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OVERVIEW1  
 

Powerful forces are driving a green economic revolution worldwide, providing in the process a 

strong lever for broad-based economic development in many parts of the globe, and often re-

orienting national development trajectories.  

 

South Africa, having one of the most carbon-intensive economies in the world, is no exception. Its 

national government is strongly committed to unleashing the potential of the green economy. This is 

ŎƭŜŀǊƭȅ ǎǇŜƭǘ ƻǳǘ ƛƴ ǘƘŜ ΨNew Growth PathΩ2 strategy document, which classifies the green economy 

aǎ ƻƴŜ ƻŦ ǘƘŜ ǘŜƴ ΨƧƻōs ŘǊƛǾŜǊǎΩΦ ¢ƘŜ ΨIndustrial Policy Action PlanΩ3 in turn, encompasses strategic 

initiatives to develop green industries and to improve energy efficiencies. More recently, the 

Ψbŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ /ƘŀƴƎŜ wŜǎǇƻƴǎŜ StrategyΩ ǿƘƛǘŜ ǇŀǇŜǊ ƘƛƎƘƭƛƎƘǘŜŘ a set of near term flagship 

programmes that underline the progressive transition towards a greener economy4. Importantly, the 

window of opportunity is quite limited and the international environment is increasingly 

competitive. This indicates a degree of urgency if South Africa is to succeed in the localisation drive.  

 

For instance, globally the country has one of the best solar resources, complemented by significant 

wind energy potential in certain areas, providing a strong basis for the roll-out of these relatively 

mature technologies. Furthermore, other forms of energy generation are also proving quite 

attractive, with the biofuels and biogas industries fast evolving to supplement the supply mix. South 

Africa is also facing serious challenges with respect to the conservation of its scarce water and soil 

resources, the proper management of which will provide opportunities for development and 

employment creation.  

 

A greening economy should result in expansions 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 economy should also 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 and state agencies progressively adopt cleaner and more sustainable 

operating models due to public pressure, cost considerations and evident opportunities, the 

sustainability of a greener growth and development path should be increasingly safeguarded.  

 

PURPOSE OF THE REPORT 
 

The green economy has been attracting enormous interest worldwide. As businesses, households 

and the public sector gradually choose to embrace green technologies and practices, the potential 

exists to create a substantial number of new job opportunities and to facilitate reskilling. In 

considering the green economy concept, the definition utilised is the United Nations Environment 

ProgrammeΩǎ (UNEP) άΧ ŀ ƎǊŜŜƴ ŜŎƻƴƻƳȅ όƛǎύ ƻƴŜ ǘƘŀǘ results in improved human well-being and 

social equity, while significŀƴǘƭȅ ǊŜŘǳŎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪǎ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ǎŎŀǊŎƛǘƛŜǎΦέ5  

 

In light of the adverse implications of the global economic crisis on employment levels, valuable 

research regarding the potential role of the green economy at national level is being gradually 
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released in countries such as the United States of America (USA), United Kingdom (UK), South Korea 

and China. Multilateral institutions, national development agencies, government departments, 

academic institutions and private sector research units, among others, are increasingly partaking in 

research projects in this area. However, research that focuses on the employment potential of 

specific green industries or activities is far less prevalent at this point in time and, where available, is 

ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎŎŜǎǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ƛǎ ǘȅǇƛŎŀƭƭȅ ƻŦ ŀ ΨǘƻǇ-ŘƻǿƴΩ ƴŀǘǳǊŜ ŀƴŘ ǊŀǊŜƭȅ ŎƻǳƴǘǊȅ-specific.  

  

The primary purpose of this report is to provide a segmented view of the net direct job creation 

anticipated to emerge in the formal economy across a wide range of technologies/activities that 

may be classified as green or contributing to the greening of the economy. Supplemented by related 

information, both international and domestic, it is hoped that it will also assist a broad spectrum of 

stakeholders in embracing a green economic revolution, contribute to the prioritisation debate and 

to the respective strategic planning.  

 

Furthermore, by highlighting implementation challenges that are deemed key to unlock the green 

ŜŎƻƴƻƳȅΩǎ ǇƻǘŜƴǘƛŀƭΣ the report also brings to the fore the importance of stakeholder interventions 

across the board. ¢ƘŜ ǎǳŎŎŜǎǎ ƻŦ ǎǳŎƘ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǿƻǳƭŘ ŘŜǘŜǊƳƛƴŜ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŀōƛƭƛǘȅ ǘƻ ŎŀǇǘǳǊŜ 

an earlier stage within a limited window of opportunity and develop competitive advantage in 

specific green areas.  

 

However, the research team is conscious of the fact that the prioritisation of focus areas would have 

been strengthened by the inclusion of investment costs, including the relative costs of various 

technologies. Moreover, considering the segmented approach followed, this report does not 

attempt to provide a general equilibrium analysis that would take into account cross-sectoral trade-

offs. It also does not cover the issue of structural changes that would necessarily accompany a 

transition to the decoupling of economic growth from resource use6, such as changes in the carbon 

intensity of the economy and the consumption of natural resources. These aspects should 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 potential associated with greening the South 

African economy across various segments, thus contributing to current debates on its merits, and 

policy-making.  

 

APPROACH FOLLOWED 
 

The research team was encouraged to envision or think of the desired, yet pragmatic end-state for 

the selected segments of South AfricaΩǎ greener economy in 2025, or alternatively the gradual 

contribution that each could make over different timeframes. The approach ǿŀǎ ƭŀǊƎŜƭȅ ΨōƻǘǘƻƳ-ǳǇΩΣ 

strongly quantitative and produced an interesting set of findings, although the coverage is not 

exhaustive. 

 

After deliberation, it was decided to focus on the following broad types of activity:  

¶ Energy generation, which pertains to the generation of energy from sustainable, renewable 

and/or alternative sources with low or no carbon emissions;  
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¶ Energy and resource efficiency, which captures, among others, initiatives aimed at reducing 

energy consumption through green buildings, solar water heaters, industrial equipment and 

public transportation;  

¶ Emission and pollution mitigation, relating to the utilisation of technologies aimed at reducing 

the harmful emissions associated with highly polluting industries, including air pollution control, 

electric vehicles, cleaner stoves, recycling, carbon capture and storage and water treatment; and 

¶ Natural resource management, which 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 individual green areas/technologies within each of these broad 

types of activity was estimated for three consecutive timeframes: the short term (2011 ς 12); the 

medium term (2013 ς 17); and the long term (2018 ς 25). The analysis attempts to estimate the 

employment potential associated with: building, construction and installation activities; operations 

and maintenance services; as well as the possible localisation spin-offs for the manufacturing sector 

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

procurement.  

 

Only direct jobs in the formal economy are estimated ς that is, multiplier effects are not taken into 

account in this work ς without specifying the skills requirements. Consequently, the analysis only 

captures a portion of the potential employment impact of a greening economy. Evidence of 

considerable backward and forward linkages through various value chains of production, as well as 

of indirect and induced employment effects is reflected in a number of international studies7. 

Furthermore, recognising the eventuality of considerable job destruction, a net approach was 

adopted per segment of the green economy covered. Lastly, the sectoral coverage is not exhaustive.  

 

A standard layout was adopted for the broad sections and their respective subsections, with the 

exception of the natural resource management section, due to its specific characteristics. For each of 

the 26 green areas/technologies covered, a brief description of the broad technology and its 

variations is provided in the respective subsection. This is followed by a brief overview of the 

historical development and maturity stage, a listing of main advantages and disadvantages, and an 

assessment of its introduction potential in South Africa and in the rest of the African continent. A 

snapshot of the global usage and key players ensues, thus providing an indication of its international 

acceptance, the degree of competition and potential partners. An 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 policy-makers and other key stakeholders. 

