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Project Objectives and Scope 

This study was developed as part of the Department of Trade and Industry and World Wildlife Fund’s 

request for assistance with the development of a customised sector programme and initial high-level 

strategy for the small scale renewable energy industry in South Africa. In particular, the objectives of 

the study are to develop a strategy that: 

a. Ensures current local small scale renewable energy industry is prepared up for imminent 

expansion 

b. Takes advantage of an opportunity to develop local industry through the renewable energy 

SPI4P 

c. Speaks to the status and coordination of current small scale renewable energy activities and 

initiatives 

To define it more broadly, this study intends to help answer the following questions about the small 

scale renewable energy industry in South Africa: 

1. What is the current state of the global and local industry? 

2. What should be the likely government goals for the industry in terms of growth and strategic 

role for the country within the international industry value chain? 

3. What are the steps the government and other stakeholders need to take to achieve these 

goals?  

A consortium of industry experts and consultants has been assembled to complete this study and 

address these project goals. 

The project scope is informed and constrained by the DoE’s definition for the “small scale renewable 

energy industry” in its renewable energy SPI4P procurement programme; this study will focus on 

applications of the technology that are <5MW in size. The following renewable energy technologies 

and applications are included: 

 Solar PV  

 Onshore Wind 

 Biomass 

 Biogas  

 Landfill Gas  

 Small Hydropower 

 Hybrid Options 

Small hydro and hybrid option were not initially listed in the renewable energy SPI4P, but were 

included within the scope of this study as they will likely still play an important part of the future 
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industry and procurement programme. Ocean energy, geothermal, and concentrating solar power 

are typically deployed for large utility scale projects so were not included in this study. It is worth 

noting, that while efficiency energy solutions and non-electricity related renewables (e.g. solar water 

heaters, heat pumps, efficient lighting, conservation) are also not included in the scope of this study, 

they still have significant potential for the country and should also be considered when developing 

holistic solutions to meet South Africa’s energy and economic goals. 

This report is the final draft deliverable and covers Tasks 1-5. The full task list includes: 

 Task 1—Baseline for global and local renewable energy industries 

 Task 2—Value chain and localisation analysis 

 Task 3—International competitive analysis 

 Task 4—Strengths, weaknesses, opportunities, and threats 

 Task 5—Development of key action programmes 

The study also incorporates key findings and feedback from the project’s stakeholder workshop held 

on August 1st, 2013. 
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Wp 
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Executive Summary 

South Africa’s abundant supply of local renewable energy resources, such as solar, wind, and 

biomass energy, provide it with a window of opportunity to reduce its dependence on fossil fuels, 

encourage economic growth, and create jobs while decreasing its Carbon Footprint and 

environmental impacts. While national government has taken some steps to grow the industry, and 

in general acknowledges the benefits associated with incorporating more renewables into its energy 

resource mix and economy, more effort is required to effectively implement government goals and 

unlock the full potential of the local renewable energy industry. In particular, targeted support is 

needed for the emerging small scale renewable energy industry, which is acknowledged by many to 

be the key market segment to developing a long-term sustainable local industry.  

In June 2012 Eskom launched a successful rebate support programme for renewable energy projects 

through its Standard Offer Programme (SOP) to encourage more installations and help address 

supply constraint issues. However, the expiration of the SOP in March 2013 compelled many local 

renewable energy companies and investors to question the viability of the small scale industry. 

Similarly, the Department of Energy’s Renewable Energy Independent Power Purchase Procurement 

Programme (REI4P) has thus far focused primarily on support for the large utility-scale renewable 

energy industry. Fortunately, the DoE recently released the RFP for the renewable energy SPI4P and 

has announced its intention to procure up to 200MW from “small capacity” projects between 1-

5MW, however more effort is needed to unlock sub 1 MW renewable industry in particular.  

For example, there is still a need to improve the enabling policy and regulatory framework for the 

small scale renewable energy industry to develop a market for the sale of renewable energy through 

measures such as net metering and/or wheeling rules to allow customers to sell excess renewable 

generated electricity. This would significantly improve the potential for distributed residential and 

commercial scale renewable energy projects, which tend to provide more local jobs than larger 

utility-scale projects. 

In preparation for implementation of the renewable energy SPI4P and expected imminent expansion 

in the small scale renewable energy market segment, this study further investigates what actions 

need to be taken by government and various stakeholders to support an internationally competitive 

and sustainable local renewable energy industry beyond government procurement limits and other 

support programmes. 
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International Small Scale Renewables Industry Baseline 

The renewable energy industry is a highly competitive and rapidly changing global industry, which 

over the past decade, has grown quickly and made considerable progress. Markets with clear 

regulatory support and fiscal incentives for the industry have grown the most and account for the 

majority of installed capacity and manufacturing capability to date (e.g. North America, Europe, 

Asia). Growth is expected to continue in future years as the industry looks to expand into developing 

markets like Africa (UNEP, 2012). 

The renewable energy industry globally accounted for more than half of the total added new power 

capacity in 2011. Solar PV grew at the fastest rate of the renewable technologies, increasing by 58% 

per year for the period 2006-2011 (REN21, 2013). The majority of this growth in renewables has 

been in utility-scale, grid connected projects however, while small scale renewables have been 

growing at a less rapid pace (F&S, 2013). This current trend is likely to change in the future, as the 

significant deployment in large scale capacity will cause reduction in prices, which in turn will 

stimulate development for smaller scale projects. As the price of renewables edges closer toward 

grid parity, demand for small scale renewables will increase – as distributed, decentralised 

generation will become more attractive to residential, commercial and industrial end-users.  

Furthermore, in regions with low rates of access to electricity, such as many regions in Africa, the 

advantage of deploying small scale, distributed renewable energy makes a lot more commercial 

sense than investing significantly in T&D infrastructure to connect isolated pockets to the central 

power grid.  

While South Africa’s role in the global renewable energy market has improved in the past couple 

years, it still has considerable room for growth if it wants to be an African market leader and realise 

its full potential in the industry.  

South Africa Small Scale Renewables Industry Baseline 

High costs have historically been the largest barrier to renewable energy technologies, but with 

advancements in technology, economies of scale, and improved learning rates, costs are becoming 

less of an issue with time.  Figure 1 shows that the cost of various renewable energy technologies 

are becoming increasingly competitive with non-renewable technologies.  
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Figure 1 Benchmarked 2013 Levelised Cost of Energy (August 2013 Rand)1  

 

(Lazard, 2013) 

Similarly, Table 1 lists the DoE’s price caps for the five key renewable energy resources in the SPI4P 

request for proposal released in August 2013.  

Table 1 Price Caps on Renewable Energy SPI4P (April 2013 Rand) 

Technology 
Commercial Energy Rate 

(R/kWh) 

Biogas 0.90 

Landfill Gas 0.94 

Onshore Wind 1.00 

Solar PV 1.40 

Biomass 1.40 

Source: (DoE RFP, 2013) 

Compared to NERSA’s estimate of 0.97 R/kWh for Eskom’s new Medupi coal fired power station it is 

clear that the small scale renewable energy industry is becoming increasingly competitive with other 

                                                           
1 Assumes R10/US$ exchange rate; Coal is based on advanced supercritical pulverized coal w/ high end = 90% 
carbon capture and compression; Solar PV Utility-Scale includes both Thin-film and c-Si technologies; CSP’s low 
end is without storage while high end is with storage; Diesal assumes diesel price of R10.6 per litre with low 
end = continuous operation and high end = intermittent operation. 
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generation sources (Gleason, 2012). In addition, the expected impact of the SPI4P on Eskom’s 

average electricity tariff will be negligible given the small size of the programme (200MW).2   

As prices continue to come down South Africa will also need to focus on creating the right enabling 

regulatory and policy environment to encourage more investment from the private sector and help 

grow the local industry. 

Since the REI4P, there has been unprecedented growth in large-scale renewable projects in South 

Africa. The influx of suppliers, developers and market players, as well as the decreasing cost of 

renewables, has started to spill over into the small scale renewable segment in South Africa. Small 

scale renewables in South Africa historically have been installed for off-grid solutions, such as for 

telecommunications, isolated grids and rural electrification, game farms and lodges, and road 

signage and billboards. 

Solar PV installations almost doubled the country’s installed PV capacity in 2012, with many small 

scale installations in the commercial/rooftop sector, as these projects have become more attractive 

to end-users with decreasing costs and the increasing rate of electricity tariffs. In terms of new 

installations, Solar PV has been the most common small scale renewable energy technology in South 

Africa in the past couple years. 

Potential also exists for both small wind turbines and small wind projects that utilise large-scale wind 

turbines. The nation’s significant land resource and wind resource will likely result in the deployment 

of small wind in regions with high wind resource such as the Eastern Cape. 

Potential for biogas, biomass and landfill gas also exists. The Durban Landfill Gas to Electricity Project 

is a promising case study of what can be achieved by utilising the nation’s landfills to produce energy 

at an affordable cost.  

Although South Africa has limited resource potential for small hydro, the nation has experienced 

developers in this field, and the market will likely be opened up toward using smaller projects 

(<1MW), making use of some of the nation’s existing but underused dams.  

Although South Africa is rapidly connecting many isolated pockets to the national grid, potential also 

exists for hybrid solutions to be installed at competitive costs.  

                                                           
2 Assuming Eskom’s average selling price in 2012 was R58.5 cents/kWh for ~216,561GWh, and a potential 
output of 438GWh from the SPI4P at ~1R/kWh, the effective impact on the tariff will be ~0.14% 
(<R1cent/kWh) 
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While the industry in general has grown in the past few years, more support is still needed from 

government and other stakeholders to enable longer-term industry growth and economic benefit. 

Many small scale projects, for example, are still having trouble obtaining financial support from local 

banks due to perceived risks of these projects. 

South African Small Scale Renewables Value Chain and Localization Analysis 

As each technology differs significantly in the components used, the potential to localize them must 

be explored individually. For PV, most of the total PV project cost can be localized with current 

capacity. The key question is, however, at what cost? South Africa will find it hard to compete in the 

manufacturing space with some raw materials and components with China, which heavily subsidizes 

its PV manufacturing industry, and produces PV modules and equipment at significant economies of 

scale. That said however, there are several opportunities throughout the value chain wherein it 

makes commercial sense for some select components to be localized. These low hanging fruits 

include batteries, inverters, mounting and racking structure, the assembling of cells to create 

modules, and several components used in the module assembling process. 

