andhtural resource management.

Employment focus and categorisation of activities

Only direct jobsin the formal economywere estimated (ie multiplier effects arenot taken into
account in this work and thesewere calculated on anet basisto take into account anticipated job
losses at a segmented level

The employment potential was categorised according to the following types of activity:

1 Building, onstruction and installation ¢ This pertains to ay type of infrastructure, plant or
factory that would have to be built, or the installation of equipment (eg solar water heaters) in
order to introduceand/or expand a specific greesegmenttechnology in South Africa and/or in
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the rest of Africa(RoA) Jobs related to construction are by definition temporary jobs and,
therefore, were captured over the relevant tiframe.

1 Operations and maintenance; This refers to the employment involved in operating or
maintaining the new infrastructurdeg a wind fam) but excluding manufacturing plantshe
jobs created inthe operation and maintenance of new equipme(gg air pollution control
equipment) farming employment (eg production of farm inputs for biofuel plants), as well as the
bulk of employment generatk by natural resource management activiti€duch employment
may be of a permanent or temporary nature. Employment opportunities related to operations
and maintenance activities elsewheva the African continent aralso taken into account.

1 Manufacturing ¢ This refers to the job creation potential associated with new manufacturing
activities (eg electrical vehicle manufacturing, biofuel and recycling plants), including the
production of materials, components, equipment and other direct inputs in suppbrthe
respective green segment/technology (gglar PV panelsThis employment is deemed to be of
a more permanent nature Futhermore, export market penetration (largely isouthern Africa,
but also in the rest of the continentis often required in order to secure the longgrm
sustainability of manufacturing operations.

Timeframes, employmentpotential calculation

The time horizon spank5 years, grouped as followghe short term (ie the year2011and 2012);
the mediumterm (ie the subsequent fivgrear period up to and including the year 2(Q1@nd the
long term (ie the subsequent eighyear period up to and including the year 2028 should be
noted that the employmentanalysiswas undertaken in 2010 and early in 20h1beit with later
revisbns.

The estimation of the employment potential was based on the anticipated number of jobs per year,
on a noncumulative basis. Thus, for a construction job to be sustained from one year to the next,
the construction activity woul need to be maintained, while an increase in employment would have
to be associated with a higher level of construction activity. It follows, therefore, that a slowing in
construction activity, possibly due to the saturation of the market, would resul idecline in
employment opportunities over time. A similar rationale applies to manufacturing activities.
Nevertheless, external opportunities, whether in the rest of Africa or elsewhere, could sustain
employment levels in whatever activity, partiallyfafly, on a more permanent basishe lifespan of

the facilities/equipment was, where necessary, taken into account in the employment calculations as
it has replacement implications.

Employment estimates for operations and maintenance activities, in, toapture the number of
people needed to operate the plants already constructed and commissioned, implying that the
workers employed in year one would still be employed in year two and so on. Thus, as the number of
plants increases, so does the quantumeaiployment associated with operations and maintenance
requirements.

The jols are also calculated on a ftiline equivalentbasis. For instance, if a crew teh people is
able to build a plant inhree months, it would have to buildour plants per yearri order to be
considered fully employed. However, should the crew build onkyplant, the employment creation
would be reflected as.3 jobs.
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The employment potential was deterned for each year by creating an assuntedld programme

for each geen segmenttechnology, where possible, and then averaged for each time fraase
highlighted in the following table (for further detail on the calculation method for the CSP build
programme depited in the table, refer to thenotes below it).The principal ream for utilising an
average for each time period (ie short, medium or lomgm) was that some of the green
segment&echnologies exhibited significant anaufluctuations in employmengspecially regarding
construction activities and manufacturing potential. Consequently, undue focus on the employment
levels attained in any specific year could result in a distorted or inaccurate perception of the
sustainable potential.

Table 21: Assuned build programmeand direct employment calculations forconcentrated solar

power (CSP)
CSP plants CSP plants Construction: [Construction: [O&M: SA  [O&M: RoA [Manufacturing: |Manufacturing:
completed: SA |completed: RoA [SA RoOA SA ROA
Number of MW
per year 18.75 18.75 18.75 18.79
Number of
workers per MW 21.6) 2.16| 0.54] 0.05) 14 .4 14.4
Construction
period years 2 2 2 2
Year No. of M No. of M No. of jobd No. of jobd No. of joby No. of job No. of job No. of job
2011 0 0 0 0 0 0 0
2012 0 0 0 0 0 0 0
Average short
term 0 0 0 0 0
2013 0 58 0 0 0 38
2014 100 132 0 54 0 88 0
2015 130} 173 1 124 0 115 10
2016 170 25 225 4 216 1 150] 29
2017 220 50 294 6 335 3 196 38
Average medium
term 176 2 146 1 117, 15
2018 290 50 386 7 492 3 257 48
2019 380 75 501 10 697 4 334 67
2020 490 100 651 13 962 5 434 86
2021 640 125 829 16 1308 7 553 104
2022 800 150 922 17, 1740 8 614 11§
2023 800 150 922 18 2172 8 614 119
2024 800 160 922 21 2604 9 614 134
2025 800 200 922 23 3036 11 614 154
2026 800 200
Average long
jlerm 757] 16) 1626] 7 504 104