 

The research and analysis process involved a review of numerous domestic and international 

publications, research papers, strategy documents and industry-specific information. Interaction 

with experts, industry players, government officials and state-owned enterprises also provided 

valuable guidance as to the strategic direction.  
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EMPLOYMENT CREATION POTENTIAL  
 

South Africa is facing an enormous challenge in the form of an excessively high rate of 

unemployment at 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 intensity. Efforts are under way to 

increase the labour absorption of the various economic sectors (refer to Annexure I for employment 

statistics at sectoral level), with the green economy receiving particular attention. 

 

The green economy is complex, extremely diverse, relatively new and fast evolving in many of its 

segments, particularly in an economy such as South !ŦǊƛŎŀΩǎΦ The country will essentially be dealing 

with the progressive and simultaneous introduction of technologies that are either being improved, 

developed or commercialised. The economic merit of many of these technologies may only be fully 

established in years to come, opening up opportunities for the establishment of infant industries 

over time.  

 

The analysis reveals the potential of an unfolding green economy to lead to the creation of 

approximately 98 000 new direct jobs, on average, in the short term, almost 255 000 in the medium 

term and around 462 000 employment opportunities in the formal economy in the long term.  

 

Analysing this potential for each of the four broad types of activity (see figure 0.1), it is clear that the 

jobs associated with natural resource management (ie activities pertaining to biodiversity 

conservation and ecosystem restoration, as well as soil and land management) predominate over 

the three consecutive timeframes ŘǳŜ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜȄŎŜǇǘƛƻƴŀƭ ŜƴŘƻǿƳŜƴǘǎ ƻŦ ƴŀǘǳǊŀƭ ŎŀǇital. 

The share of such activities in the estimated total employment potential rises from around 45% in 

the short term to almost 50% in the long term.  

 

However, the contribution made by a progressively expanding green energy generation segment 

increases from 14% of the total in the short term, or just over 13 500 jobs, to more than 28% in the 

long term, by which time some 130 000 employment opportunities are, on average, expected to be 

associated with this type of activity.  

 

New direct employment opportunities in energy and resource efficiency activities are expected to 

rise, on average, from around 31 500 (32% of the total) in the short term, to almost 68 000 or just 

under 15% of the total in the long term.  

 

Activities associated with emissions and pollution mitigation, in 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.  

 

Figures 0.2 to 0.4 provide an overview of the employment potential associated with the respective 

building, construction and installation activities, operations and maintenance services (O&M), as 

well as manufacturing operations benefiting directly from the anticipated localisation benefits.  

  



OVERVIEW 

GREEN JOBS: AN ESTIMATE OF THE DIRECT EMPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 5 

Figure 0.1: Net direct employment potential per broad type of activity over consecutive timeframes 

 

 
 
 
Source: Authors  
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Figures 0.2 ς 0.4: Net direct employment potential per type of employment activity over consecutive 
timeframes 

 
 

 
 

 
Source: Authors 
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Table 0.1 on the next page provides a summary of the average employment potential in the long 

term (note that the jobs estimates were purposely not rounded throughout the analysis) for each of 

the four broad types of activity and respective segments. The direct localisation benefits for 

manufacturing employment are also listed. Both in terms of overall employment and manufacturing 

employment prospects, an indication is provided in the last two columns of the table of the extent of 

job creation potential (ie ŦǊƻƳ ΨƴŜƎƭƛƎƛōƭŜΩ ǘƘǊƻǳƎƘ ǘƻ ΨǾŜǊȅ ƘƛƎƘΩ ŀǎ ǇŜǊ ǘƘŜ ƛƴǘŜǊǾŀƭǎ ƭƛǎǘŜŘ ƛƴ ǘƘŜ 

notes below the table) over the three consecutive timeframes.  

 
Energy generation is expected to become an increasingly important contributor to green job 

creation over time, as projects are constructed or commissioned in: the biofuels industry, with the 

estimated employment gains manifesting themselves over time, and without compromising food 

security; the waste-to-energy segment, particularly cogeneration in the short term, biomass 

combustion in the medium and long term, as well as pyrolysis/gasification in the long term; solar 

power, particularly photovoltaic power, although the employment gains associated with 

concentrated solar power become evident in the long term; and wind power, with the momentum 

setting-in in the medium term and intensifying thereafter.  

 
Although, in the long term, energy and resource efficiency initiatives are expected to deliver 

relatively lower contributions to employment creation than natural resource management and 

energy generation, these are extremely important from a sustainability standpoint. Furthermore, 

their anticipated employment contributions start earlier, particularly through very high job creation, 

in relative terms, associated with the roll-out of bus rapid transport (BRT) systems in several urban 

areas of the country. Employment gains are also expected to emanate from the roll-out of solar 

water heaters, especially in the medium and long term, with other green building activities likely to 

result in significant job creation in the long term.  

 
Overall, the employment outcomes associated with emissions and pollution mitigation are expected 

to be relatively lower than for the other three types of activity, but this green area is absolutely 

critical from the environmental and societal perspectives. Considerable contributions are, 

nevertheless, expected to be made by recycling activities, particularly in the medium and long term, 

as well as by the electric vehicles and lithium-ion battery industries in the longer run.  

 
As previously mentioned, the largest contributions to job creation are likely to be associated with 

natural resource management due to the very rich endowment of natural capital in South Africa and 

the need for its preservation. The level and pace of natural resource degradation require strong 

intervention to restore and/or safeguard ecosystems. The expansion and improvement of the 

Ψ²ƻǊƪƛƴƎ ŦƻǊΩ ǇǊƻƎǊŀƳƳŜǎ would make further valuable contributions to natural resource 

conservation and more comprehensive ecosystem restoration in South Africa, while yielding 

potential dividends in the form of inputs for downstream economic activities. In the long term, most 

of the jobs would be comparable to those created at present under the ƻƴƎƻƛƴƎ ΨWorking forΩ 

programmes, specifically maintenance jobs, mainly located in rural and relatively poor areas. While 

public works programmes and fiscal support have played the dominant role in their management, as 

well as in the restoration of ecosystem services, realising the associated employment potential 

would require substantial funding through innovative mechanisms in conjunction with the private 

sector. Examples include the establishment of payments for ecosystem services (PES) and the 

development of downstream activities (eg using the biomass collected through the clearing of 

invasives for the generation of energy), among others.  
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Table 0.1: Net direct employment potential estimated for the four broad types of activity and their 

respective segments in the long term, and an indication of the roll-out over the three timeframes  

 
Notes:  

VH = very high  (total employment potential > 20 000 direct jobs; manufacturing employment potential > 3 000 direct jobs) 

H    = high  (total employment potential > 8 000 but < 20 000; manufacturing employment potential > 1 000 but < 3 000) 

M   =  medium  (total employment potential > 3 000 but < 8 000; manufacturing employment potential > 500 but < 1 000) 

L    =  low  (total employment potential > 1 000 but < 3 000; manufacturing employment potential > 150 but < 500)   

VL  =  very low  (total employment potential > 0 but < 1 000; manufacturing employment potential > 0 but < 150)  

N  = negligible/none  (total employment potential = 0; manufacturing employment potential = 0) 

 

Source: Authors 

 

 

Segment Technology/product

Total net 

direct 

employment 

potential in 

the long-term

Net direct 

manufacturing 

employment 

potential in the 

long-term

Total net 

direct 

employment 

potential 

(ST, MT, LT)

Net direct 

manufacturing 

employment 

potential (ST, 

MT, LT)