For wind turbines, whether large or small, potential exists to manufacture locally. Several 

manufacturers are active in the market, manufacturing both large and small wind turbines with a 

relatively high degree of local content. Galvanised steel, fiberglass, nuts and bolts, inverter 

components, batteries (for small turbines), and cables can all be manufactured locally. It is unlikely 

that local manufacturers for magnets and some gearbox components will be commercially possible. 

However, some turbines, including one local supplier, use direct drive technology instead of a 

gearbox, which can be manufactured locally. As such, their localisation potential is higher. 

For biogas and biomass, almost all the equipment can be locally manufactured and procured. Several 

companies are already doing this. These technologies are relatively low-tech in comparison to other 

renewable technologies. South Africa can and currently does manufacture engines up to 250kW in 

size that are cost competitive with international engines, and can be configured together in larger 

biogas developments. As such, biogas and biomass both have a large localisation and job creation 

potential.  

Landfill gas projects can be built using about 50-70% local content, depending on the configuration 

and type of piping needed in the design of the plant. It is unlikely that the remaining percentage 

could be localized due to cost.  

For small hydro, up to 65% of a total project cost has been localized in South Africa, excluding the 

turbine, generator and various electromechanical components which are typically imported due to 
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the lack of scale and demand in the Southern African region to justify setting up a manufacturing 

facility. 

 Table 2 High Level Resource Availability and Established Expertise 

Key Metric Solar PV Onshore 
Wind 

Biomass Biogas Landfill 
Gas 

Small 
Hydro 

Hybrid 
Systems 

Resource 
Availability 

High High High High High Medium Medium 

Established 
/ Existing 
Project 
Expertise 

High Medium Medium Medium Medium Medium Medium 

 

Table 3 Small Scale RE Technologies: Installed Base and Localisation Potential 

Key Metric Solar PV Onshore 
Wind 

Biomass/ 
Biogas 

Landfill Gas Small Hydro 

Installed 

Base 

22.1MW <10MW 20-30MW 9.8MW 26MW 

Potential for 

Localisation 

Medium Medium High High Medium 

Source: (F&S, 2013) 

South Africa Small Scale Renewables Competitiveness Analysis 

South Africa will likely find it difficult to compete in established markets for the small scale 

renewable energy such as Europe, North America, and Asia. In particular, South Africa will struggle 

to compete with China (in particular) and Germany, whose scale of manufacturing, level of 

government support, and cheaper and more productive labour force collectively outperform South 

Africa’s potential to achieve a niche market in the global renewable energy industry. 

Although South Africa may find it hard to compete in the global manufacturing market for renewable 

energy technologies and products (except for perhaps CSP), significant opportunities exist for South 

Africa to create jobs and skills in the installation and development of these projects and products 

both in South Africa and across the Sub-Saharan region. While manufacturing at scale often results 
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in greater capital-intensity, installation jobs are directly proportional to the capacity of units/projects 

installed. As such, further emphasis should be placed on up-skilling South Africans to set up small 

businesses, training facilities, and enable them to distribute and install locally assembled small scale 

renewable energy products and projects. 

Situational Analysis 

In order to better understand South Africa’s current position in the small scale renewable energy 

industry, this study conducted a situational analysis to assess the strengths, weaknesses, 

opportunities, and threats (SWOT) for the industry. Policy makers and industry stakeholders should 

focus primarily on addressing the weaknesses listed in order to realize the opportunities in Table 4. 

Table 4: Common SWOT Attributes of the Small Scale Renewable Energy Industry in RSA  

 

Strengths Weaknesses 

Market 
•Supply constraints (e.g. winter peak) 
•Many off-grid low-income customers 
•Recent momentum of local manufacturing 
Technical 
•Substantial renewable resources  
•Untapped project sites/land 
Financial 
•Rising electricity prices 
Policy/ Regulatory 
•Rising government awareness of issues 
•Utility-scale REI4P roll-out and skills growth 

Market 
•Lack of awareness 
•Challenging labor laws and expectations 
•Some fly-by-night companies harm industry credibility 
Technical 
•Emerging local industry (e.g. Mfgr. and installation) 
•Expansion of T&D system needed 
Financial 
•Limited subsidies available 
•High upfront costs and limited access to capital 
•High cost of financing and uncompetitive IRRs 
•Uncertainty of future Eskom rebates 
Policy/ Regulatory 
•Lack of market rules/regulations for electricity sales (e.g. 
monopolistic market, limited wheeling, net metering) 
•Complicated and expensive gov. procurement process 
•Lack of government incentives 
•Municipality revenue tied to electricity sales 
•Restrictive licensing requirements 
•Delays and policy risk 

Opportunities Threats 

Market 
•Increasing pressure to reduce carbon 
emissions globally (e.g. Carbon Tax/Credits) 
•Rising fuel costs and energy security needs 
Technical 
•“Gateway to Africa” potential (e.g. exporting 
services and some products) 
Financial 
•Strengthening local experience in RE financing 
•Can potentially benefit from international 
carbon credits (e.g. CDM) 
Policy/ Regulatory 
•Long-term local jobs and economic growth 

Market 
•Competition from subsidized, over-supplied, and 
potentially higher quality imports 
• Uncertain GDP and electricity demand growth 
Technical 
•Access to less expensive electricity (e.g. cheap hydro 
imports) 
Financial 
•Exchange rate volatility 
•International financial instability 
Policy/ Regulatory 
•Political risk  
•International duties on RSA exports 
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In addition, the study conducted an SWOT analysis for each renewable energy solution profiled and 

highlighted unique characteristics to each. Table 5 lists the key weaknesses and opportunities 

identified in this analysis, while Section 6 provides more detail on the strengths and threats. 

Table 5 Weaknesses and Opportunities Specific to Each Renewable Industry Technology 

Type Weaknesses Opportunities 

Solar PV 

 Utility-scale sites often require T&D 
expansion 

 Intermittent resource (e.g. solar PV 
output doesn’t match winter peak 
demand) 

 Potential for theft 

 Significant job creation potential for rooftop 
market 

 Potential to expand existing lamination and 
aluminium production and develop local glass 
manufacturing 

 China or others could move production to RSA to 
avoid international duties 

Onshore 

Wind 

 Intermittent resource 

 Best project sites often far from 
demand require T&D expansion 

 Public perception of noise and threat to 
birds 

 Complex O&M 

 High shipping costs favour local manufacturing 

 Expand existing manufacturing operations for small 
scale turbines 

 Many potential sites in RSA and across Sub-Saharan 
Africa nearby existing T&D lines (e.g. farms or 
industrial sites) 

Biomass and 

Biogas 
 Some emissions 

 Relatively large footprint 

 Significant job creation potential for low-skilled 
labour (e.g. gathering and processing fuel) 

 Many potential sites in RSA and across Sub-Saharan 
Africa 

 Mostly local content including some small scale 
engines 

Landfill Gas  Limited number of suitable sites  Municipalities can leverage existing landfills 

Small Hydro 

 Limited number of suitable sites 

 Imported equipment difficult to localize 
(e.g. turbine, generator) 

 High T&D connection costs favors larger 
projects (e.g. <1MW often aren’t 
economically viable except as retrofits) 

 Dept. of Water Affairs highlighted over 20 retrofit 
opportunities for small hydro 

 Control systems, concrete, steel can be sourced 
locally 

Hybrid 
 Potential emissions with fossil fuel 

options 

 Often requires customization 

 Potential to reduce intermittency issues with some 
renewables  

 Optimal use of local resources 

 

Table 6 and Table 7 list the critical success factors identified along with high level mitigation options 

that can be taken by key stakeholders to address these factors. Table 6 lists higher priority success 

factors that can be addressed with appropriate government policy, support, and regulations while 

Table 7 lists secondary issues like financial incentives/subsidies. Based on feedback from industry 

stakeholders, the most important critical success factor for the small scale industry involves the 

creation of a market for the sale of renewable energy; for example, net metering legislation/rules 

that allow municipalities to purchase excess electricity generated by customers. Since renewable 

energy solutions have high costs, such a policy would allow systems to be optimally built to take 

advantage of economies of scale. This will help to reduce the investment payback period as well as 
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the overall levelised cost of energy for renewable energy systems, without requiring direct financial 

support or subsidies from government. 

Table 6: Primary Critical Success Factors for Small Scale Renewable Energy Industry 

Key 
Stakeholders 

Critical Success Factor to 
address Weaknesses 

High Level Mitigation Option 

Government 

Reliable future demand Maintain consistent and clear long-term support for industry 

Streamlined and 
affordable procurement 

Follow through with plans to simplify bidding compliance in 
future government programmes 

Policy certainty and limited 
delays  

Avoid delays where possible, improve communication with 
industry, and follow-through with commitments to RE industry 

Streamlined licensing 
process 

Remove/limit restrictive licensing requirements on RE projects in 
pending Electricity Regulation Act 2nd Amendment Bill 

Government 
& Private 

Sector 

Long-term and sustainable 
local industry 

Implement realistic localisation strategy that can be 
internationally competitive, encourages exports (especially in 
Africa), and local skills transfer. Consider offering line of 
guarantees for local companies or projects. 

Lower upfront costs 
Encourage and implement alternative business models to reduce 
high upfront costs (e.g. 3rd party ownership)  

NERSA 

Lack of market rules & 
regulations for electricity 
sales 

Implement clear market rules and regulations that enable 
electricity sales by non-utilities (e.g. net metering, wheeling) 

 Municipality revenue tied 
to electricity sales   

Decouple municipality revenue from electricity sales and 
encourage alternate municipality financing schemes 

The critical success factors in Table 7 are considered a slightly lower priority than Table 6, as some of 

these factors may be addressed without intervention or require government funding which may be 

needed for other programmes. 