Notes (i) Using the example of the CSP build programme depicted in the above table: The construction and manufacturing
calculations utilise the number of megawatts that will be completed in a specific year as well as the following one, divided
by the number of megawtts that can be built within a year, multiplied by the number of people required per MW and
then divided by the number of years that it takes to build the plant. In numerical terms for construction in 2016, as follows
= ((10+220)/18.75) x 21.6) / 2

(ii) When calculating the number @&M jobs, the number of megawatts completed in the specific year is multiplied by
the ratio of workers per MW, plus the number of workers employe®&M in the previous yearnl numerical terms for

2016 =170 x 0.54) + 1

Source: Authors

A moddling exerciseundertaken by UNEPhasindicated thata greening of the economy could
during the transition periodbring about job lossem the brown economyespeciallyin the absence
of additionalsupportmeasuresAccordingo the respective repoff, the creation of new jobs in the
greener economy should nevertheless exceeesthlosses over timgrovided that the necessary
reskilling and reeducating of the workforc@astaken place.
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Accordingly, iroughoutthe analysis and estimiain process, due consideratidmas beengiven to

the possibility of job destruction. Hence, the employment potential estimates reflect net job creation
at a segmented leveFor example, lear instances oéxisting jobgpotentially being lost as a direct
result of the rollout of agreensegmenttechnology areanticipatedin the energy efficient industrial
motors section, as well ai; the bus rapid transporsection

Although all the estimates are based on the methadyl described above, the various
segmentstechnologies exhibited differing degrees and quality of information available, whether
locally or internationally. For certain technologies, it was possible to construct annual tables
indicating the roHout over ime, while in other cases it was only possible to estimate averages for
the period. Some technologies, such as solar PV and &8&Rilso characterised by significant
variations in the application and design of plants, in which case the employment pdtestiaciated

with such variations was averaged out, and it was assumed that the various types of technology
would be rolled out in an equal manner.

Ratios were utilised ith respect to specific greesegment#technologies, with such ratios being
either financiat or output related. For exampleatios ofemployment per megawatftMW) installed

were used in the case of solar PV, while a ratio reflecting the number of workers per rand spent was
utilised for air pollution control equipment. Accordingly, theofile of megawattsinstalledor the
amounts spent formed the bases for the employment calculations, respectively.

Other technologies used the estimated number of workers that would be required per fixed activity
(eg the number of people per plant wasllisied in order to determine the employment potential in
the biomass combustion subsection of watbeenergy).In turn, the calculation ofte employment
potential in the bus rapidransit (BRT) subsection of transport efficiency involved using employment
numbers observed inthe actual r@lldzi 2 F W2 Kl yySaodzZNHQa . w¢ aeadas

Other assumptions

Multiple/competing demands for inputs

Certainsegmentamay share the same inputs to a greater degree than othéos example, there is

no limitation on the solar availability for two competing technologies, such as PV and CSP, although
the landand waterresources do play a limiting role. Hence, the aolresource wasssigned to both
segmentswvithout limitations,except for the realism of the retiut.

In other instances, such as wadteenergy, certain fundamental assumptions had to be made
regarding the exclusive allocation of inputs to specific technologies. To illustrate,-iwastergy
technologies can usearious sources of waste to produce energy (eg green municipal waste can be
used in landfills, anaerobic digestion, biomass combustion as well as in pyrolysis/gasification). To
ensure that the potential is not overstated, the potential of the individuathnologies was
constrained by the type of waste allocated for their operations.

Biomass combustion, for example, only uses wood waste generated in the forestry sector or
obtainedth2 dz3 K G KS W ESNHAY ILINBRRNNIOYYSd DNB ®ynd Waktg A OA LI
from food processing plants, in turn, were allocated to anaerobic digestion, with the remaining
municipal solid waste(MSW) being allocated to pyrolysis/gasification. Landfills, however, are
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assumed to be closed for general waste, accepting ordrt waste that was treated previously. As
such, this technology is deemed not to accept any new waste that could be used to generate energy.
The following figure illustrates the channelling of waste sources to the various waste treatment and
energy gemrationtechnologies, and/or to recycling activities.