Onshore wind power

Offshore wind power

Concentrated solar 

power
3 014 608 N, VL, M N, VL, M

Photovoltaic power 13 541 8 463 M, H, H H, VH, VH

Marine power Marine power 197 0 N, N, VL N, N, N

Large hydro power 272 111 VL, VL, VL VL, M, VL

Micro-/small-hydro 

power
100 0 VL, VL, VL N, N, N

Landfills 1 178 180 VL, VL, L VL, VL, L

Biomass combustion 37 270 154 VL, H, VH VL, VL, L

Anaerobic digestion 1 429 591 VL, VL, L VL, L, M

Pyrolysis/Gasification 4 348 2 663 VL, L, M VL, H, H

Co-generation 10 789 1 050 L, M, H M, H, H

Bio-ethanol

Bio-diesel

130 023 22 566

Insulation, lighting, 

windows
7 340 838 L, M, M L, M, M

Solar water heaters 17 621 1 225 L, H, H L, M, H

Rain water harvesting 1 275 181 VL, VL, L VL, VL, L

Transportation Bus Rapid Transport 41 641 350 VH, VH, VH H, M, L

Energy efficient motors -566 4 VL, VL, VL VL, VL, VL

Mechanical insulation 666 89 VL, VL, VL VL, VL, VL

67 977 2 686

Air pollution control 900 166 N, VL, VL N, L, L

Electrical vehicles 11 428 10 642 VL, L, H N, H, VH

Clean stoves 2 783 973 VL, VL, L VL, L, M

Acid mine water 

treatment
361 0 VL, VL, VL N, N, N

Carbon Capture 

and Storage
251 0 N, VL, VL N, N, N

Recycling 15 918 9 016 M, H, H H, VH, VH

31 641 20 797

121 553 0 H, VH, VH N, N, N

111 373 0 VH, VH, VH N, N, N

232 926 0

462 567 46 049TOTAL

NATURAL RESOURCE MANAGEMENT SUB-TOTAL

Broad green economy 

category

ENERGY 

GENERATION

Renewable 

(non-fuel) 

electricity

Wind power

NATURAL RESOURCE 

MANAGEMENT

Biodiversity conservation & eco-system 

restoration

Soil & land management

Solar power

Hydro power

Waste-to-energy

Green buildings

Liquid fuel Bio-fuels

ENERGY GENERATION SUB-TOTAL

ENERGY & RESOURCE EFFICIENCY SUB-TOTAL

EMMISIONS AND POLLUTION MITIGATION SUB-TOTAL

L, M, H

L, H, VH

ENERGY & RESOURCE 

EFFICIENCY

Industrial

EMMISIONS AND POLLUTION 

MITIGATION

Pollution control

VL, L, M

M, H, VH

Fuel-based 

renewable 

electricity

2 1055 156

6 64152 729
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In summary, although employment related to natural resource management is likely to predominate 

over the three consecutive timeframes, energy and resource efficiency types of activity are expected 

to make considerable contributions in the short term, although these will be eventually 

overshadowed by the expanding energy generation segment as numerous projects are 

implemented.  

 

The largest gains are likely to be associated with operations and maintenance (O&M) activities, 

particularly those involved in the various natural resource management initiatives. In the longer 

term, operations and maintenance employment linked to renewable energy generation plants will 

also be substantial. The employment growth momentum related to building, construction and 

installation activities peaks in the medium term, largely propelled by mass transportation 

infrastructure, stabilising thereafter as green building methods become progressively entrenched.  

 

As the projects related to a greening economy are progressively commissioned, the potential for 

localisation of manufacturing also becomes increasingly viable. Manufacturing operations supplying 

equipment, parts and components to a greening economy, whether these are brownfield expansions 

or greenfield/infant industries, could record competitiveness gains over time. This will be largely 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 manufacturing are 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 additional markets are penetrated and as new 

green technologies are introduced.  

 

The manufacturing segments that are expected to witness considerable employment gains 

όƛƴŘƛŎŀǘŜŘ ŀǎ Ψ±IΩ ƛƴ ǘƘŜ ǘŀōƭŜ ŀōƻǾŜύ, in relative terms, in the long term are those involved in the 

production of: electrical vehicles and related batteries; recycled materials; solar PV components; and 

biofuels. The recycling and solar PV segments are expected to develop the employment potential in 

the medium term, while the electrical vehicles and biofuels segments may take longer to generate 

the respective gains. Manufacturing segments with high ŜƳǇƭƻȅƳŜƴǘ ǇƻǘŜƴǘƛŀƭ όƛƴŘƛŎŀǘŜŘ ŀǎ ΨIΩ ƛƴ 

the table above) in the long term would include suppliers of: pyrolysis/gasification plants; 

components for wind farms; insulation materials, lighting and windows; and solar water heaters. In 

most instances, the employment gains would be realised gradually over the three consecutive 

timeframes.  

 

It should be emphasised that the employment projections are highly dependent upon a concerted 

and coordinated effort by all roleplayers. A conducive, cross-cutting and supportive policy and 

regulatory environment is essential for the implementation and/or development of the various 

technologies associated with a greening of the economy.  

 

KEY IMPLEMENTATION CHALLENGES  
 

The successful transition to a greener economy and the realisation of the associated employment 

potential will depend on numerous factors. A strong commitment by both the public and private 

sectors is essential to address implementation challenges such as the development of conducive and 

pragmatic policy and regulatory frameworks, institutional capabilities and skills, funding availability, 
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technology acquisition and research and development, among others. The individual sections of this 

report highlight some of the respective implementation challenges and implications, many of which 

would need further investigation. 

 

For this to materialise, the extraordinary and collaborative effort required will have to be focused, 

well integrated and coordinated, within and across sectors, targeting both the demand and supply 

sides of a greening economy within realistic, yet ambitious timeframes. There will always be 

difficulties along a transition path, thus warranting a degree of sensitivity across a range of 

stakeholders, taking into account the various inter-linkages and trade-offs in order to minimise the 

adverse consequences and enhance the benefits. To achieve the desired outcomes, signals may have 

to be sent by the public sector such as incentives, facilitating mechanisms, etc.  

 

¢ƘŜ ŎƻǳƴǘǊȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŀ ƎǊŜŜƴŜǊ ƎǊƻǿǘƘ ǇŀǘƘ must be supported by realistic short, medium 

and long term milestones incorporating the roll-out of infrastructural and other investments. 

Suitable financing mechanisms could also reduce the risks for investors, with the development 

finance institutions playing a catalytic role in this regard. 

 

Regulatory environment 
The slow pace in the revision, amendment and development of certain regulatory frameworks, 

accompanied by coordination and communication challenges such as clarity regarding the allocation 

of responsibilities within the public sector, transparency on process status and dissemination of 

relevant information, have often caused unnecessary uncertainty, held back investment activity in 

green technology applications and, as a result, have constrained their roll-out. However, a transition 

to a greener economy should not necessarily result in an increased regulatory burden, thus requiring 

simplification and streamlining where possible. Efficiencies should be pursued in order to fast-track 

the required approval processes for green investments (eg environmental impact assessments (EIA), 

water permits). Local government is expected 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 aspects, the importance of the public sector playing an exemplary, leading 

and facilitating role in the greening of the economy cannot be overstated (eg demand stimulation 

through public sector procurement).  

 

The level of commitment, awareness and readiness of the private sector and household sectors must 

also be enhanced (eg behavioural changes ranging from property developers buying into the concept 

of green buildings, to households and enterprises opting for energy efficient and water saving 

technologies). 

 

Localisation 
Sufficient local demand will have to be developed on a sustained basis, at times complemented by 

export market penetration, particularly within the African continent, for localisation programmes to 

succeed. Most machinery and equipment, as well as components associated with green technologies 

will be subject to serious foreign competition. The competitiveness of various segments of South 

!ŦǊƛŎŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ōŀǎŜ Ƙŀǎ ōŜŜƴ ŜǊƻŘƛƴƎ ƻǾŜǊ ǘƛƳŜ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ ǊŜŀǎƻƴǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ 
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increased import penetration. Local players will have to offer competitive prices, quality products at 

various levels of sophistication, and efficient service delivery to withstand import competition.  