 



P a g e  | 17 

 

Table 7: Secondary Critical Success Factors for Small Scale Renewable Energy Industry 

Key 
Stakeholders 

Critical Success Factor to 
Address Weaknesses 

High Level Mitigation Option 

Government 

Reduced labour costs and 
lower material costs 

Consider offering incentives for the industry to offset these 
challenges  

Incentives/Subsidies 
Consider offering more incentives for small and medium-scale 
market until grid parity is achieved (e.g. subsidies/tax incentives 
for low income off-grid applications) 

Local R&D 
Potentially establish supporting R&D with incentives (e.g. a CSIR 
energy focused research group) 

Affordable financing 
Encourage and enforce greater competition in local banking 
industry 

Access to upfront capital Consider offering financial support for low-income applications 

Strengthening and 
expanding T&D system 
required 

Continue to work with Eskom and municipalities to ensure T&D 
system can support growing RE industry 

Government, 
Eskom, & 
Munics 

Increased awareness 
Continue to market technology/benefits to industry; expand 
public education programmes (e.g. expand Eskom IDM)  

Government 
& Private 

Sector 

Discourage “fly-by-night” 
companies 

Improve on existing monitoring efforts (e.g. via Industry 
Associations) to evaluate and certify local companies  

The final phase of this project will take a closer look at the specific action programmes that the 

government and more specifically the dti, can implement to address some of the critical success 

factors for the industry. It will also incorporate feedback from a government stakeholder workshop 

organized for this project to prioritize the programmes and actions needed to support a lasting and 

economically viable local renewable energy industry in South Africa.  

Key Action Programmes and General Recommendations 

The recommendations below are customised for the dti and can be grouped into three different 

sections, which are: 

 Renewable energy SPI4P specific recommendations 

 Recommendations for the small renewable energy market outside of the SPI4P and 

government procurement  

 Recommendations which are significantly outside of the direct control of the dti and require 

other government department leadership/participation for implementation 
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The recommendations are also listed with higher priority options at the top of each table. 

This prioritisation is based on the assumption that the dti should target programmes that 

will create the most value. More generally, this study found that putting in place the right 

policy environment and enabling framework for renewables is the best way to encourage a 

local and long-term renewable energy industry in South Africa.  

Table 8 Summary of Programme Recommendations relating to the Renewable Energy 
SPI4P 

Programme Activity Expected Outcome 

Expand and customise and  size constraints 

by technology (e.g. reduce lower limit of 

programme to 0.5 MW for biogas and solar 

PV technologies and increase upper limit to 

20MW for wind to allow for economies of 

scale) 

 Enables a larger number of projects with a lower 

development cost / MW to participate in the programme 

Increases overall MW potential for small scale programme 

 Enables smaller less well capitalised local developers to 

participate in the programme – lower barriers to entry and 

development times and costs  

 Increase the size potential of the programme by picking up 

projects which are too small to cover the cost of 

participating in the main round 
Make local manufacturing content 

requirements technology specific and 

consider keeping thresholds below REI4P 

round to kick start programme 

 Kick starts the industry increasing  employment potential 

across the sector rather than just within manufacturing 

 Scaling up local manufacturing content requirements over 

time allows industry to build capacity competitively over 

time rather than requiring the early rounds to absorb high 

cost and possibly inappropriate technology  
Consider more options for encouraging  

projects with a high participation of low-

income groups (e.g. ring fence MW 

allocation) 

 Encourages partnerships between established actors and 

non-traditional programme participants 

 Encourages entrepreneurial activity rather than compliance 

and creates productive assets in areas of lower economic 

development 

 Creates opportunities for improved incomes and increased 

productivity for participants  
Further reduce bid submission requirement 

complexity, time, and costs. Consider 

changing to feed-in tarriff for future SPI4P 

rounds to streamline projects. 

 Reduces overall cost of project development and final 

energy costs 

 Enables smaller domestic companies to participate in 

project development and enables a large pipeline of 

potential projects 
Consider increasing bid price caps for some 

technologies (e.g. wind) and provide clear 

 Make prices more realistic in the light of premium required 

for smaller projects especially for wind projects 
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communication about post 2016 

procurement plans 

 Increases certainty for the industry – hence encourages 

greater investment  

Using initial outcomes of SPI4P, determine 

and set growth targets for industry with 

clear commitments to a long term 

programme 

 Increases overall penetration of renewables into the grid 

 Creates a long term incentive for developers of small scale 

projects to develop project pipeline. 

 Improves market conditions for  manufacturing allowing for 

greater local content over time and supports manufacturing 

viability for the main round 
Centrally organised or underwritten credit 

programme for projects 
 Reduces cost of capital by reducing overall risk and thereby 

reduces final energy costs  

 Can lead to lower due diligence costs – again reducing 

development costs and energy costs 

 Makes the programme more attractive to commercial 

lenders, increasing the funding pool for small scale 

renewables 
For both emerging and established local 

companies  demonstrating clear potential for 

cost competitiveness, consider providing 

targeted capital grants (e.g. via the dti’s 

MCEP) 

 For emerging companies, this helps enable the development 

of competitive manufacturing niches with both domestic 

and international potential  

 For established companies, this helps ensure that 

competitive industries are able achieve the greater scale 

and quality necessary for exports  

 

Table 9 Summary of Programme Recommendations outside of the Renewable Energy 
SPI4P 

Programme Activity Expected Outcome 

Advocate for changes to policy and 

regulations on net metering, wheeling and 

building codes  

 Facilitates greater penetration of renewables into the 

energy mix and lowers their overall cost 

Implement a programme of training and 

quality support for small scale renewable 

energy installers (this may need to be 

coupled financial with support to ensure 

demand) 

 Support a large number of new businesses to emerge and 

achieve high quality standards to service the emerging 

domestic and business use installation sector. 

Work with industry associations and SABS to 

strengthen existing or develop new quality 

certification process for local companies 

 Builds confidence in the domestic sector, reducing perceived 

risk and support the market and employment potential.  
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involved in both manufacturing and 

installation 

Implement an end user subsidy  specifically 

for Bio-Gas projects  
 Accelerates the development of the sector with the highest 

potential for local manufacturing – providing a quick and 

easy win in terms of local manufacturing 
Implement a general end user subsidy to 

drive demand for domestic and business 

small scale renewable installations (e.g. 

rebate programme).  

 Ensures that the demand for renewable installations 

continues to grow through the transition period to the point 

of price parity.  

 Offsets the need for other centralised, grid based 

investments in new generation capacity which is likely to me 

more expensive and less efficient. 
Create a renewable technology 

manufacturing credit programme for start-

up and scale-up of manufacturers with 

potential for cost competitiveness  

 Enables the market to determine where it feels it can be 

cost competitive on a global scale and provides funding to 

back those market actors with a viable case. 

 Targets cost effective manufacturing, lowering costs and 

creating jobs which can be sustained long term.  
Create a grant / loan support fund targeting 

SMEs across a broad geographical and 

demographic base (e.g. solar PV installers in 

low-income areas)  

 Ensures that capital is available to support the activities of 

the emerging new businesses.  

 Enables a diverse range of participants in the sector 

including those from less developed sectors of the economy.  

 

Table 10 Summary of Programme Recommendations Requiring Collaboration with Other 
Governmental Departments to Effect Change 

Progamme Activity Expected Outcome 

Implement  clear guidelines and procedures 

with regard to net metering  
 Makes small scale projects more viable by offsetting need 

for storage / absorbing excess energy production. 

 Contributes to reducing the need for additional investment 

in more costly new generation capacity.  

 Can potentially be a new source of income for municipalities 

with appropriate regulation on use of system cost and pass 

through of savings from avoided investment costs. 
Implement clear guidelines and procedures 

with regard to wheeling. 
 Rapid uptake of private projects and PPAs leading to  a 

significant scale up of the renewable energy IPP sector 

outside of the REIPP programme and with a much lower 

administrative cost. 

 Creates a new source of revenue for the system operator.  
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Lobby for changes to building codes and 

regulations requiring a higher content of 

renewable energy on new and government 

buildings in areas with high resource. 

 Creates an immediate and sizeable market for renewable 

installations and technology without the need for new credit 

programmes or incentives (as costs would be absorbed 

under existing construction costs).  

Consider updating Electricity generation act 

to remove admin barriers; 
 Reduces the administrative burden on installers and users to 

reduce cost and procedural hurdles to the small scale sector.  

Consider creating a renewable energy 

agency (independent of Eskom) responsible 

for net metering by purchasing energy from 

RE projects at flat rate (e.g. R0.6/kWh) 

 Munis don’t have to deal with extra admin and financial 

hurdles of net metering; essentially they get energy from 

customer generated electricity for free 

 Standardizes process and expectations for net metering 

nationally 

Inputting into the IRP development process 

and other high level policies for specific 

targets in respect of small scale renewables.  

 Ensure a consistency of vision and objectives across 

government concerning the small scale sector.  

 Provides a framework for harmonising programme activities 

between departments. 

  
Advocate for the formation of an inter-

agency (relevant govt departments + ESKOM 

+ NERSA etc.) forum to coordinate and 

communicate renewable energy policy 

 Streamlines different policies and practices across 

departments to remove potential for policy conflict. Creates 

unified policy implementation in practice to reduce 

administrative costs on the industry.  

Advocate with Department of Rural 

Development and Land Reform for a priority 

streamlined process for renewable energy 

projects on state managed land for projects 

with high local benefit  

 Creates new asset base for many communities where land is 

currently underutilised 

 Improves local productivity and livelihoods potential. 

 

Recommendations for Further Work 

The following includes a few recommendations for further work: 

 To develop a more holistic approach to localisation programs for the energy sector, 

potentially expand existing efforts or commission a new study to consider other renewables 

and energy efficiency solutions (e.g. CSP, solar water heaters, heat pumps, efficient lighting, 

conservation) with high potential to promote the local energy sector and meet South 

Africa’s energy and economic goals. 
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 Build on existing work conducted by Eskom (if available) to develop a comprehensive study 

on technical factors and penetration limits of the South African grid to integrate small scale 

renewable energy. Work with municipalities and Eskom to strengthen distribution 

infrastructure accordingly. 

 Using data and results from recent government energy procurement, conduct a more 

detailed levelised cost of energy study on all generation options to help further inform and 

prioritise government programs. This could be done in collaboration with DoE on the 

development of the next IRP, or independently. 

 In collaboration with a municipality, consider implementing a waste water treatment biogas 

demonstration project to further technology acceptance, better understand required 

legal/regulatory processes and highlight benefits. Leverage experience from recent biogas 

demonstrations (e.g. BMW and Bio2Watt’s landfill gas project in Rosslyn near Pretoria) 

 Consider building on existing effort by SALGA who is currently working with 4 metros to 

model the impacts of net metering on municipal funding and exploring alternative funding 

mechanisms, which it anticipates to finalise by the end of 2013. 