Figure 2.11llustration of resource allocation to various technologies

Waste source Waste treatment
technology

Municipal solid
waste

Pyrolysis

Biomass

Wood combustion

Sewerage Recycling

Green municipal

solid waste Landfill

Industrial wasteg

food processors Anaerobic digestion

Industrial wasteg
other

_} Flow assumed in report
e—) Potential green flow

Potential nongreen flow

v

Cogeneration

Non-polluting waste (no energy potential)

Source: Authors

Sustainability of production through internionalisation

The size of the South African market, on its own, nhay insufficient to maintain domestic
manufactuing capability serving several gre¢echnologies. In this regard each technology was
assessed to determine the potential for the exportation of components, or even complete systems,
in order to enhance the ustainability of potential domestic manufacturing operations. Basically
without exception, the target market for these exports is the rest of the African continent.

For example, the proximity of certain solach regions (eg most of Namibia and Botswadaes
provide a transportation cost advantage which is likely to be expldiedhe South Africarsolar
equipment/component manufacturers.However projects benefiting from the optimal solar
intensity in the northern parts of the continent (eg the Sahmaragion) may prove far more difficult

to capture and, therefore, were not included in the estimation&lith respect to locally
manufactured anaerobic digesters and pyrolysis/gasification plantshe other handthere may be
significant potentiafor exports to the rest of the continentsince the existing technical kndvow,

local knowledge and plant design adaptation to operate under African conditions provide significant
competitive advantages.

Feasibility and relative implementation costs

The analyis does not attempt to determine the actual feasibility of implementing each ofjtleen
segment&echnologies covered nor the relative ease of implementationFurthermore, it is
important to note that the relative cost of the various technologies haishe®n assessed nor taken
into consideration. This critical factor would obviously determine the feasibility of implementation
and could be the subject matter of a supplementary research progitten considering the possible
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roll-out of the various techologies, the technical potential of each respective technology has,
however, been taken into consideration.

Policy and regulatory support

Most importantly, it is assumed throughout the analysis that the introduction and/or expansion of
each greersegmenftechnology areaccompanied by a reasonabiiegreeof policy and regulatory
support. The importance of adopting appropriate policies and regulationthat will creat an
environment where the greesegmenttechnology is rolled out in an effective, cesfficient and
sustainable mannecannot be overemphasised. Without this, the emplment potential outlined in

this reportwould behighly compromised.Accordinglysome of the existing bottlenecks and other
impediments are highlighted in the individual secto

Section layout

A standard layout was adopted for the broadctionsand their respective subsections, withet
exception beinghe natural resource management sectialue to its inherent nature and specific
characteristics.

A krief description of eah broadtechnology is providedn each subsection, including certain
technological variations where applicable, followed by an outline of its historical development and
maturity stage. The main advantages and disadvantages are highlighted, while the deemed
introduction potential in Sotln Africa and in the rest of the African continent is also assessed. A brief
overview of the global use of each technology provides an indication of its international acceptance.
Select global players are also identified in order to expose the extenteopdissible competitive
environment for South African counterparts, as well as the potential for future partnerships in
rolling-out the technology in South Africihe analysisf the potential job creatiorensues starting

with an overviewof the assumptios madeLastly key challenges and implications for poliygkers

and other key stakeholderre highlighted
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The assumptions made in the following subsections result in a specific renewable gaaeggtion
path, which is illustrated in figure Bbelow (iereflected bythe stack bars) and compared with the
respective combined projections of the Integrated Resource Riartlectricity 2010g 2030 (IRP
2010 ¢ 2030 (ie the solidline in the graph). In this regard, thigport covers a wider range of
technologies tharthose included irthe IRP2010¢ 2030 (eg pyrolysis/gasification)t anticipatesa
greater potentialfor capacity developmenn certain technologies (eg CSP) andlikethe IRP 2010
¢ 2030,it includes cogeneration on theroductionside instead oflemand side management. Figure
3.2, in turn, illustrates the changing composition of the renewable energy industry over time.

Figure 31: Electricity generationCapacity gopwth based on reporassumptions compared to the
projections made in the IRED10¢ 2030
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Figure 3.2 Evolution of the elative sharesof the varioustechnologiescovered in this reportvithin
the combined energgeneration
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WIND POWER

Wind as a source of energy for power generation has gained much ground the world over in recent
years.Wind power is generated by converting wind energy into a useful form of energy, such as
electricity, through the use of a turbine mounted on a tower. Wind turbines are often built in
clusters referred to as wind farms.