 

The availability of competitively priced inputs (eg steel) and services to support domestic 

manufacturing will be essential, as will be the establishment of strong relationships with global 

technology partners in the case of advanced equipment, with the intention of gaining access to 

intellectual property rights.  

 

Addressing the above should form part of clear long term national industrialisation strategies aiming 

to maximise the localisation benefits of a growing green economy. These should be developed in 

partnership with the relevant roleplayers, well communicated and effectively implemented so as to 

remove uncertainty. Temporary governmental support for the development of infant industries may 

be required in certain instances, preferably on a performance basis. Yet, this must be approached 

with pragmatism, as South Africa will not be alone in the localisation drive.  

 

Furthermore, in order to succeed, the strategies will have to be built on a strong industrial 

foundation from which to develop several of the manufacturing opportunities identified 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 development (R&D) will be crucial in securing and maintaining competitiveness. This 

could be accompanied by the establishment of bi- or multilateral global cooperation to encourage 

technology transfer. Relative competitiveness and the success of the market acceptance 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 substantial human resource capacity is available locally, a shortage of skills in certain areas 

is likely to constrain the development of segments of a greening economy. Hence, a coherent 

strategy is needed to address skill constraints that may prevent the expansion of the pertinent 

sectors or the introduction of new activities. This would include worker reskilling programmes 

towards greener disciplines and activities. 

 

Resource availability  
A range of different resources are essential factors in the green economy, particularly where energy 

generation and water supply are concerned. The main concerns in this regard pertain to resource 

availability, accessibility, quality, sustainability and price. These factors are, individually or 

collectively, often key to the long term viability of certain types of green economy projects. This has 

been evidenced by a number of projects implemented to date (eg biomass). Hence, security of 

supply of resource inputs at the appropriate price is crucial for the sustainability of new ventures. In 

certain instances, current and future initiatives (eg the Ψ²ƻǊƪƛƴƎ ŦƻǊ ²ŀǘŜǊΩ ǇǊƻƎǊŀƳƳŜύ may 

mitigate this risk to a considerable extent, but this could be supplemented by accessing resources in 

the broader southern African region. 
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Taking the lead 
A gradual but effective transformation of behavioural patterns, particularly with respect to resource 

utilisation and protection, is deemed critical for the evolution of a green economy. It is not simply 

about responding to an adequate level of incentivisation or to the imposition of regulations and 

penalties, it is also about choices. By seeking greater consumption and production efficiencies and by 

making choices that are conducive to the proliferation of green industries, products and services, as 

well as the protection of resources, South African households, businesses and government agencies 

will establish momentum and progressively reinforce the greening of the economy. 
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1 INTRODUCTION8 
 

In its recent green economy study, UNEP9 concluded that environmental sustainability and economic 

progress are not opposing forces and that significant benefits will flow from the greening of the 

ǿƻǊƭŘΩǎ ŜŎƻƴƻƳƛŜǎΦ DǊŜŜƴƛƴƎ ƎŜƴŜǊŀǘŜǎ ƛƴŎǊŜŀǎŜǎ ƛƴ ǿŜŀƭǘƘΣ ƳŜŀǎǳǊŜŘ ƛƴ Ŏƭŀǎǎƛcal terms of higher 

growth in gross domestic product (GDP) ς even in poorer or developing countries ς as well as in the 

form of ecological gains due to positive impacts on the natural capital of ecosystems and 

biodiversity. An important synergy exists between poverty eradication (ensuring food supply, water, 

energy and health, as well as support to subsistence farmers) and enhanced conservation of natural 

capital. 

 

¢ƘŜ ƎǊŜŜƴ ŜŎƻƴƻƳȅ ŎƻǳƭŘ ōŜ ŀƴ ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ǘǊƛƎƎŜǊ ŀƴŘ ƭŜǾŜǊ ŦƻǊ ŜƴƘŀƴŎƛƴƎ ŀ ŎƻǳƴǘǊȅΩǎ 

growth potential and redirecting its development trajectory in the 21st century. 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 activities in the primary, 

secondary and tertiary sectors.  

 

This should be evidenced by substantial investment activity in conventional and non-traditional 

activities, meaningful employment creation, sustaining competitiveness in a world that is 

increasingly determined 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 warming trends and 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 thisΣ ǘƘŜǊŜ ƛǎ ŀ άgrowing threat of ƛƴŎǊŜŀǎƛƴƎ ΨŜŎƻ-ǇǊƻǘŜŎǘƛƻƴƛǎƳΩ ŦǊƻƳ ŀŘǾŀƴŎŜŘ ƛƴŘǳǎǘǊƛŀƭ 

countries in the form of tariff and non-tariff measures such as carbon taxes and restrictive 

ǎǘŀƴŘŀǊŘǎέ10. Such trends are proving to be a powerful force for the evolution of a green economy to 

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

use. 

 
Table 1.1: Top five countries/regions (plus South Africa, Brazil) ranked in terms of total emissions 

and listing emissions per capita*   

Rank  Country  Total emissions (million t)  Emissions (t/capita)  Emissions (kg/USD GDP) 

1  China  6 877.2 5.14 0.55 

2  United States  5 195.0 16.90 0.46 

3  European Union ς 27 3 576.8 7.15 0.30 

4  India  1 585.8 1.37 0.35 

5  Russia  1 532.6 10.80 1.00 

Χ     

14  South Africa  369.4 7.49 0.70 

15  Brazil  337.8 1.74 0.20 

Note: * Excluding emissions from deforestation and fossil fuel exports. 

Source: Authors, compiled from International Energy Agency (2011) data. 
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The importance of the green economy is certainly not confined 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 of elevating 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 the countries at 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 carbon-intensive economies in the world, thus making the greening 

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

globally and available land, there are opportunities for the successful roll-out of concentrated solar 

power ό/{tύ ŀƴŘ ǇƘƻǘƻǾƻƭǘŀƛŎ όt±ύ ǎƻƭŀǊ ǇƻǿŜǊ ǇǊƻƧŜŎǘǎΦ /ƻƳǇƭŜƳŜƴǘƛƴƎ ǘƘƛǎ ƛǎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǿƛƴŘ 

energy potential. The attractiveness of wind and solar technologies is not only supported by 

conducive natural conditions nationally, but also by the relatively mature stage of their technological 

development. However, other forms of energy generation, such as cogeneration and other waste-to-

energy options are also proving quite attractive. With respect to liquid fuels, the fast evolving 

biofuels and biogas industries will supplement the supply mix. 

 

South Africa is also facing serious challenges with respect to its natural resources, particularly water 

and soil, as well as in managing its waste adequately. The proper management of its scarce water 

resources is urgently required 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, forestry, tourism 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 economy per se is one of the ten so-ŎŀƭƭŜŘ ΨƧƻō ŘǊƛǾŜǊǎΩ 

identifiŜŘ ōȅ ǘƘŜ ΨNew Growth PathΩ ŀƴŘ ŀ ƪŜȅ ŦƻŎǳǎ ŀǊŜŀ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀŘŜ ŀƴŘ LƴŘǳǎǘǊȅΩǎ 

ΨIndustrial Policy Action PƭŀƴΩ (IPAP2). The recently released Ψbŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ /ƘŀƴƎŜ wŜǎǇƻƴǎŜ 

{ǘǊŀǘŜƎȅΩ ǿƘƛǘŜ ǇŀǇŜǊ further highlights some of the priority sectors. As the economy progressively 

adopts cleaner, more environmentally-friendly and/or energy efficient technologies and processes, 

the sustainability of its growth and development path will be increasingly safeguarded, due to 

improved natural eco-system 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 the roll-out of 

solar water heaters to efficient lighting, insulation, electric vehicles, mechanical insulation and 

metering equipment, to mention but a few. Substantial investment activity in green industries will 

be the natural, yet gradual reaction of the business sector to such signals and to changing 

behavioural patterns over time. 