 Potentially assist with expanding Nelson Mandela Bay’s net metering pilot programme to 

other municipalities 

 Consider collaborating with the DoE to encourage renewable energy for off-grid 

communities in the country. For example, a feed-in-tariff or procurement pilot program to 

allow an IPP to supply on-site renewable energy to an off-grid community where grid 

extensions make the cost of this micro grid competitive.3 

 Potentially work with the Gauteng Provincial Government to use local content for its RFP on 

rooftop solar, biogas and boilers for hospitals targeting government buildings specifically 

(including 12 billion rand on rooftop alone) and expand to other regions. 

                                                           
3 This idea for a project emerged out of discussions held during the September 2013 Windaba in Cape Town. 
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Development of a Customised Sector 
Programme for Small Scale Renewable 
Energy in South Africa 

This study’s definition for the small scale renewable energy industry aligns with the DoE’s upper limit 

definition for its renewable energy SPI4P procurement programme. This includes the following 

renewable energy technologies used in applications <5MW: 

 Solar PV  

 Onshore Wind 

 Biomass 

 Biogas  

 Landfill Gas  

 Small Hydropower 

 Hybrid Options 

Research and analysis for this study is also segmented by technology to allow for a more detailed 

understanding of the various trends and opportunities within each market segment. 

1.  International Baseline for Small Scale Renewable Energy Industry 

To understand the international renewable energy industry as a whole requires an understanding of 

the market trends for the key technologies and applications within this industry. 

1.1  Global Solar Photovoltaic Market Trends 

The global PV market has been growing at an average annual growth rate of about 40% for the past 

decade, exceeding even optimistic growth scenarios projected in previous years.  Global installed 

capacity of PV surpassed 100GW in 2012 (REN21, 2013). 

An average annual growth rate of 17% is expected in period 2012-2020, leading to a global 

cumulative installed PV power capacity of more than 280 GW by 2020 (EPIA, 2013). 

PV is modular in nature, and thus can be used for small-scale or large-scale generation. The 

versatility of the technology allows for it to be used as utility-scale power plants or to be used in 

rooftop and ground-mounted applications, for commercial, residential and rural (off-grid) end-users.  

PV’s versatility, simplicity, and modularity make it one of the most promising small scale renewable 

energy technologies. Its ability to use existing rooftop spaces to generate power, whether for off-

grid or grid-connected solutions, is a key advantage over other renewable energy technologies. 
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Historically, PV applications were largely off-grid, however international benchmarking  reveals that 

as the PV market began to grow significantly, market segmentation for PV tends to evolve in a cycle  

(F&S, 2013):  

 Initially, feed-in tariffs or other such national policy measures stimulate investment and 

deployment for large, utility-scale PV systems. 

 Once large-scale PV development is underway, frameworks for small-scale PV projects are 

set in place, and due to market establishment and increased advantages and benefits of 

small-scale PV, the commercial/industrial segment grows rapidly. 

 Once utility-scale and small-scale PV projects are established in a market, distributed 

generation for residential applications typically follows, partially enabled by government 

frameworks, and sometimes without supporting frameworks.  

More mature markets like Germany are dominated by the rooftop segment; of its installed base of 

31GW of PV installations, 69% of these projects are under 1MW.  

Figure 2 PV Market Segmentation Germany (2012) 

 

Source: (GFNA, 2011) 

PV technology can be broadly defined in two primary categories: crystalline silicon (c-Si) and thin-

film (TF) technologies. Silicon technologies represent 85% of the global market and thin-film 

comprises the remaining 15%. Although other photovoltaic technologies do exist, such as organic PV 

(OPV), these technologies are currently in the R&D phase, so the commercialised market is likely to 

be dominated by silicon and thin-film in at least the short to medium term. Concentrating PV (CPV) is 

a niche sector that also has the potential to grow. 

Silicon PV technology grew steadily until the mid-2000s when a global silicon shortage enticed 

industry to look for alternative solutions that were not silicon-based. Thin-film technology 

experienced significant growth from a low base from 2004-2009, however when the silicon shortage 
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was resolved in 2009-2010, the global market reverted back to being dominated by silicon. Rapidly 

falling silicon prices have led to an immense oversupply of silicon modules in the period 2009-2013. 

As a whole, capital costs are decreasing 8-10% year on year (F&S, 2013).  This has placed intense 

strain on OEMs, as the market is characterised by an oversaturation of competitors and an 

oversupply of inventory. As such, pricing is currently the key selection criteria for end users of 

modules.  This has the potential to create quality concerns as substandard modules enter the 

market. 

These rapidly falling module prices create a situation where customers are hesitant to purchase, 

further fuelling the oversupply of inventory and falling prices. 

 

Figure 3 Market Dynamics Currently Influencing the Global PV Market, 2009-2015 

 

Source: (F&S, 2013) 

 

The oversupply and rapid module cost decreases are projected to continue until end-2014, and 

thereafter level out and production will begin to more closely match demand.  Furthermore it is 

expected that capital costs will decrease at 2% annually after 2014. In 2012 it was reported by GTM 

Research that production capacity for PV modules was 59GW, while actual demand was only 30GW 

(Research, 2013). South Africa’s manufacturing industry, while small, has also been operating well 

below capacity for the last few years. 
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These volatile market dynamics have a significant effect on industry: for suppliers, margins are being 

continuously squeezed, and many PV manufacturers, even top suppliers, have gone bankrupt in 

recent years. According to Ernst & Young and Bloomberg New Energy Finance, “at least half” of the 

world’s PV manufacturers will either go bankrupt or will consolidate and be acquired in the next few 

years (Magazine, 2012). Suntech Power Holdings and Solyndra were top ten global PV suppliers that 

have gone bankrupt in the past two years (in 2011 and 2013 respectively). Bosch, a long term market 

participant, exited the market and Q-Cells, another industry stalwart, declared insolvency in 2012 

and was acquired by Hanwha Solar.  

It is expected that 21GW of PV production capacity will be taken offline by 2014-2015 (Research, 

2013). Many manufacturers are scaling down their operations. For end-users, PV is a buyers’ market. 

Government policies worldwide are increasing allocations for PV based largely on rapidly decreasing 

prices. This is particularly true in emerging markets. In the period from 2009-2013, key markets have 

shifted from traditional markets such as Spain and Germany, to emerging markets such as Italy, 

Czech Republic, Brazil, India and South Africa. Rapidly decreasing costs and suitability of PV in many 

emerging markets indicate that, although turbulent times exist for PV manufacturers, the demand 

side of the industry will continue to grow at a moderate to strong pace. 

The following table below reveals that all top ten PV suppliers made a net loss in 2012.  

Table 11 Top Ten Global PV Manufacturers, 2012 

Company Production 
Capacity 

(2012MWp) 

Revenues 
($ millions) 

Net Losses 
($ millions) 

Losses as a 
Percentage of 

Revenue 

Yingli 2297.1 1,828.5 -491.9 27% 

First Solar 1875.4 3,368.5 -96.3 3% 

JA Solar 1680.0 1,071.6 -150 14% 

Trina Solar 1590.0 1,296.7 -266.6 21% 

Canadian Solar 1543.0 1,294.0 -195.3 15% 

Suntech 1500.0 1,065.0 -351.3 33% 

Motech 1274.0 523.0 -170.7 33% 

Gintech 1059.0 470.4 -28.3 6% 

Sharp Solar 932.0 2,282.9 -230.1 10% 

NeoSolar 910.0 413.0 -141.1 34% 

Source: Paula Mints, SPV Research 
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Figure 4 Key Companies within the Global Silicon PV Upstream Value Chain, 2012 

 

Source: (F&S, 2013) 
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1.2  Global Onshore Small Scale Wind Market Trends 

By the end of 2012, the installed capacity of wind power globally reached 282GW. Although wind is 

considered the most mature renewable energy technology, the vast majority of wind power has 

been in the large scale, utility segment, consisting of projects over 5MW.  

Figure 5 HAWT vs. VAWT Turbines 

 

Source: EWEA, (F&S, 2013) 

Small wind turbines (SWT) are generally defined as 100kW or less. It must be noted that SWT should 

not be confused with small wind projects, as small wind projects can still employ large wind turbines 

(generally in the range of 750kW-3MW). 

SWT are typically categorized as Horizontal Axis Wind Turbines (HAWT) or Vertical Axis Wind 

Turbines (VAWT). HAWT are used more often as grid-connected commercial wind turbines, and are 

built with a propeller-type rotor on a horizontal axis. The rotor is positioned into the wind direction, 

thus HAWTs are best suited for open air with less wind interruptions. VAWT are often used for urban 

applications, however they are used less often than HAWTs, as their efficiency is lower to the 

positioning of the blades. Since the rotor does not need to be positioned in the wind direction, the 

generator and gearbox can be placed on the ground. HAWT comprises 74% of the global small scale 

wind energy market, while VAWT accounts for 18%; the remaining 8% is attributed to hybrid 

solutions. 

The global installed capacity of small wind turbines (SWT) reached 576MW at the end of 2011. The 

top three countries are China (225MW), the USA (198MW) and the UK (64.8MW). At the end of 

2011, it was estimated that a cumulative installed capacity of 730,000 units were installed globally 
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(WWEA, 2013). The IEA reported in 2011 that in 2009, Chinese SWT’s were supplying power to an 

estimated 1.5 million people. The average capacity per unit of installed SWT’s in China was 0.37kW, 

compared with 1.24kW for the USA and 2kW for the UK respectively. Global trends however, reveal 

that increasingly SWT’s of between 10kW-100kW are being used for on-grid applications.  

There is a strong correlation between supply and demand for SWT, as the countries that have the 

highest installed base (USA, China, UK, Canada and Germany) together contain more than 50% of the 

world’s SWT manufacturers. The World Wind Energy Association’s Small Wind Manufacturer 

Catalogue identified 330 SWT suppliers globally, as well as 300 ancillary firms that supply 

components, as well as specific consulting and sales services. 