Technologies are continuously beidgveloped and improved, while thousands of turbines, rotor
blades and other parts or components are being produced, contributing to the vast increase in the
reliability of the technology experienced over recent years. The largest wind farms currently in
operation have capacities of arounddD0 MWgenerated by hundreds of turbines, with larger farms
being plannedThe wind power industry employed almost half a million workers worldwide in 2009
¢ a figure that is expected to grow to over a million in fieags from now, according to forecasts by
the Global Wind Energy Couritil

Historical progress/maturity

The use of windas a source of power has become established in the mainstream energy market
worldwide. Global wind power generation capacity has risknoat exponentially and is in use in
close to 80 developed as well as developing countride technology applied in wind power
generation is mainly mature. Nevertheless, the size of wind farms and the capacity of turbines are
continuously important factcs, with a shift towards offshore wind farms also being evident in
Europe.

A wind turbine is currently built from over 8 000 different components, commonly grouped in three
major sections: nacelles, containing most of the machinery parts such as thieogeaenerator,
transformer and brake system; the blades; and the tower. Components are produced by either
original equipment manufacturers (OEMS) or outsourced to speethbuppliers of components or
subsystems.

Investment in offshore wind power plantespecially in Europe, has increased significantly in recent
years. The cost of establishing an offshore wind farm is currently almost double that of an onshore
equivalent, but is expected to come down significantly in relative t&tniEhe higher average
capacity factors at sea plants, however, contribute to their viability, while job creation is also higher
than in onshore operations due to the greater employment requirements associated with the
installation, operations and maintenance of offshore plants.

All countries with significant wind power industries have been supporting the development of the
industry through the introduction of feeth tariffs, subsidies, tax breaks and other incentives,
thereby being highly successful in stimulating investmevind energy has, nevertheless, continued
moving closer to achieving economic competitiveness relative to conventional energy sources,
largely due to ongoing improvements in technologies and efficiencies, as well as rising economies of
scale.

Although wihd power technology has been operating on a commercial Hasisnany yearsthe
strong growth in demand experienced over the last decade or so has resulted in supply chains
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becoming stretched. Simultaneously, a higher than expected component failurehestebeen
recorded, having a significant increasing effect on ¢sts

Advantages/disadvantages

Wind power is a source of renewable energy with a la#gehnicaldgeneration potential. The
growth in wind power generating capacity has been driven mainlfabiprs such as environmental
concerns, the need for sustainable energy supply and a stable (zero) fuel price. Wind energy does
not emit carbon dioxide (G in generating electricity and is associated with exceptionally low
lifecycle emissions. The consttion period for a wind farm is much shorter than that of
conventional power stations, while an income stream may in certain instances be provided to local
communities through employment and land rental.

The fact that wind power projects emit no greemise gase{GHG)(those caused during the
O2yailiNHzOGA2Y LKIFaAaS FINBE 2FFasSid 6AGKAY I BS NEB
lifespan), coupled with the relatively short period of time needed for plant completion and the
possibility of generatinggower from individually completed units as they become connected, make

wind power an ideal means for reaching emission reduction targets in a relatively easy manner.

A number of other environment related forces support wind as energy sauicies not dependent

on water (as compared to the massive water requirements of conventional power stations); it has no
degrading effect on the land (as is the case with fossildypldtation); there are no pollution risls

(as opposed to the risk of @pills when transporting fossil fuels); and there are no health risks (such
as those associated with tf@&M activitiesof nuclear plants).

The case for wind power can be boosted by its positive effect on rural or regional development.
Many remote areas here thee is significantwind stand a good chance of hosting a power
ASYSNYGAYy3a LA FYyOGX 6KSNBoe& | NBIA2YyQa SO2y2Ye ¢
jobs and the generation of tax revenughis process directly opposes the drainingnziome from

such areas through ruralrban migration or high rates of urbamation. In Denmark, one of the

g2NI RQa Y2al I RZIFIYyOSR O2dzyiNARSa ¢A0K NBaLISOI
wind turbines are owned by local communities.

A maja drawback for wind energy is that, due to the natural variation in wind power on a daily
and/or seasonal basis, batk baseload generation capacity is imperative to provide stability to the
energy supply. Furthermore, as with other renewable energy cesjrwind power has relied on
incentive measures throughout the world for its development, although its relative competitiveness
has been improving continuously.

Brief overview of global usage

¢KS $2NI RQa Odzydz F ABS 6 AYyR 289 granuney tBeNiisti A 2 v
decade of the 2% century, with the additional capacity installed on an annual basis increasing to 38
200 MWby 2009’. The new capacity added in 2010 should also be around the860®0MW. The

overall market amounted to USRillion in new generating equipment in 2009. Due to the strong
demand, supply channels were being stretched, although a slowdown in investment due to the
global economic crisis provided some breathing space from the latter part of 2008 onward.
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To illugrate the impact of the economic recession and fiscal austerity measures on the industry,
according to a recent Citigroup analysis, growth in new wind energy installations in Europe has been
projected to contract from 14% in 2010 to a mere 1% in 21Ths dramatic slowdown has
underpinned to a significant extent the massive -gltedding by a leading market player such as
Vestas (the company decided to reduce its workforce by 3 000, or 13% of the total, as it closed four
production facilities in higltost countries ¢ specifically Denmark and Sweden) and its search for
cheaper manufacturing tmtions (eg China and Spain).