 



INTRODUCTION 

GREEN JOBS: AN ESTIMATE OF THE DIRECT EMPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 15 

The solid growth potential of renewable energy (RE) and resource efficient technologies in years 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 manufacturing 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 

established 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 METHODOLOGY 
 

During the research and analysis process, the team consulted numerous publications, research 

papers, strategy documents and industry-specific information, both of a South African and 

international origin. There was substantial interaction with local and foreign experts, as well as 

industry players involved in the specific activities, or currently utilising/developing the various 

existing/potential technologies. Significant engagement with government officials and state-owned 

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 economy, have been primarily compiled for developed nations in North America or in 

Europe11. These studies and models are based largely on highly disaggregated sectoral data that is 

then used in an input-output model to simulate different scenarios and their impact on job creation. 

Since data at such a disaggregated level is not available in South Africa, the research team had to 

develop a methodology to estimate the employment creation potential of a progressively greening 

economy.  

 

The literature review and consultation with numerous roleplayers enabled the researchers to derive 

demand estimates and to obtain data for the employment calculations under each of the segments 

covered, while informing the appropriate approach to be followed in each instance. The final report 

benefited, during the drafting stages, from inputs and comments provided by numerous experts, 

locally and internationally.  

 

2.1 Green segment/technology coverage 
The initial step involved a scoping exercise that attempted to identify the green technology universe. 

The segments/technologies within this universe that were deemed to be of significant interest from 

a South African perspective were subsequently selected. Certain important segments/technologies 

may have been excluded due to an inability to access the necessary information for purposes of the 

report. Their stage of development and anticipated potential application locally were further 

determinants in selecting the segments/technologies that would be investigated further.  

 

The coverage was eventually narrowed down to 26 green segments/technologies that could result in 

employment opportunities as the greening of the South African economy unfolds. These were 

grouped under the following four distinct broad types of activity: energy generation; energy and 

resource efficiency; emissions and pollution mitigation; and natural resource management.  

 

2.2 Employment focus and categorisation of activities 
Only direct jobs in the formal economy were estimated (ie multiplier effects are not taken into 

account in this work), and these were calculated on a net basis to take into account anticipated job 

losses at a segmented level. 

 

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

¶ Building, construction and installation ς This pertains to any type of infrastructure, plant or 

factory that would have to be built, or the installation of equipment (eg solar water heaters) in 

order to introduce and/or expand a specific green segment/technology 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 timeframe. 

¶ Operations and maintenance ς This refers to the employment involved in operating or 

maintaining the new infrastructure (eg a wind farm) but excluding manufacturing plants, the 

jobs created in the operation and maintenance of new equipment (eg air pollution control 

equipment), farming employment (eg production of farm inputs for biofuel plants), as well as the 

bulk of employment generated by natural resource management activities. Such employment 

may be of a permanent or temporary nature. Employment opportunities related to operations 

and maintenance activities elsewhere on the African continent are also taken into account.  

¶ Manufacturing ς 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 support of the 

respective green segment/technology (eg solar PV panels). This employment is deemed to be of 

a more permanent nature. Furthermore, export market penetration (largely in southern Africa, 

but also in the rest of the continent) is often required in order to secure the long term 

sustainability of manufacturing operations.  

 

2.3 Timeframes, employment potential calculation  
The time horizon spans 15 years, grouped as follows: the short term (ie the years 2011 and 2012); 

the medium term (ie the subsequent five-year period up to and including the year 2017); and the 

long term (ie the subsequent eight-year period up to and including the year 2025). It should be 

noted that the employment analysis was undertaken in 2010 and early in 2011, albeit with later 

revisions. 

 

The estimation of the employment potential was based on the anticipated number of jobs per year, 

on a non-cumulative basis. Thus, for a construction job to be sustained from one year to the next, 

the construction activity would 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 result in a decline 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, partially or fully, on a more permanent basis. The 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 turn, capture 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 quantum of employment associated with operations and maintenance 

requirements. 

 

The jobs are also calculated on a full-time equivalent basis. For instance, if a crew of ten people is 

able to build a plant in three months, it would have to build four plants per year in order to be 

considered fully employed. However, should the crew build only one plant, the employment creation 

would be reflected as 2.5 jobs.  
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The employment potential was determined for each year by creating an assumed build programme 

for each green segment/technology, where possible, and then averaged for each time frame, as 

highlighted in the following table (for further detail on the calculation method for the CSP build 

programme depicted in the table, refer to the notes below it). The principal reason for utilising an 

average for each time period (ie short, medium or long term) was that some of the green 

segments/technologies exhibited significant annual fluctuations in employment, especially 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 2.1: Assumed build programme and direct employment calculations for concentrated solar 

power (CSP) 

  
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 megawatts 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:  

= ((170+220)/18.75) x 21.6) / 2 

(ii) When calculating the number of O&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 employed in O&M in the previous year. In numerical terms for 

2016 = (170 x 0.54) + 124  

Source: Authors 

 

A modelling exercise undertaken by UNEP12 has indicated that a greening of the economy could, 

during the transition period, bring about job losses in the brown economy, especially in the absence 

of additional support measures. According to the respective report13, the creation of new jobs in the 

greener economy should nevertheless exceed these losses over time, provided that the necessary 

reskilling and re-educating of the workforce has taken place.  

CSP plants 

completed: SA

CSP plants 

completed: RoA

Construction: 

SA

Construction: 

RoA

O&M: SA O&M: RoA Manufacturing: 

SA

Manufacturing: 

RoA

Number of MW 

per year 18.75 18.75 18.75 18.75

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 MW No. of MW No. of jobs No. of jobs No. of jobs No. of jobs No. of jobs No. of jobs

2011 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0

Average short 

term 0 0 0 0 0 0

2013 0 58 0 0 0 38 0

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 7 553 106

2022 800 150 922 17 1740 8 614 115

2023 800 150 922 18 2172 8 614 119

2024 800 160 922 21 2604 9 614 138

2025 800 200 922 23 3036 11 614 154

2026 800 200

Average long 

term 757 16 1626 7 504 104
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Accordingly, throughout the analysis and estimation process, due consideration has been given to 

the possibility of job destruction. Hence, the employment potential estimates reflect net job creation 

at a segmented level. For example, clear instances of existing jobs potentially being lost as a direct 

result of the roll-out of a green segment/technology are anticipated in the energy efficient industrial 

motors section, as well as in the bus rapid transport section.  

 

Although all the estimates are based on the methodology described above, the various 

segments/technologies exhibited differing degrees and quality of information available, whether 

locally or internationally. For certain technologies, it was possible to construct annual tables 

indicating the roll-out over time, while in other cases it was only possible to estimate averages for 

the period. Some technologies, such as solar PV and CSP, are also characterised by significant 

variations in the application and design of plants, in which case the employment potential associated 

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 with respect to specific green segments/technologies, with such ratios being 

either financial- or output related. For example, ratios of employment per megawatt (MW) 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, the profile of megawatts installed or 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 was utilised in order to determine the employment potential in 

the biomass combustion subsection of waste-to-energy). In turn, the calculation of the employment 

potential in the bus rapid transit (BRT) subsection of transport efficiency involved using employment 

numbers observed in the actual roll-ƻǳǘ ƻŦ WƻƘŀƴƴŜǎōǳǊƎΩǎ .w¢ ǎȅǎǘŜƳΦ 

 

2.4 Other assumptions 

 
Multiple/competing demands for inputs 

Certain segments may share the same inputs to a greater degree than others. For example, there is 

no limitation on the solar availability for two competing technologies, such as PV and CSP, although 

the land and water resources do play a limiting role. Hence, the solar resource was assigned to both 

segments without limitations, except for the realism of the roll-out.  