China has an annual production capacity of more than 180,000 units (WWEA, 2013). China is the 

primary SWT exporter; in 2011, China exported 15,830 units to 106 countries, with a sales value of 

more than $24.9 million, or an average of $1,573 per unit. 
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1.3  Global Biomass Market Trends 

Power generation through biomass is derived from the burning of animal or plant matter, as well as 

any waste products from biological sources. Table 12 lists common feedstocks. 

Table 12 Common Biomass Feedstocks 

Origin/Type Common Feedstock 

Forestry Wood, wood pellets, straw 

Waste Municipal solid waste (MSW), gas from landfills, manufacturing waste 

Agricultural Biomass Bamboo, sugarcane (bagasse), corn, energy crops, poultry litter 

Source: (F&S, 2013)  

Wood is the most commonly used biomass source in many regions, as large expansive forestry 

activity generates enough waste to fulfil the current feedstock requirements. This is particularly true 

in Europe, where wood and wood pellets account for 62% of biomass feedstocks.  In Africa and many 

tropical climates, bamboo is an increasingly popular feedstock, largely due to its rapid growth rate.  

Waste is the second most commonly used feedstock for biomass power generation. Municipal solid 

waste (MSW), landfill gas, and manufacturing waste comprise the main categories of this segment.  

Combustion, pyrolysis and gasification are the primary methods in which biomass feedstocks can be 

used to generate power. Biogas is defined as biomass solid fuels that are subjected to the process of 

anaerobic digestion (to produce biogas) that can be used directly as a feedstock.  

In 2012, the global installed capacity of biomass for power generation was 83GW (REN21, 2013). The 

European biomass and biogas power markets together are currently valued at €3.33 billion and are 

set to experience a compound annual growth rate (CAGR) of 2.5% for the period 2012 to 2017. The 

installed capacity base will reach 42.3GW by 2017 witnessing a CAGR of 5.3% for the same period. 

Wood and its derivatives will dominate biomass power generation while the biogas power sector is 

dominated by agricultural produce. The trend is slowly moving towards combined heat and power 

(CHP) installations as they receive better incentives in Europe than power plants. Biomass still 

remains the dominant of the two sources in the continent; however, biogas will witness positive 

growth during the forecast period.  
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1.4 Global Biogas Market Trends 

Biogas can be generated in a series of commercial methods designed to generate energy and treat 

waste from municipal industries and agriculture. The primary method is via anaerobic digestion; 

biogas can be generated at three places - in a biological waste-to-energy plant, a municipal sewage 

station, or a landfill.  

1. Biological waste-to-energy plants (BWEP) generate biogas from industrial, municipal and 

agricultural waste plus energy crops. These plants present significant growth opportunities 

in the biogas market because they yield more gas per ton of input and generate superior-

quality biomethane than other methods. 

2. Municipal sewage stations that treat wastewater can also produce biogas. 

3. Landfill biogas is produced in landfills where waste is deposed. In Europe, the enforcement 

of the European Union Directive 1999/31/WG is likely to reduce the number of landfills. 

BWEPs aid in reducing greenhouse gas emissions in farming and municipal waste treatment (e.g. pig 

or dairy manure and organic municipal waste), and producing biogas that can be transformed into 

electricity, heat, vehicle fuel or natural gas. 

Anaerobic digestion (AD) plants can be either small, decentralised farm-scale digesters or larger, 

commercial ones. For both types of plants, wet or dry fermentation systems can be used depending 

on the type and characteristics of feedstock. Dry and wet systems cannot be easily distinguished. All 

systems are theoretically wet; hence, the fermentation process is determined by the per cent of dry 

materials in the digester. For example, in a dry biogas system (more than 25 per cent of dry 

materials) that uses dry waste and industrial materials, the feedstock must be hygienic at high 

temperatures; in addition, to avoid odour, the equipment that handles waste is installed in a closed 

hall. A wet biogas system uses farm bio-wastes like manure, agricultural residues and dry energy 

crops. Usually, centralised biogas systems use a mix of wastes and energy crops to maximise gas 

yields. 

In 2009, the total world biological waste-to-energy plant (BWEP) market was worth $998.3 million. 

Despite the market’s strong potential in countries that have large quantities of feedstock, decision-

makers in those countries have yet to implement the required legal and financial actions that would 

drive end users to invest in BWEP. However, certain governments have launched working groups to 

promote education campaigns and others have started to develop frameworks similar to those in 

Germany, where biogas production is financially profitable for companies. If countries in Europe, 

North America, Asia Pacific and South America decide to benchmark their policies to those in 
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Germany and implement similar frameworks the biogas markets in these regions would likely grow 

exponentially. 

Europe is the largest regional BWEP market in the world, accounting for 87.4% of the total revenues 

generated by the global market in 2009. Most of the companies in this market are based in 

Germany, where the demand for BWEP remains strong. At present, investments in biogas are 

feasible only if end users receive financial incentives from their governments. Most countries still do 

not offer the right political support and business environment to sustain growth in the BWEP 

market. Germany is the largest market in Europe because of a regulated feed-in tariff, large 

quantities of available feedstock and a supportive banking sector. 

The markets in North America, South America, Africa, and Asia Pacific are in the initial stages of 

development. Many suppliers of BWEP are in a “step-in phase” in these regions in a bid to position 

themselves to profit from an expected surge in demand. At present, the markets in North America, 

Asia Pacific and South America are not sustainable, and do not support the establishment of local 

operations by European companies. Nevertheless, most of the technologies used in BWEP built in 

these regions have originated in Europe, where the core competencies for the market are based. 

Biogas companies in Europe prefer not to allocate resources to penetrate and develop foreign 

markets that do not have the appropriate regulatory framework; instead, these companies focus on 

meeting demand in their domestic markets. Market potential for BWEP is strong in many countries. 

However, for the most part, key stakeholders in these high profile countries need more education 

about the benefits of a BWEP and government support before committing to investments.  

Current investments in the USA and India are a good example of the key benefits of a BWEP and a 

window to what is expected to continue driving growth in the world BWEP market for decades. In 

North America, the United States government has launched a national program with the aim 

offsetting greenhouse gas emissions from livestock (pigs and dairy cattle) and produce green energy 

using BWEP. In India, local governments have launched programs that aim to install BWEP to 

produce green energy for local communities. 

In the next five years, the main challenge for BWEP suppliers will be to translate sales prospects into 

revenues. As mentioned, outside of Europe there is generally a lack of government support for 

BWEP. In the short term, Italy, Czech, USA and India are currently among the countries offering the 

strongest growth opportunities to BWEP suppliers.  
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In Germany, the largest biogas market, consolidation is expected in the period to 2016 as demand is 

expected to shift slightly from the new built market to the services and refurbishment market. 

Mergers and acquisitions are thus expected in the German BWEP market to 2016. 

Modern BWEP need constant monitoring throughout their lifetime. At present, a service contract is 

fundamental for success in the market. During the period to 2016, owners of smaller plants will 

demand biological services and technical assistance, while the owners of larger plants will require 

professional operations that include maintenance and commissioning of the plant in order to 

increase gas yields and the profitability of the BWEP. Companies that want to be successful in the 

long term in the BWEP market must compete across the value chain in Germany and in the high 

growth markets across the world. 

There are an estimated 430 competitors active in the BWEP market. Industry profitability margins 

are currently regarded as stable, in the range of 10-20%.  

Figure 6 Global Biological Waste-to-Energy Plant Market: Market Life Cycle by Region, 
2009-2016 

Note:   = low,  = medium = high.  

Source:  (F&S, 2013)  

The biogas market can be segmented in terms of the following:  

 Small-scale plant owners that build BWEP in their property to dispose waste and generate 

electricity and/or additional income 

 Medium-sized installations owned by farmers cooperatives, independent investors, project 

developers, municipalities, local councils, technology and equipment suppliers, industrial 
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and commercial entities, utilities and so on; their major goal is to generate income from 

electricity, heat and gas production, while simultaneously complying with waste 

management regulations  

 Large installations owned by utilities and independent power producers; their major goal is 

to generate power. 

In Europe, small end users are likely to approach the local distributors to buy their BWEP. Plant 

manufacturers will have an important role when engineering is required. Most of them offer design 

and engineering capabilities along with equipment supply. 

Figure 7 Global Biogas Industry Structure, 2009-2016 

 

Source:  (F&S, 2013)  
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Table 13 Global Biogas Industry Structure, 2009-2016 

Tiers of 
Competition 

Percentage of 
Market Tier Description Key Competitors 

Tier 1 40% 

European 
biogas 
companies with 
a global 
presence 

Envitec Biogas, MT-ENERGIE, Schmack 
Biogas, 
Biogas weser-ems GmbH & Co. KG and 
WELtec Bio Power GmbH 

Tier 2 25% 

Europe-based 
companies 
working in a 
number of 
markets 

UTS Biogas, PlaneET Biogas, Bio 
Construct, OWS Organic Waste Systems, 
Agraferm Technologies AG, Okobit Ltd, 
Krieg & Fisher, Bionamic Kompogas, 
Stratbag, Valorga International, BTA 
International, Energy Gmbh, Innovas, 
MWK Biogas, 
Biogas Kontor, Luthe, Biogas Nord and 
Archea ME-LE Anlagenbau 

Tier 3 35% 

Companies 
operating in 
their regional 
markets 

Entec Biogas, Enbasys,, OKOBit, Okotec 
Anlagenbau, Schaumann Bio Energy, 
Rota Guido, RCM International, 
Anegi,,Agrikomp, Arrow Ecology, 
BINOWA, Biogas Energy, Envio Biogas, 
GhD Inc., Naskeo, MWK Biogas, OSMO 
Anlagenbau, CH Four Biogas, Monsal 

Note: Tier 1 - Biogas companies with a global presence. Tier 2 - Europe-based companies working in a number 
of markets. Tier 3 - Companies operating in their regional markets.  

Source:  (F&S, 2013) 

As mentioned, the European biogas market is responsible for 87.4% of the global market. Although 

companies’ shares in the European market do not remain stable every year, German companies like 

Strabag, Schmack, Biogas Nord, MT Enegie and Envitec Biogas are delivering large-scale biogas plants 

across Europe consistently.  