Where the industrial countries are concerned, Europe added more new wind generating capacity
over the last two to three years than aoyher type of power generating planfltogether 36of the

states in the US already have utilggale wind farms. Germany, in turn, sources 7% of its total
electricity from wind, with some of its regions recording figures of over 40%. Some of the other
Euopean countries obtain between 7% and 20% of their total power from wind. Smaller industrial
economiessuch asthose of New Zealand and Australia are also growing fast in igen
electricity generating capacity.

Amongst the developing countries, China and India have been by far the largest contributors to new
gAYR 3ISYSNIiGA2y OFLIOAGEe Ay NBOSyid &SIFNaR® ! O
expanded from ®50 MWin 2007 to an estimated 4353 MWin 2010 and is projected to more than

double by 201¥. China adopted aggressive policies in support of the diversification of energy
generation, domestic industry growth and transsion enhancement investmeritstalled capacity

in India stood at just below 1000 MWat the end of 2009 and is also expected to more than double

over the next five years and to subsequently continue its steep uptrend in capacity creation. Brazil
had 935 MWand Mexico202 MW capacity at the end of 2009, planning sharp increases twget
GAGK | ydzYoSNJ 2F 2GKSNJ [FGAY ! YSNROFY O2dzy i NR:
capacity was situated in Egyp#30 MW), Morocco 253 MW and Tunisia54 MW). Recent
developments in Africa also include advanced projects in Kenya, Etlasiog Tanzanfa

I O0O2NRAY3A G2 I WY2RSNIGSQ LINR2SOGA2y &aA0Syl NA?2
contribute between 8% and %% to world electricity consumption by 2020 and up to 15% in
2030 ¢ KS OdzNNBy i aKIl NB elcHicity deyidhd is JemvéeNBviayd 5% dzNB LI
The annual increase in offshore wind power capacity is expected to eventually equal that of onshore
capacity, although it is currently less than 10% thefeof

Major players globally and/or domestically

Several wind farm operators and owners have evolved over time from being relatively small project
developers to large power producers. Global corporations such as General Electric, Siemens,
Mitsubishi and the multinational oil companies are also becomimigidant players in the industry,
investing large amounts in wind energy. Manufacturers worldwide have often opted for vertical
integration, and many mergers and acquisitions have taken place to enhance the security of supply
of key components. However, theplitting up of power companies in their power transmission and
generation activities is promoted to eliminate ovesncentration.
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Table 3.1:Some of the mjor globalturbine manufacturers

Manufacturer Origin Market share estimate| Website

Vestas Denmark 13.5% | www.vestas.com
General Electric Energy USA 13.5%| www.ge-energy.com
Sinovel China 9.6% | www.sinovel.com
Enercon Germany 8.9% | www.enercon.de
Goldwind China 7.7% | www.goldwindglobal.com
Gamesa Spain 7.2% | www.gamesacorp.com
Suzlon India 6.9% | www.suzlon.com
Siemens Germany 6.4% | www.siemens.com
Dongfang China 5.8% | www.dongfang.com.chn
Nordex Germany 3.0% | www.nordexonline.com
REpower Germany 3.0% | www.repower.de
Others 14.5%

SourceAuthors and theSouth African Wind Enerdyssociation (2010).

The operations of thesecompanies are spread ovepproximatelya dozencountries in Europe and
North America, as well as in China, India and Brazil. Most of these countries already have significant
wind power generating capacity, witinly three having had less tharD00 MWcapacity in 2009.

The production of windurbines and components in South Africa is still in its infancy. The few
producers that are currently active in the industry are largely confined to experimental prochatts a
exhibit minimal production runs. However, the potential exists for increased production of wind
energy components by a number of established factories and for the entry of new players. For
example, existing foundries and steel manufacturers can, withesadjustments, produce rotors

and other casting and steel towers.