 

In other instances, such as waste-to-energy, certain fundamental assumptions had to be made 

regarding the exclusive allocation of inputs to specific technologies. To illustrate, waste-to-energy 

technologies can use various 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 individual technologies 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 

obtained thrƻǳƎƘ ǘƘŜ Ψ²ƻǊƪƛƴƎ ŦƻǊ 9ƴŜǊƎȅΩ ǇǊƻƎǊŀƳƳŜΦ DǊŜŜƴ ƳǳƴƛŎƛǇŀƭ ǿŀǎǘŜΣ ǎŜǿŜǊŀƎe and waste 

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 only inert 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 generation technologies, and/or to recycling activities. 

 

Figure 2.1: Illustration of resource allocation to various technologies 

Source: Authors 

 
Sustainability of production through internationalisation 

The size of the South African market, on its own, may be insufficient to maintain domestic 

manufacturing capability serving several green technologies. 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 sustainability 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 solar-rich regions (eg most of Namibia and Botswana) does 

provide a transportation cost advantage which is likely to be exploited by the South African solar 

equipment/component manufacturers. However, projects benefiting from the optimal solar 

intensity in the northern parts of the continent (eg the Saharan region) may prove far more difficult 

to capture and, therefore, were not included in the estimations. With respect to locally 

manufactured anaerobic digesters and pyrolysis/gasification plants, on the other hand, there may be 

significant potential for exports to the rest of the continent, since the existing technical know-how, 

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

competitive advantages. 

 

Feasibility and relative implementation costs 

The analysis does not attempt to determine the actual feasibility of implementing each of the green 

segments/technologies covered, nor the relative ease of implementation. Furthermore, it is 

important to note that the relative cost of the various technologies has not been 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 project. When considering the possible 
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roll-out of the various technologies, 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 green segment/technology are accompanied by a reasonable degree of policy and regulatory 

support. The importance of adopting appropriate policies and regulations that will create an 

environment where the green segment/technology is rolled out in an effective, cost-efficient and 

sustainable manner cannot be over-emphasised. Without this, the employment potential outlined in 

this report would be highly compromised. Accordingly, some of the existing bottlenecks and other 

impediments are highlighted in the individual sections. 

 

2.5 Section layout 
A standard layout was adopted for the broad sections and their respective subsections, with the 

exception being the natural resource management section due to its inherent nature and specific 

characteristics.  

 

A brief description of each broad technology is provided in 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 South 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 extent of the possible competitive 

environment for South African counterparts, as well as the potential for future partnerships in 

rolling-out the technology in South Africa. The analysis of the potential job creation ensues, starting 

with an overview of the assumptions made. Lastly, key challenges and implications for policy-makers 

and other key stakeholders are highlighted. 
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3 ENERGY GENERATION 
 

The assumptions made in the following subsections result in a specific renewable energy generation 

path, which is illustrated in figure 3.1 below (ie reflected by the stack bars) and compared with the 

respective combined projections of the Integrated Resource Plan for Electricity 2010 ς 2030 (IRP 

2010 ς 2030) (ie the solid line in the graph). In this regard, this report covers a wider range of 

technologies than those included in the IRP 2010 ς 2030 (eg pyrolysis/gasification), it anticipates a 

greater potential for capacity development in certain technologies (eg CSP) and, unlike the IRP 2010 

ς 2030, it includes cogeneration on the production side instead of demand side management. Figure 

3.2, in turn, illustrates the changing composition of the renewable energy industry over time.  

  

Figure 3.1: Electricity generation: Capacity growth based on report assumptions compared to the 

projections made in the IRP 2010 ς 2030  

 
Source: Authors and IRP 2010 ς 2030. 
 

Figure 3.2: Evolution of the relative shares of the various technologies covered in this report within 

the combined energy generation 

 
Source: Authors 



ENERGY GENERATION ς WIND POWER 

GREEN JOBS: AN ESTIMATE OF THE DIRECT EMPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 23 

3.1 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 being developed 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 around 1 000 MW generated by hundreds of turbines, with larger farms 

being planned. The wind power industry employed almost half a million workers worldwide in 2009 

ς a figure that is expected to grow to over a million in five years from now, according to forecasts by 

the Global Wind Energy Council14. 

 

Historical progress/maturity 

The use of wind as a source of power has become established in the mainstream energy market 

worldwide. Global wind power generation capacity has risen almost exponentially and is in use in 

close to 80 developed as well as developing countries. The technology applied in wind power 

generation is mainly mature. Nevertheless, the size of wind farms and the capacity of turbines are 

continuously important factors, 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 the gearbox, generator, 

transformer and brake system; the blades; and the tower. Components are produced by either 

original equipment manufacturers (OEMs) or outsourced to specialised suppliers of components or 

subsystems. 

 

Investment in offshore wind power plants, especially 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 terms15. The 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 feed-in tariffs, subsidies, tax breaks and other incentives, 

thereby being highly successful in stimulating investment. Wind 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 wind power technology has been operating on a commercial basis for many years, the 

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 failure rate has been 

recorded, having a significant increasing effect on costs16.  

 

Advantages/disadvantages 

Wind power is a source of renewable energy with a large ΨtechnicalΩ generation potential. The 

growth in wind power generating capacity has been driven mainly by factors such as environmental 

concerns, the need for sustainable energy supply and a stable (zero) fuel price. Wind energy does 

not emit carbon dioxide (CO2) in generating electricity and is associated with exceptionally low 

lifecycle emissions. The construction 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 greenhouse gases (GHG) (those caused during the 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǇƘŀǎŜ ŀǊŜ ƻŦŦǎŜǘ ǿƛǘƘƛƴ ŀ ǾŜǊȅ ǎƘƻǊǘ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

lifespan), coupled with the relatively short period of time needed for plant completion and the 

possibility of generating power 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 source ς it is 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 fossil fuel exploitation); there are no pollution risks 

(as opposed to the risk of oil spills when transporting fossil fuels); and there are no health risks (such 

as those associated with the O&M activities of nuclear plants). 

 

The case for wind power can be boosted by its positive effect on rural or regional development. 

Many remote areas where there is significant wind stand a good chance of hosting a power 

ƎŜƴŜǊŀǘƛƴƎ ǇƭŀƴǘΣ ǿƘŜǊŜōȅ ŀ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅ ǿƻǳƭŘ ōŜƴŜŦƛǘ ǘƻ ǎƻƳŜ ŜȄǘŜƴǘ ŦǊƻƳ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ 

jobs and the generation of tax revenue. This process directly opposes the draining of income from 

such areas through rural-urban migration or high rates of urbanisation. In Denmark, one of the 

ǿƻǊƭŘΩǎ Ƴƻǎǘ ŀŘǾŀƴŎŜŘ ŎƻǳƴǘǊƛŜǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǿƛƴŘ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΣ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇƻǊǘƛƻƴ ƻŦ 

wind turbines are owned by local communities. 