While Europe has the market share for medium sized and large scale biogas plants, the developing 

world has high uptake for small scale users, typically farm owners and households in rural 

communities.  China has set perhaps the best model for domestic biogas digesters, with an installed 

base that is reported to serve 30 million households (Gregory, 2010). These household biogas 

digesters are mostly used for cooking fuel. Feedstocks include manure from pigs, cows, chickens, 

and humans, as well as plant wastes, combined with water. Domestic biogas digesters were 

popularised in China in the 1970s, mostly as a result of the Sichuan provincial government’s 

technical training program that enabled farmers to attend a one month training course in the 

construction of the digesters. A training manual was released in 1976, enabling those who had 

attended the technical training to effectively teach others in their villages and communes. According 

to the Eco Tipping Point Project (2010) and Moulik (1985), government policy encouraged initiative, 
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experimentation, and creativity in locally available construction materials and feedstocks, as well as 

designs suited to local conditions, which facilitated “adaptive R&D and incremental innovations”. 

Government support in China has evolved with the quality and technology of the digesters in the 

1970s. Initially, a portion of the costs and labour component was supplied by the commune 

structure. Currently, microloans are available with an interest subsidy financed by the local 

government (Gregory, 2010).  Many farmers build their own biogas digesters, at a total cost of 

US$442 equivalent, which results in a payback period of 1-1.5 years.  
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1.5  Global Landfill Gas Market Trends 

Landfill gas (LFG) is a by-product of waste decomposition – predominantly municipal solid waste 

(MSW), but also open dumps, construction and demolition waste landfills, hazardous waste landfills, 

vegetation waste disposal areas, and animal waste landfills. By volume, landfill gas typically contains 

approximately 50% methane (CH4), 50% carbon dioxide (CO2), and less than 1% non-methane 

organic compounds (NMOCs).  

The use of LFG can be segmented into direct use, electricity generation, and vehicle fuel, or 

converted to pipeline quality gas. In the US, there are around 512 operational LFG projects in the 

United Sates. Most of these projects produce electricity for on–site use or sale to the grid (about 

73% of LFG projects are used for electricity generation in the US).  The US Environmental Protection 

Agency estimates that an LFG energy project will capture roughly 60 to 90 per cent of the methane 

emitted from the landfill, depending on system design and effectiveness. In the US, there are over 

500 landfills that could economically support a project. The installed capacity in the US reached 

1,559MW in 2009. Approximately 77% of these use reciprocating engines to generate electricity.  

Table 14 United States Landfill Gas to Energy Market: Analysis of the main Technologies 
for Power Generation 

Application Size Capital Cost Generating Cost 

Internal Combustion 

Engine 
100kW-3MW $1,700-2,300/kW $40-90/MWh 

Gas Turbine 1-10MW $1,400-1,700/kW $50-80/MWh 

Microturbine 30-250kW $4,500-6,500/kW $80-120/MWh 

Source: F&S, 2009 

Power generation through LFG is popular in China, Russia, Canada, Brazil and Southeast Asia. In 

Brazil, power generation through LFG is expected to double from 2011 to 2016, from its installed 

base of 69.3MW in 2011. The total possible installed potential in Brazil for the LFG is 1.7GW. Brazil 

generated 560.3GWh of electricity from LFG in 2011, at an average price of $102.57/MWh.  

A country’s waste production correlates with its population, urbanization rate, and average income. 

The greater these levels are, the greater the amount of waste generated. While it is clear that more 

people will generate greater amounts of waste, research shows that developed and urbanized 

countries present a greater rate of waste generation per capita. Similarly, studies have shown that 

consumption of goods rises in correlation to growth in average income; consequently, each person 
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generates more refuse. As countries become more developed, greater incentive exists to use LFG for 

power generation. 
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1.6  Global Small Hydropower Market Trends 

Small hydro projects refer to hydroelectric power plants with a generating capacity from 1MW-

10MW. Although the scope of small hydro is usually curtailed to 10MW, internationally there are 

several variations on what is scoped as small hydro.  

For South Africa, the international standard of 1MW-10MW is used. Projects under 1MW are 

included in the scope of this project. From 100kW-1MW, projects are referred to as mini hydro. 

From 20kW-100kW, projects are referred to as micro hydro. Projects under 20kW are often referred 

to as pico hydro. 

Table 15 Small Hydro Power Scope and Definitions 

Global Variances in Small Hydro Definition 

China <50MW 

India <25MW 

Canada <20MW 

Sweden <15MW 

International 

Standard 

<10MW 

Source: (F&S, 2013) 

A small hydro plant (SHP) requires a consistent flow of water and a reasonable height of fall of the 

water, known as the head. The water flow through the river weir is directed through a diversion dam 

or weir to a canal, tunnel, or penstock. The water then enters the turbine, spinning it with force to 

generate the electricity. The water then returns to the river via a tailrace. 

SHP can be defined as either: 

 run of river, which means mean the flow of the river is natural and uninhibited (not stored in 

a reservoir) 

 reservoir (regulates and evens the flow) 

 

Definitions within Small Hydro 

Small Hydro 1-10MW 

Mini Hydro 100kW-1MW 

Micro Hydro 20kW-199kW 

Pico Hydro <20kW 
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Figure 8 A 6MW SHP in Kerala, India (left) and a Run of River SHP Schematic (right) 

 

 

 

 

 

 

Source: Coromandel Energy and Hydromax Energy, 2011 

Globally, small hydro projects, once a primary method of generation, declined for decades, but 

renewed interest has occurred during the last 5-10 years.  Global capacity of small hydro power has 

recently surpassed 85GW. More than 65GW of SHP is located in China. Other large markets include 

Japan, the US, India, Brazil, Canada, and Sweden. China is currently the largest current growth 

market. The China Village Electrification Program is set to electrify up to 20,000 Chinese villages, 

using a combination of small hydro, PV, wind, and other renewables. 

Globally, SHP is currently experiencing a CAGR of 6.6% in terms of cumulative installations. Small 

hydro was once a key global power source, but faced stagnation in the 1960s as large scale 

deployment of coal, gas and nuclear took place. SHP has been revitalized since the turn of the 21st 

century, and is on the rise in both developing and developed countries.  

Figure 9 Timeline for Small Hydro Plant Market 

 

 

 

Source: (F&S, 2013)  

Figure 9 shows a high level timeline for the SHP industry. Figure 10 provides a summary of the small 

hydro plant installed base capacity by continent. 

2000-present 
Global resurgence 
and reentering  
high growth phase 

1980-2000 
Slow  

revival  
of SHP 

1960-1980 
    Global decline  

   and market  
stagnation 

1880-1960 
Rapid  

      development  
of global SHP   

Pre – 1880 
Widely used global 

electricity generating 
source 
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Figure 10 Global Installed Base of SHP plants by Continent 

  

Source: (F&S, 2013)  

Key global manufacturers of SHP turbines include Andritz Hydro, Voith Siemens, VA Tech Hydro, 

ABB, and numerous Chinese turbine and generator manufacturers. Civil works comprise 60% of a 

SHP’s capital cost, and unlike most renewable energy technologies, SHP capex costs are rising, not 

decreasing, with the annual cost increase of raw materials such as concrete, masonry and wood. 



P a g e  | 42 

 

 

1.7  Global Hybrid Options Market Trends 

Hybrid options for small scale renewable energy involve a variety of different solutions. The primary 

reason for creating hybrid solutions is the variability of most renewable energy technologies. 

Especially in rural communities and off-grid areas for rural electrification, hybrid solutions involving 

PV panels, small wind turbines, small hydro and even biogas digesters can be used to a greater 

overall impact than if installed on a stand-alone basis. The disadvantage is often the added cost of 

combining two technologies. However, even these added costs are often more attractive than 

extending the grid to service rural communities, and thus, hybrid solutions can be used to deliver an 

effective “mini-grid” solution. 

Interestingly, mini-grids that are 100% diesel-fuelled are likely to have a higher levelized cost over 

the lifetime of a project than renewable solutions, and they also have the added risk of fuel supply 

shortages and uncertainties. Thus, although diesel generators have the theoretical advantage over 

renewables of being dispatchable on demand, the practical reality of consistently delivering fuel to 

many rural communities makes the ability for these generators to some extent, variable. Hybrid 

renewables typically rely on renewable energy to generate 75-99% of total supply (US AID 2012), 

supplemented by a battery (or in some cases, a pre-existing back-up diesel genset).  
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2.  South African Small Scale Renewable Energy Industry  

To understand the small scale renewable energy industry in South Africa as a whole requires an 

understanding of the individual technologies and common applications. 

High costs have historically been the largest barrier to renewable energy technologies, but with 

advancements in technology, economies of scale, and improved learning rates, costs will become 

less of an issue. The Department of Energy’s IRP 2010 forecasted future electricity costs in order to 

develop a balanced and affordable mix of electricity resources. Figure 11 displays this forecast using 

the projected levelised cost of electricity (LCOE) developed as part of IRP 2010 for various generation 

resources in South Africa by 2020. Based on this analysis, utility-scale renewable generation prices 

are expected to fall considerably and become more competitive with non-renewable generation 

sources. Small-scale renewable energy technologies and projects are expected to follow a similar 

trend towards grid parity as a result of economies of scale and improvement in learning rates 

overtime. 

Figure 11 Benchmarked 2013 Levelised Cost of Energy4  

 

(Lazard, 2013) 

 

                                                           
4 Assumes R10/US$ exchange rate; Coal is based on advanced supercritical pulverized coal w/ high end = 90% 
carbon capture and compression; Solar PV Utility-Scale includes both Thin-film and c-Si technologies; CSP’s low 
end is without storage while high end is with storage; Diesala ssumes diesel price of R10.6 per litre with low 
end = continuous operation and high end = intermittent operation. 
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2.1 Solar PV in South Africa 

Introduction 

Prior to 2011, off-grid applications accounted for 80% of the PV market in South Africa. Applications 

included telecommunications, isolated game farms and lodges, rural electrification, street lighting, 

and road signage. 

The market began to shift in 2011/2012, with growing demand from the commercial/rooftop 

segment, due to PV price decreases and rapidly increasing electricity tariffs. The PV market increased 

by 60% in 2012 from 2011, and in 2012 approximately 80% of the market consisted of 

commercial/rooftop applications. Up to end 2012, approximately 95% of the South African market 

used silicon technology, according to discussions with developers and module suppliers. 