Table 3.2Some of the majoBouth African turbine/components manufacturers
Manufacturers Website address

African WindPower www.africanwindpower.com

Dorbyl www.palmtreepower.com
www.grinakerlta.com
Www.gpcomposites.co.za
www.johnthompson.co.za
WWW.i-wec.com

General Electric

GreenPower& Composites

Grinaker LTA

IsivunguvungWind Energy Converter-{ilVEC)
Iskhus Power www.iskhus.co.za

John Thomas Boilers www.dcd-dorbyl.com
Kestrel www.kestrelwind.co.za
www.palmtreepower.com
www.siemens.co.za

Palmtree Power
Siemens

Source: Authors

Institutions that have shown strong interest in wind farm development in South Africa and that are
involved in potential projects include: Eskod)C, DBSA, African Clean Energy Development,
Macquarie, Genesis E&mergy, Mainstream, Electrawinds Belgiufine Oelsner Group, Umoya
Energy, Safic/Accentuate, Suez, Investec and Inspired Evolution Investment Management.

Applicability to South Africa and/or the rest of Africa

According to he Wind Atlas of South Africa 19850n which most estimates of wind power
generation potential have been basethetrecorded potential of wind power in South Africa is only
moderate at best, thus limiting the expected future contribution to power generation. However,
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significant shortcoming have been ascribed to the available datnd an improved wind atlasas
releasecby SABREGEN and CSIR in.2001

Figure3.3: Wind atlas of Africa angreliminary exposition foSouth Africgwind speed m/s)
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Source: RsDTU and UCT (2010) (kfand side), Global Wind Energy Council (2010 a) {nighd side)

WideN y3Ay3 SadAylriSa 2F GKS O2dzyiNEQa a&@3aINB3
subsequently been put forward, witthe results of more recent research hag been much more
promising. The wind power potential in some parts of eastern and northern Africa is, nevertheless,
higher than in South Africa, although the surrounding grid and other support infrastructure are
generally poorer in such areas.

The 5.2 MW Darling Wind FNXY A a { 2 fiest KommeFchicblé, Qriconnected wind
generation project, consisting of four turbines with 8 MW capacity each. Furthermore, Eskom
runs an experimental .2 MW farm, generating around GWhannually from three dferent units
located at Klipheuwel in the Western Cageurthermore, a 8 MW wind turbine installed by
Electrawindsat Coega started produg electricity in 2010. A number of wind power projects,
adding up to between B00 MW and 10000 MWdepending on the stage okgelopment, are in the
pipeline forSouth Africa, with the earliest ones expected to start productioime next year or two.

Analysis of potential job creation

Adaptation of generic methodology to the specific industry

The estimation of the job creation potential in a future wind power generation industry was
undertaken along the lines of the generic methodology. Whether employment opportunities would
be created in the construction of the plants, in th€&M, or in the manufacturing of parts and
components, the calculations are first and foremost based on the assumption that the number of
jobs will be proportional to the capacity of the electricity generating plants involved. Thus, the
envisaged capacity in terms of theize and number of turbines, determines the extent of
construction activity and the quantum of component parts needed for the plant, as well as the
number of maintenance staff eventually employed.

It was, furthermore, assumed that all jobs needed for dmmstruction of plants in South Africa, as
well as in their operation and maintenance, wouldrhestlysupplied by the local labour market. On
the other hand,it is assumedhat half of the jobs created in the construction of some of the plants
in other Afican countries will come from South Africa.
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The capacity of wind farms would generally be betw&VW and 100 MW, and O&M jobs are
added from the second year after the commencement of construction, which wouldatakend 18
months.

In analysing the gential of establishing a components manufacturing industry, it is necessary to
take cognisance of the importance of a substantial and stable yearly demand for wind turbines in a
country, as this is key in the decisioraking by manufacturers to locatedh plants in a specific
country. Aspecific stud§? has estimated a prerequisite minimum 50 MWto 200 MWin steady
annual demand for at least three years in order to create a domestic wind technology manufacturing
industry.

In the manufacturing ofquipment, the share of local jobs in the totemployment createdis
assumed to be determined by the capacity of the relevant local industries to supply parts and
components. A wind turbine was, for this purposegmentedinto five major groupngs of pats,

each of which allocated 8écal capacity factd® ¥ne-third, two-thirds and 100%, respectively
referring to low, medium or highsharesof supply(refer to table3.4). The respective shares tife
product groupngs in the overall cosbf a wind turbine, coupled with their local capacity factors,
determined the number of jobs that could potentially be creatkamestically

Lastly, employment numbers in domestic manufacturing are phéasedssuming an increasing
contribution of 40%, 60% and 80% bycdb industries in the short, medium and longrm,
respectively. An increasing contribution by South African manufacturing in the supply of wind
turbine components to plants in the rest of the African continent is also built into the equation (ie
0%, 40% rad 60% over the short, medium and loragm, respectively).

Published data oremployment figuresand aggregate capacity in the USA, Europe and other
countries with weldeveloped wind power industries, as well as average global figures, indicate that
the average number of jobs per M@f power generation capacitsanges fromd to 12. According to
certain comparable international studies, as well lasal estimates ofemploymentpotentiaf®, the
average number of jobs per peak MW capadi¢yived by the CSiRies within the rangef 3to 11

for the manufacturing of plant and equipment, together with etruction and installation activities
andbetween0.2 and 0.4 for operations and maintenance.