 

A major drawback for wind energy is that, due to the natural variation in wind power on a daily 

and/or seasonal basis, back-up base-load generation capacity is imperative to provide stability to the 

energy supply. Furthermore, as with other renewable energy sources, wind 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 

¢ƘŜ ǿƻǊƭŘΩǎ ŎǳƳǳƭŀǘƛǾŜ ǿƛƴŘ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ŎŀǇŀŎƛǘȅ ƎǊŜǿ ōȅ 28% per annum over the first 

decade of the 21st century, with the additional capacity installed on an annual basis increasing to 38 

200 MW by 200917. The new capacity added in 2010 should also be around the mid-30 000 MW. The 

overall market amounted to USD72 billion 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 illustrate 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 201118. This dramatic slowdown has 

underpinned to a significant extent the massive job-shedding 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 high-cost countries ς specifically Denmark and Sweden) and its search for 

cheaper manufacturing locations (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 any other type of power generating plant. Altogether 36 of the 

states in the US already have utility-scale 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 

European countries obtain between 7% and 20% of their total power from wind. Smaller industrial 

economies such as those of New Zealand and Australia are also growing fast in wind-driven 

electricity generating capacity. 

 

Amongst the developing countries, China and India have been by far the largest contributors to new 

ǿƛƴŘ ƎŜƴŜǊŀǘƛƻƴ ŎŀǇŀŎƛǘȅ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ /ƛǘƛƎǊƻǳǇΣ /ƘƛƴŀΩǎ ǿƛƴŘ ǇƻǿŜǊ ŎŀǇŀŎƛǘȅ 

expanded from 6 050 MW in 2007 to an estimated 43 853 MW in 2010 and is projected to more than 

double by 201319. China adopted aggressive policies in support of the diversification of energy 

generation, domestic industry growth and transmission enhancement investment. Installed capacity 

in India stood at just below 11 000 MW at 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 MW and Mexico 202 MW capacity at the end of 2009, planning sharp increases together 

ǿƛǘƘ ŀ ƴǳƳōŜǊ ƻŦ ƻǘƘŜǊ [ŀǘƛƴ !ƳŜǊƛŎŀƴ ŎƻǳƴǘǊƛŜǎΦ !ǘ ǘƘŜ ŜƴŘ ƻŦ нллфΣ фс҈ ƻŦ !ŦǊƛŎŀΩǎ ǿƛƴŘ ǇƻǿŜǊ 

capacity was situated in Egypt (430 MW), Morocco (253 MW) and Tunisia (54 MW). Recent 

developments in Africa also include advanced projects in Kenya, Ethiopia and Tanzania20.  

  

!ŎŎƻǊŘƛƴƎ ǘƻ ŀ ΨƳƻŘŜǊŀǘŜΩ ǇǊƻƧŜŎǘƛƻƴ ǎŎŜƴŀǊƛƻ ŎƻǾŜǊƛƴƎ ǘƘŜ ƴŜȄǘ ǘǿƻ ŘŜŎŀŘŜǎΣ ǿƛƴŘ ǇƻǿŜǊ ŎƻǳƭŘ 

contribute between 8.9% and 9.5% to world electricity consumption by 2020 and up to 15% in 

203021Φ ¢ƘŜ ŎǳǊǊŜƴǘ ǎƘŀǊŜ ƻŦ ǿƛƴŘ ǇƻǿŜǊ ƛƴ 9ǳǊƻǇŜΩǎ electricity demand is between 4.5% and 5%. 

The annual increase in offshore wind power capacity is expected to eventually equal that of onshore 

capacity, although it is currently less than 10% thereof22.  

 

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 becoming dominant 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, the splitting up of power companies in their power transmission and 

generation activities is promoted to eliminate over-concentration.  

 

 

 

 



ENERGY GENERATION ς WIND POWER 

GREEN JOBS: AN ESTIMATE OF THE DIRECT EMPLOYMENT POTENTIAL OF A GREENING SOUTH AFRICAN ECONOMY 26 

Table 3.1: Some of the major global turbine 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.nordex-online.com 

REpower Germany 3.0% www.repower.de 

Others  14.5%  

 Source: Authors and the South African Wind Energy Association (2010). 

 

The operations of these companies are spread over approximately a dozen countries in Europe and 

North America, as well as in China, India and Brazil. Most of these countries already have significant 

wind power generating capacity, with only three having had less than 1 000 MW capacity in 2009. 

 

The production of wind turbines 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 products and 

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, with some adjustments, produce rotors 

and other casting and steel towers. 

 

Table 3.2: Some of the major South African turbine/components manufacturers 

Manufacturers Website address 

African Wind Power www.africanwindpower.com  

Dorbyl www.palmtreepower.com   

General Electric www.grinaker-lta.com   

Green Power & Composites www.gpcomposites.co.za   

Grinaker LTA www.johnthompson.co.za   

Isivunguvungu Wind Energy Converter (I-WEC) www.i-wec.com   

Iskhus Power www.iskhus.co.za 
  

John Thomas Boilers www.dcd-dorbyl.com   

Kestrel www.kestrelwind.co.za   

Palmtree Power www.palmtreepower.com   

Siemens www.siemens.co.za   

Source: Authors 

 

Institutions that have shown strong interest in wind farm development in South Africa and that are 

involved in potential projects include: Eskom, IDC, DBSA, African Clean Energy Development, 

Macquarie, Genesis Eco-Energy, Mainstream, Electrawinds Belgium, The 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 the Wind Atlas of South Africa 199523, on which most estimates of wind power 

generation potential have been based, the recorded 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 shortcomings have been ascribed to the available data24 and an improved wind atlas was 

released by SABREGEN and CSIR in 2001. 

 

Figure 3.3: Wind atlas of Africa and preliminary exposition for South Africa (wind speed m/s)  

 

 
 

 

 

 

 

 

 

 

 Source: Global Wind Energy Council (2010), Risø DTU & UCT (2010) 

 
Source: Risø DTU and UCT (2010) (left-hand side), Global Wind Energy Council (2010 a) (right-hand side).  

 

Wide-ǊŀƴƎƛƴƎ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀƎƎǊŜƎŀǘŜ ǿƛƴŘ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ Ƙave 

subsequently been put forward, with the results of more recent research having 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 FŀǊƳ ƛǎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ first commercial-scale, grid-connected wind 

generation project, consisting of four turbines with a 1.3 MW capacity each. Furthermore, Eskom 

runs an experimental 3.2 MW farm, generating around 5 GWh annually from three different units 

located at Klipheuwel in the Western Cape. Furthermore, a 1.8 MW wind turbine installed by 

Electrawinds at Coega started producing electricity in 2010. A number of wind power projects, 

adding up to between 5 000 MW and 10 000 MW depending on the stage of development, are in the 

pipeline for South Africa, with the earliest ones expected to start production in the 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 their O&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 the size 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 the construction of plants in South Africa, as 

well as in their operation and maintenance, would be mostly supplied by the local labour market. On 

the other hand, it is assumed that half of the jobs created in the construction of some of the plants 

in other African countries will come from South Africa.  
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The capacity of wind farms would generally be between 50 MW and 100 MW, and O&M jobs are 

added from the second year after the commencement of construction, which would take around 18 

months. 

 

In analysing the potential 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 decision-making by manufacturers to locate their plants in a specific 

country. A specific study25 has estimated a prerequisite minimum of 150 MW to 200 MW in steady 

annual demand for at least three years in order to create a domestic wind technology manufacturing 

industry. 

 

In the manufacturing of equipment, the share of local jobs in the total employment created is 

assumed to be determined by the capacity of the relevant local industries to supply parts and 

components. A wind turbine was, for this purpose, segmented into five major groupings of parts, 

each of which allocated a Ψlocal capacity factorΩΥ one-third, two-thirds and 100%, respectively; 

referring to low-, medium- or high shares of supply (refer to table 3.4). The respective shares of the 

product groupings in the overall cost of a wind turbine, coupled with their local capacity factors, 

determined the number of jobs that could potentially be created domestically. 

 

Lastly, employment numbers in domestic manufacturing are phased-in, assuming an increasing 

contribution of 40%, 60% and 80% by local industries in the short, medium and long term, 

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% and 60% over the short, medium and long term, respectively). 