Table 16 PV Module Installations in South Africa 2012 

Year Off-grid 
(c-Si) 

Off-grid 
(TF) 

Off-grid 
(CPV) 

Commercial/ 
Roof-top 
(c-Si) 

Commercial/ 
Roof-top 
(TF) 

Total 

Up to 2011 7.2MW - .082MW 1.7MW - 9MW 

2011 3.8MW 0.2MW - 0.95MW 0.05MW 5MW 

2012 1.52MW 0.08MW - 6.08MW 0.38MW 8.1MW 

Installed 

Base 
12.52MW 0.28MW .082MW 8.73MW 0.43MW 22.1MW 

Source: (F&S, 2013)  

The PV market in South Africa can be segmented into the utility-scale, commercial/rooftop, and off-

grid/residential segments respectively.  

Utility-scale projects are considered larger than 1MW and in South Africa the majority will fall under 

either the REI4P (currently underway) or the future Small Projects IPP Procurement Programme.  

The commercial/rooftop segment comprises PV projects from 10kW to 1MW. These can be either 

ground-mounted or roof-mounted projects that serve the commercial and industrial sectors.  

The residential/off-grid segment comprises PV systems less than 10kW that are used for either rural 

or urban households, as well as remote applications such as telecommunications, isolated game 

farms and lodges, rural electrification, street lighting, and road signage. 
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Installed Base and Application Trends 

The PV market in South Africa has shifted from off-grid to commercial applications in 2012, and will 

grow exponentially in 2013 when the first utility-scale projects are installed under the REI4P. 

Although the REI4P is the primary driver for the recent growth of the PV market in South Africa, the 

commercial and rooftop, residential and off-grid segments will benefit from this increased activity in 

the market. Specifically, many OEMs and project developers will increasingly begin to shift their 

focus from the utility-scale segment to smaller market applications. 

Cost Breakdown 

Developers and EPCs in South Africa have revealed that the levels of capital and operational 

expenditure for PV systems in South Africa are internationally competitive. 

Variables that affect PV capital costs include economies of scale, project complexity, currency 

fluctuations, grid connection costs, inflation, financing costs due to interest rate changes, and 

market volatility. 

Overnight capital costs range from R16,000-R22,000 per kW in South Africa for the 

commercial/rooftop segment, and as low as R16,000 per kW for large scale utility systems (F&S, 

2013) (F&S, 2013). Smaller rooftop projects (less than 100kW) may cost in the region of R23,000-

27,000kW (eScience, 2013). Off-grid PV systems generally cost in the range of R40,000-55,000/kW 

due primarily to the batteries and charge controllers that together can increase the cost by an 

additional 30-50% (eScience, 2013). 

For projects under 1MW, a reduction in permitting, administration, environmental and legal fees 

partially offsets the gap that economies of scale would create for larger projects.  

Ground-mounted projects are generally more expensive than rooftop projects, however this is not 

always the case – in practical installations in South Africa, developers have reported that many roofs 

require reinforcing and asbestos roofs for example, need to be completely replaced before installing 

PV, which augments the capital cost of the project. 

O&M costs range for PV installations generally range from R180-300/kW installed, however up to 

R600/kW has been reported by an outlier (F&S, 2013). 

Major Market Participants 

International module suppliers currently active in the South African PV market include but are not 

limited to:  

 Hanwha Solar  BYD Energy 
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 Jinko Solar 

 Suntech 

 Chint Solar 

 Trina Solar 

 Soitec Solar 

 First Solar 
 SunEdison 

 

 Moncada Energy 

 Solarworld 

 Sanyo 

 LDK 

 BP Solar 

 Flexopower 

 IBC Solar 
 

Local manufacturers and module assemblers include: 

 Solairedirect 

 SunPower (formerly Tenesol) 

 ART Solar 

 SET Solar 

Solairedirect and SunPower (formerly Tenesol) are both international companies with local 

component assembly facilities. Tenesol was acquired in 2012 by US-based SunPower. ART Solar 

commenced operations in early 2013. Jinko Solar announced plans to set up a 100MW 

manufacturing facility in Cape Town, however, at the end of 2012, due to financial delays in the first 

round of the REI4P and the delayed timelines for Bid Window 2 and 3, Jinko Solar postponed the 

start of their production facility in South Africa.  

Table 17 Domestic PV Manufacturers and Component Assemblers, Key Metrics, 2013 

 Solairedirect SunPower ART Solar SET Solar 

Company 
ownership 

International 
company with 
SA component 
assembly 

International 
company with SA 
component 
assembly 

South African 
South African 
Black Woman 
Owned Company 

Production 
capacity (at peak 
production) 

50MW 100MW 50-75MW 8MW 

Export vs. local 
sales 

Currently export 
95% 

Both 100% local sales TBC 

Location Cape Town Cape Town Durban Cape Town 

Job creation 90 full time jobs 
~160 full-time 
(including EPC 
and Mfgr) 

80+ operators, 
15-20 office jobs 

TBC 

Operational years 5 23 0.5 6 

Target Market 
Europe, South 
Africa 

South Africa, 
Europe 

South Africa, 
SADC 

South Africa, 
SADC, Brazil 

Source: (F&S, 2013) (eScience, 2013)  

PV manufacturing and module assembly in South Africa had a production output of about 96MWp in 

2012, which supported 172 jobs when operating at full capacity (F&S, 2013).  
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Employment 

Job creation figures for the REI4P have revealed that, in Round 1 & 2 of the REI4P, PV enabled 10-16 

construction jobs per MW for utility-scale projects, with 0.5 jobs per MW in operations and 

maintenance. 

Discussions with local industry and international case studies reveal that small-scale PV projects, for 

commercial/rooftop applications as well as residential distributed generation, will create a larger 

number of jobs than the utility-scale segment. The roll out of distributed PV projects is expected to 

lead to the creation of many small businesses (F&S, 2013). 

The development and installation of many small projects will result in the duplication of roles, thus 

facilitating the creation of many small businesses dispersed across many locations throughout the 

country to install projects in a distributed manner (F&S, 2013). 

Each of these small businesses will require secretaries, sales staff, manual labour installers, 

engineers and many other roles, which, when considered with large scale projects, will create a 

higher per MW job contribution to the economy. 

The German PV market, with an installed base of 32.4GW, is reported to employ in excess of 90,000 

people througout the solar PV supply chain (REN21,2013). Almost 70% of the German PV market 

consists of projects under 1MW. Based on information provided by the industry in Germany, 33 jobs 

per MW are created during the construction and installation phase, bolstered by an additional 10 

jobs per MW in the manufacturing phase (GFNA, 2011). 

According to the World Bank, South Africa uses Labor Intensive Construction (LIC) methods, as 

recommended for use by the South African Government to stimulate job creation (Bank, 2012). 

Based on discussions with local industry and international benchmarks, it is likely to assume that the 

total PV industry in South Africa will create 20-40 jobs per MW, the majority of which will be in the 

construction and installation phase. 
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2.2 Onshore Wind in South Africa 

Introduction 

As mentioned in the global overview, small scale wind lags significantly in growth behind the large 

scale wind market. Although globally the segmentation for small wind turbines is generally under 

100kW, historically, small wind turbines in South Africa have been perceived to be in the range of 

under 10kW (Ackerman and Soder, 2000). This perception was likely due to the demand dynamics of 

the market – small wind turbine applications in South Africa historically have been used for off-grid 

applications. Historically, 1-5kW turbines were the most commonly used turbine capacity in South 

Africa (Whelan and Muchapondwa, 2009).  

Installed Base and Application Trends 

In 2003, the Department of Minerals and Energy (DME) recorded the following installed capacity of 

wind turbines in South Africa: 

Table 18 Installed Capacity and Small Wind Power Production in South Africa, 2003 

Application Capacity (kW) Estimated Annual Production (MWh) 

Grid-connected 3,160 5,000 

Rural Grid 45 111 

Off Grid 510 1,117 

Total Installed Capacity 3,715 6,228 

Source: DME, ERC, Whelan and Muchapondwa 

Cost Breakdown 

In 2009, the ERC stated the average capital cost for a 1kW wind turbine in South Africa was R45,000, 

and for a 5kW turbine was R200,000. According to the AWEA, the annual O&M cost for SWT is 

assumed to be fixed at 1% of the capex throughout the turbine’s lifecycle (WWEA, 2013) (WWEA, 

2013). 

According to the DME, “low electricity tariffs, lack of product awareness by South African 

consumers, large initial capital investments required by the consumer, an inadequate policy support 

framework for wind energy and difficulties in securing financing for a technology that may be 

perceived as unproven in the South African context are the greatest obstacles” to the wind industry 

in South Africa. 
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Major Market Participants 

In 2011, there were five small scale turbine manufacturers active in South Africa (F&S, 2013) (F&S, 

2013). These consisted of Kestrel Wind Turbines (owned by Eveready), Winglette Wind Machines, 

African Wind Power, Palmtree Power, and Adventure Power.  

Kestrel commenced operations in 1999, and by 2003, according to the DME, had sold 200 small scale 

wind turbines. Kestrel is owned by Eveready Diversified Products (Pty) Ltd, and manufactures 100% 

locally made turbines from its facilities in Port Elizabeth. Kestrel has both local and international 

distributors, selling to the local market as well as to the rest of Africa, Europe and the UK, and the 

USA. 

Winglette Wind Machines is a South African SWT manufacturer based in Harrismith. Palmtree Power 

is another SWT manufacturer located in Gauteng. Adventure Power is located in East London and 

manufactures 300kW turbines.  

Employment 

The South African small scale wind industry employed between 50 and 100 full time jobs in 2012 

(F&S, 2013). 



P a g e  | 50 

 

 

2.3 Biomass in South Africa 

Introduction 

Biomass is used in South Africa largely by low income households for heating, lighting and cooking. It 

was estimated in 2008 that between 2.3-2.8 million households, or 12-15 million people, rely on 

fuelwood as a biomass feedstock for heating and cooking (Consultants, 2008). Although biomass can 

be used for electricity generation, heating and transport, for the purposes of this study, only the 

electricity application will be analysed. 

Industrial applications for biomass in South Africa have been small historically but are increasing due 

to its significant potential. According to the ERC, the paper and pulp mills use biomass to generate 

an estimated capacity of 170MW (ERC, 2007). The feedstock used for this is primarily sawdust and 

bark.  