Various studies concur with the dominant contribution made by manufacturing, indicatiaig th
around twothirds of thenumberof jobs created in a wind power value chaim$sociated wittsuch
activities.

These figures have been accepted as a basis for estimatirgriplymentpotential, although the

have been adjusted upwardly to some extent due to the following factors:

1 Lower labour productivity in South Afria@lative to the respective industrialised countrjes

1 Grid development will, to a certain extent, have to form an intégrart of new generating
capacity development anavill contribute to job creation. An upgradednd expanded grid
network, which will assist in enhancing competitiveness and energy security, is deemed
essential;
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1 Apart from the grid, a whole new power sutdustry will have to be developed from scratch in
South Africa. The assumption is made that it v more labouintensive initially (ie during the
creation of largely new capacity) than in established wind farms in thetérng

1 A significant number of jobs will be created by the demand for development, consultancy and
engineering services, as wak in financial services angsearch and developmeiatctivities that
are largely included under the construction a@&M segments of the model; and

1 Provision was also made for some jobs in the construction of community facilities that are
essential fothe operation of any wind farm.

The following ratios have therefore been utilised in estimating the employment creation potential
associated with wind powelfor construction employment, 1.5 jobs/MW capacity; for operations
and maintenance,0.5 jobs/MW caacity; and for manufacturing employment4.5 jobs/MW
capacity. These add up ®combinedtotal of 6.5 jobs per MW capacity.

Much higher job creation ratios have been estimated elsewhere, as high as 15 jobs per MW capacity
installed®. However, these included manufacturing jobs created indirectly, while others make use of
the average output capacity in MW, assumed to be around 35% of peak capacithuardadingo

a significantly higheratio of jobs per MW

The South African WihEnergy Association (SAWEA) estimdles potential wind power capacity
nationally to be as high as 3@00 MW in the longterm, displacing 6000 MW of coatbased
electricity”. However, according to the IRP 2012030, which formed the basis for the empioent
potential calculations in this section of the repattte total contribution from wind powein South
Africa is projected toreach 7100 MW by 2@5. This aggregatecapacity was assumed to be
generated byaround 15 wind farmswith no distinction madebetween orr and offshore plants,
although the possibility of some being offshore is not excluded.

Furthermore, the remainder of the African continent could offer opportunities for South African
firms, firstly inactivities related taconstruction and inwllation, but progressivelthose involvedn
the supply of components and parts.

Results

Table3.3: Summary ofhet directemployment potentiabssociated with wind energy

Shortterm Medium term Longterm
Activity Domestic Export Total | Domestic Export Total | Domestic Export Total
related related related
Camstruction 251 0 251 490 53 543 919 75 994
o&M 50 0 50 510 0 510 2 056 0 2 056
Manufacturing 290 0 290 741 174 915 1815 290 2105
Totals 591 0 591 1741 227 1968 4791 365 5 156

Source: Authors

The assumed supply potential (high, medium or low) of local industries and services is outlined
below, also indicating the components and services to be supplied. It should be noted that many
services not explicitly listeth the table belowmay also beinvolved in the development and
operationof a wind farm.

GREEN JOBS: AN ESTIMATE OF THE DIRECT EMPLOYMENT POTENTIAL OF A GREENNEGINOMWFRICA 29



ENERGY GENERATIOMIND POWER

Table3.4: Potential contribution capacityof local industries

: Share in Local
Industry Product/services . 0 .
turbine cosf capacity

Manufacturing: Production of:

Structural $eel, cast iron, metal |Towers, frames, hubs 34% High

and cementproducts

Boat, airplane, glass fibre Rotor bladesnacelle other plasticandfibre glass 26% High

composites products

High-technologyparts and Gearbox parts, shafts, bearings 18% Low

machinery

Electrical anctlectronic Generatos, transformers andother electrical 15% Medium

equipment components

Metal products Pitch, yaw andbreak systems, anadther parts 7% Medium
Construction anctivil engineering |Foundation laying, tower erection, housing - High
Electricity distribution Grid connection - High
Electricity generation Operations and maintenance - High
Logistics Transportation of very large components - Medium

Source: Authors
Ease of introduction of technology into South Africa

Implementation challenges

Material challenges could continue to slow downconstrainthe development of a substantial wind
power industry in South Africéut many positive factorsare contributingto balandng the process
As sut, it is assumedhat the first windgenerated electricityassociated with the rolbut envisaged
in this reportwill be supplied in 2012.