 

Published data on employment figures and aggregate capacity in the USA, Europe and other 

countries with well-developed wind power industries, as well as average global figures, indicate that 

the average number of jobs per MW of power generation capacity ranges from 4 to 12. According to 

certain comparable international studies, as well as local estimates of employment potential26, the 

average number of jobs per peak MW capacity derived by the CSIR27 lies within the range of 3 to 11 

for the manufacturing of plant and equipment, together with construction and installation activities, 

and between 0.2 and 0.4 for operations and maintenance.  

 

Various studies concur with the dominant contribution made by manufacturing, indicating that 

around two-thirds of the number of jobs created in a wind power value chain is associated with such 

activities. 

 

These figures have been accepted as a basis for estimating the employment potential, although they 

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

¶ Lower labour productivity in South Africa relative to the respective industrialised countries; 

¶ Grid development will, to a certain extent, have to form an integral part of new generating 

capacity development and will contribute to job creation. An upgraded and expanded grid 

network, which will assist in enhancing competitiveness and energy security, is deemed 

essential; 
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¶ Apart from the grid, a whole new power sub-industry will have to be developed from scratch in 

South Africa. The assumption is made that it will be more labour-intensive initially (ie during the 

creation of largely new capacity) than in established wind farms in the long term; 

¶ A significant number of jobs will be created by the demand for development, consultancy and 

engineering services, as well as in financial services and research and development activities that 

are largely included under the construction and O&M segments of the model; and 

¶ Provision was also made for some jobs in the construction of community facilities that are 

essential for the operation of any wind farm. 

 

The following ratios have therefore been utilised in estimating the employment creation potential 

associated with wind power: for construction employment, 1.5 jobs/MW capacity; for operations 

and maintenance, 0.5 jobs/MW capacity; and for manufacturing employment, 4.5 jobs/MW 

capacity. These add up to a combined total of 6.5 jobs per MW capacity. 

 

Much higher job creation ratios have been estimated elsewhere, as high as 15 jobs per MW capacity 

installed28. 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 capacity, and thus leading to 

a significantly higher ratio of jobs per MW.  

 

The South African Wind Energy Association (SAWEA) estimates the potential wind power capacity 

nationally to be as high as 30 000 MW in the long term, displacing 6 000 MW of coal-based 

electricity29. However, according to the IRP 2010 ς 2030, which formed the basis for the employment 

potential calculations in this section of the report, the total contribution from wind power in South 

Africa is projected to reach 7 100 MW by 2025. This aggregate capacity was assumed to be 

generated by around 15 wind farms, with no distinction made between on- 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 in activities related to construction and installation, but progressively those involved in 

the supply of components and parts.  

 

Results  

 

 Table 3.3: Summary of net direct employment potential associated with wind energy 

Activity 

Short term Medium term Long term 

Domestic 
Export 

related 
Total Domestic 

Export 

related 
Total Domestic 

Export 

related 
Total 

Construction 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 1 815 290 2 105 

Totals 591 0 591 1 741 227 1 968 4 791 365 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 listed in the table below may also be involved in the development and 

operation of a wind farm. 
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 Table 3.4: Potential contribution capacity of local industries 

Industry Product/services 
Share in 

turbine cost
30

 

Local 

capacity 

Manufacturing: Production of:   

Structural steel, cast iron, metal 

and cement products 

Towers, frames, hubs 34% High 

Boat-, airplane-, glass fibre 

composites 

Rotor blades, nacelle, other plastic and fibre glass 

products 

26% High 

High-technology parts and 

machinery 

Gearbox parts, shafts, bearings 18% Low 

Electrical and electronic 

equipment 

Generators, transformers and other electrical 

components 

15% Medium 

Metal products Pitch, yaw and break systems, and other parts 7% Medium 

Construction and civil 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 down or constrain the development of a substantial wind 

power industry in South Africa, but many positive factors are contributing to balancing the process. 

As such, it is assumed that the first wind-generated electricity associated with the roll-out envisaged 

in this report will 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 and quality 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 analyses point to significantly higher 

potential. The release of a revised and improved wind atlas, which is currently being developed31, is 

expected within the next three years. Notwithstanding the uncertainty around the wind power 

potential and thus its competitiveness, studies have found that prices would compare favourably 

with, or be below those of coal-fired energy within the next decade32. 

 

A shortage of skills in certain professional fields pertinent to wind power generation presents a 

challenge that must be overcome.  

 

The feeding of power into the grid and its transmission pose potential problems, depending on the 

geography, as the windiest sites are often located far from user markets. This includes the efficient 

integration of wind power into the system, which should allow for flexibility on the demand as well 

ŀǎ ǘƘŜ ǎǳǇǇƭȅ ǎƛŘŜΦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜȄƛǎǘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ ŀŘŀǇǘŜŘ ŦƻǊ ǿƛƴŘ ǇƻǿŜǊ 

variability, although it should initially be able to absorb a significant volume of additional electricity 

from wind farms33.  
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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 leverage 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 and electrical 

industries. Local manufacturing capacity can be promoted through engagement with established 

global manufacturers. However, critical mass would have to be developed in order to obtain 

economies of scale.  

 

Considering the small size of the local market, tapping market penetration opportunities in other 

African countries with higher wind power potential could make an essential contribution to 

ƛƳǇǊƻǾƛƴƎ ŜŎƻƴƻƳƛŜǎ ƻŦ ǎŎŀƭŜ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ƭƻŎŀƭ ƛƴŘǳǎǘǊȅΩǎ ŎƘŀƴŎŜǎ ǘƻ ǎǳŎŎŜŜŘΦ tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ 

construction activities, 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 investments in wind farm development and 

related manufacturing capacities gain momentum through the application of long term, proactive 

and stable policies. Conversely, policy uncertainty and lack of financial support generally have an 

adverse impact on potential industry development.  

 

For instance, the following incentive measures have been instrumental in many countries:  

¶ 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; 

¶ An upfront ƛƴǾŜǎǘƳŜƴǘ ǘŀȄ ŎǊŜŘƛǘ ƻƴ ŀ ǿƛƴŘ ǇǊƻƧŜŎǘΩǎ ŎŀǇƛǘŀƭ ŎƻǎǘΣ ƻǊ ŀƴ ŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴ ǘŀȄ 

credit on the amount of renewable energy generated; 

¶ A cash grant option to support development; 

¶ The stipulation of a mandatory market share of electricity from certain renewable sources; 

¶ 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 

¶ A mandate to source a determined share of the ǿƛƴŘ ǘǳǊōƛƴŜǎΩ ŎƻƴǘŜƴǘ ƭƻŎŀƭƭȅΦ 

 

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 implementation of the REPP. Future electricity price increases would 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 power industry and related manufacturing in South Africa, 

certain crucial measures are needed to create an environment that is conducive to rising 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 provide 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 example: 

¶ Current high steel prices are increasing the cost of the construction of wind turbines, as well as 

the manufacturing of its components; 

¶ Ensure that land approvals do not delay the development process; and 

¶ Expedition of EIAs and water use permits by the respective authorities. 

 
DƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΣ ŀƴŘ ǿƛƴŘ ǇƻǿŜǊ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ Ƙŀǎ ǘƻ ōŜ followed 

up by reasonable short, medium and long term milestones incorporating infrastructure plans and 

other appropriate measures such as financing 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.  

 
 

3.2 SOLAR POWER 
 
Solar power is forecast to be the dominant form of renewable energy by 2030. There are three 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.  

 
Figure 3.4: South African Renewable Energy Resource Database ς annual solar radiation 

Source: South African Renewable Energy Resource Database (SARERD) 
































































































































































































































