The viability of a wind farm depends on a reliable and sufficient income stream, which is directly
influenced by the frequency anduglity of the wind power available. Traditional estimates of the
wind power potential in South Africa, which were based on suboptimal measurement conditions,
indicated only a moderate potential, while more recent analypeint to significantly higher
potential. The release of a revised and improved wind atlas, which is currently being devéloped
expected within the next three years. Notwithstanding the uncertainty around the wind power
potential and thus its competitiveness, studies have found thatgsriwould compa favourably

with, or be belowthose of coafired energy within the next decadfe

A shortage of skills in certain professional fielgsrtinent to wind power generation presents a
challengethat must be overcome

The feeding of power into the grid and its transmission pose potential problems, depending on the
geography, as the windiesites are often located far fromaser markets. This includes the efficient
integration of wind power into the system, which showallfow for flexibility on the demand as well

a4 G(GKS &dz2ldl & &aARS® {2dziK ! FNAOIFQa SEA&AGAY 3T A\
variability, although it should initially be able to absorb a significant volume of additional electricity
from wind farms®.
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The logistics involved in transporting the very sizeable parts, especially the rotor blades and tower,
could also prove challenging, particularly if construction needs to be undertaken on rough terrain.

South Africa is in a position to lewge upon some of its existing manufacturing capacities in order
to produce components and parts for various sections of wind turbines, especially its industries
involved in the production of steel and metal products, as well as the boat building andiedéectr
industries. Local manufacturing capacity can be promoted through engagement with established
global manufacturersHowever, critical mass would have to be developed in order to obtain
economies of scale.

Considering the small size of the local markapping market penetration opportunities in other

African countries with higher wind power potential could make an essential contribution to
AYLINRPQGAY3I SO2y2YASa 2F aoltS IyR SyKIFIyoOS GKS f
constructionactivities, in power transmission/distribution activities and in developing further the
generation capacity, would be obvious areas for South African involvement in the rest of the
continent.

A common observation from global experience is that investméntwind farm development and
related manufacturing capacitiegain momentumthrough the application of longerm, proactive

and stable policies. Conversely, policy uncertainty and lack of financial support generally have an
adverse impact on potential dustry development.

For instance, the followingnéentive measurebavebeen instrumental in mny countries:

1 A ReFIT by means of which all wind power is bought at a price fixed by the government for a long
period of time, say 20 years;

f AnupfrontA y @SaGYSyid GFIE ONBRAG 2y | 6AYyR LINR2SOi
credit on the amount of renewable energy generated;

1 A cash grant option to support development;

1 The stipulation of a mandatory market share of electricity from certainweise sources;

1 The fixing of installed capacity targets for identified resource rich regions, giving grid connection
priority to renewable energy sources and thereby addressing the transmission challenges; and

f A mandate to source a determined share ofthd Yy R (1 dzZND Ay SaQ 02y aGSyd 2

South Africa has made significantly progress on the road to establishing a wind power industry.
Government has clearly stated its commitment, mainly by establishing the necessary institutions and
progressing with the impleentation of the REPP. Future electricifyrice increasesvould also
contribute to the viability of wind power. Consequently, a number of renewable energy companies
are investing in the development of a dozen or more local wind power projects.

Key policy implications

For the successful development of a wind powetustryand related manufacturing in South Africa,
certain crucial measures are needed to create an environment that is comdiacrising investment

in generation capacity, to the development of economies of scale and declining costs. However, the
development of the regulatory framework that will put in place the necessary renewable energy
procurement mechanisms, as well as yide an adequate regulatory environment and support to
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ensure sufficient progress in the development of a wind power industry in South Africa, has been
experiencing bottlenecks.

Potential remaining stumbling blocks would have to be ironed out, for el&mp

1 Current high steel prices are increasing the adsthe construction of wind tusines, as well as
the manufacturing of its components;

1 Ensure that land approvals do not delay the development process;

1 Expedition of EIAs and water use perntysthe respectiveauthorities.

D2@SNYYSyiQa O2YYAlYSyd (2 NBySgloftS HjosedBR
up by reasonable short, medium and loteym milestones incorporating infrastructure plans and
other appropriate measures such &mancing mechanisms to meet the investment requirements
and reduce the risks for developers. Due to the small size of the local market, the strategy should be
regionally focused, aiming to explore markets in other African countries with significant wind
potential.

SOLAR POWER

Solar power is forecast to be the dominant form of renewable energy by 20&0earethree types

of technologies employed in the solar energy industry vying for dominance, namely concentrated
solar power, silicon wafer based photovoltaics and thin film photovoltaics. Technological leadership
is determined by the efficiency of the system.

Figure3.4: South African Renewable Energy Resource Databasaual solar radiation

Source: South African Renewable Energy Resource Database (SARERD)
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