The sugar industry burns approximately seven million tons of bagasse annually in boilers to make 

steam for power generation and process heat (ERC, 2007). Most of the abovementioned projects, in 

the paper and pulp and sugar industries respectively, are large scale however, and outside of the 

scope for this project.  

Installed Base and Application Trends 

Installed base be completed as part of next project phase. 

Cost Breakdown 

Biomass costs differ largely due to the type of technologies used (boiler, gasification, digester, 

landfill gas and anaerobic digestion), as well as feedstock costs, which usually account for a large 

proportion of the total cost. In some cases, such as for waste, feedstock costs can be negligible, 

resulting in a competitive levelized cost over the lifetime of the plant. 

Feedstock costs, according to IRENA, depend on quality, quantity, availability and moisture content 

(IRENA, Renewable Energy Technologies: Cost Analysis Series - Biomass for Power Generation, 

2012). Long term security of supply of biomass feedstocks can often be an issue. 
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Table 19 Range of Biomass Equipment Capital Costs, Global, 2013 

Biomass Technology Capital Cost (US$/kW) 

Stoked boiler 1,880-4,260 

Fixed and Fluidised Bed Gasifiers 2,140-5,700 

Landfill Gas 1,917-2,436 

Digesters 2,574-6,104 

Source: (IRENA, Renewable Energy Technologies: Cost Analysis Series - Biomass for Power 

Generation, 2012) 

O&M costs for biomass account for between 9% and 20% of the plant’s levelized cost. Fixed O&M 

costs account for between 2% to 7% of installed costs per year for most biomass technologies with 

variable costs of approximately $0.005/kWh. Landfill gas systems have a higher fixed O&M cost, 

between 10% and 20% of the initial capital costs per year (IRENA, Renewable Energy Technologies: 

Cost Analysis Series - Biomass for Power Generation, 2012). 

Major Market Participants 

Major global manufacturers and biomass technology providers include Helius Energy, Forest Energy 

Corporation, Vattenfall, MGT Power, Prenergy Power, and Forth Energy.  

Domestic market players include BioTherm Energy, NuPlanet Clean Energy, Cape Advanced 

Engineering (CAE), PACE Centre, Sustainable Energy Africa and The SouthSouthNorth Project (IDC, 

2011).  

Employment 

A 250kW biomass plant creates full time employment for approximately 4 people, and at least 10 

people would be employed to operate and maintain a 1 MW plant.   
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2.4 Biogas in South Africa 

Introduction 

After the 2003 White Paper on Renewable Energy, NERSA developed a framework to facilitate 

biogas projects onto the grid in the REFIT II announcement in 2009. The provision for biogas was 

omitted however from the December 2009 government gazette, and when REFIT was changed to 

the REI4P, biogas projects were no longer included. 

There is thus no enabling policy or framework for biogas projects in South Africa other than the 

REI4P process that allows biomass projects larger than 1MW. It has been noted strongly by South 

African industry that the optimal size of most biogas projects in South Africa and many projects 

abroad, such as Germany, are less than 1MW. Germany for example, has developed over 6,000 

biogas projects with a total installed capacity of 2.5GW, which equates to an average plant size of 

417kW (Fraunhofer, 2013).  

Installed Base and Application Trends 

According to Cape Advanced Engineering (CAE), there is the potential for at least 250MW of biogas 

potential that can be generated from manure at South Africa’s piggeries, dairy farms, chicken farms 

and abattoirs. There is also significant further potential to generate biogas power from cereal crop 

residue and unused perennial grasses and sugarcane tops. 

A further study by UCT shows that up to 3 GW of bio-gas potential exists from treating the countries 

waste water and sewage effluent. The benefits of bio-gas plants extend beyond the electricity 

generated however. In the case of waste water treatment plants they also provide a solution to the 

treatment requirements of the waste water – its self a relatively significant problem. They can also 

be configured to provide thermal energy for space heating needs.  

It is important to note that, unlike wind and solar power which are variable, biogas power can be 

stored and generated on demand, thus allowing baseload and peaking power. According to CAE, 

biogas plants in Germany could be used to provide 5GW for 12 hours a day or 7.5GW for 8 hours a 

day, thereby supporting peaking demand management (CAE, 2013). It can thus be theoretically 

assumed that biogas can assist South Africa’s peaking demand requirement as well in the long term 

(for the national grid), or for a company or farm’s own generation requirements.  

Cost Breakdown 

According the CAE, biogas plants in South Africa have been consistently built at a capital cost of less 

than R25,000/kW, generally in the R15,000-20,000/kW range (CAE, 2013).  
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Employment 

A typical small scale biogas plant can support at least 30 full time jobs during the construction phase. 

The operation and maintenance phase offers greater potential however, as even a 250kW plant 

requires the full time employment of at least four people. A 1MW plant can require up to ten full 

time O&M jobs – significantly higher than an equivalently sized solar facility.  

2.5 Landfill Gas in South Africa 

Introduction 

The domestic landfill gas market has been operational since 1994, according to the Green Jobs 

Report (IDC, 2011). The Strachan Paper (2005) notes that the first landfill gas project in South Africa 

was arguably the Robinson Deep landfill gas scheme in the 1980s, whereby a goldmine gold ore 

extraction process utilised the landfill gas (Strachan D. o., 2005). In the 1990s, Durban Solid Waste 

(DSW, now known as the Department of Cleansing and Solid Waste of the eThekwini Municipality) 

commenced the first official LFG project. The DSW’s Bisasar Road Landfill commenced operations in 

1996, but according to The Strachan Paper, was no longer fully operational in 2005.  

 
Ninety-five per cent of South Africa's waste is disposed of in landfill sites. In 2005, it was reported 

that at least 100MW of power could be generated from South Africa’s landfills (Strachan D. o., 

2005). In 2007, the ERC reported that South Africa’s total domestic and industrial waste disposed in 

landfill sites has an energy content of about 11,000GWh per annum. National Treasury reported that 

there are over 2,000 waste handling facilities in South Africa, of which only 530 were licensed in 

2011 (Treasury, 2011). The licensing of dump sites in rural municipalities is limited at 13%, while in 

secondary cities, 68% of landfills are licensed. Landfills differ significantly in size, with larger landfills 

typically being operated by the large cities (Treasury, 2011). Eskom has indicated that landfill energy 

plants in South Africa could generate 20-50MW of power. 

Installed Base and Application Trends 

The South African municipal solid waste to energy and landfill gas market is still in an early 

developmental phase even though the technologies exist globally. 

The city of Durban (eThekwini Municipality) is currently the leader when it comes to generating 

electricity from solid waste, generating between 6.5MW and 10MW of electricity at its three plants. 

Other cities that are also either major players or that soon might be major players are the City of 

Johannesburg, the City of Cape Town, and the City of Richards Bay.  
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Cities do not have the goal of generating electricity as this is not one of their core functions. The 

objective is reducing landfill-waste; the generation of electricity is a welcome by-product. Financing 

of a landfill gas project is a major constraint because the projects are extremely capital extensive – 

as such, many plants require the assistance of Clean Development Mechanism (CDM) credits to 

supplement cash flow challenges. 

One of the main restraints that hampers the process is the comprehensive and strict legal process, 

entrenched in the MFMA, the MSA, and other SCM Regulations. The involvement of the private 

sector cannot be summarised by a simple statement and differs from municipality to municipality, 

depending on current and future business models. To qualify the above, the City of Johannesburg 

operates waste management as a revenue-generating entity whereas the eThekwini Municipality 

operates with minimal private sector involvement. 

The Durban Landfill Gas to Electricity Project generates electricity from three landfill gas sites in 

eThekwini Municipality; namely, the Mariannhill, La Mercy, and Bisasar Road sites respectively. The 

project was registered under the World Bank’s Prototype Carbon Fund (PCF) to generate Certified 

Emissions Reduction (CER) credits under the CDM. 

Mariannhill, with a capacity of 1MW, and Bisasar Road, with a capacity of 6.5MW, generate 

electricity into the municipality’s grid with total project income revenue estimated at approximately 

R4.5 million per month from the sale of carbon credits and the sale of electricity (sanews.gov.za, 

2010). In the Durban Landfill Gas to Electricity Project, landfill gas is combusted in a GE Jenbacher 

reciprocating engine driving an alternator. 



P a g e  | 55 

 

Table 20 South African LFG Projects currently registered under the CDM mechanism 

CDM approved LFG to Energy Projects Project Owner Capacity 

Ekurhuleni Landfill Gas Recovery Project Ekurhuleni Municipality TBC 

Alton Landfill Gas to Electricity Project 

(private landfill site) 

ENER-G 400kW 

Enviroserv Chloorkop Landfill Gas Recovery 

Project 

Enviroserv 3MW 

Durban Landfill Gas to Electricity Project 

(Mariannhill and La Mercy sites) 

Ethekwini Municipality 1MW+ 

Durban Landfill Gas to Electricity Project 

(Bisasar Road site) 

Ethekwini Municipality 6.5MW 

 Source: DoE (2012) 

Cost Breakdown 

Using the Durban Landfill Gas to Electricity Project as a benchmark, the capital costs were R11,000-

R12,000 per kW. Operating costs were reported to be in the region of R1,100 per kW per year. 

Revenue in eThekwini was R0.44 per kWh in 2011, and costs on average were R0.63 per kWh, 

resulting in the need for CDMs to supplement cash flow challenges. 

However, it must be noted that, according to a National Treasury document, “A striking feature of 

most municipalities’ budgets for solid waste is that budgeted revenues do not cover budgeted 

expenditures. This is even evident at the aggregate level, where total operating revenue in 2009/10 

was 43 per cent less than total operating expenditure on solid waste services. Although the 

aggregate figures show a surplus over the medium term, this is largely due to the metros, while most 

of the remaining municipalities continue to show deficits. This under-recovery of costs means 

municipalities have to subsidise the service from other revenue sources, most notably rates 

revenues. Deficits are particularly prevalent among the smaller municipalities.” (Treasury, 2011). 

Major Market Participants 

ENER-G is a major international player that develops power generation solutions for landfill gas and 

biogas. The company has an installed base of more than 150MW, with operational projects in the 

UK, Poland, Spain, Mexico, Hungary, Lithuania and South Africa.   

Enviroserv is a South African waste management solutions company that has been supplying 

products and services to the South African and Sub-Saharan African markets for 33 years. In addition 

to South Africa, Enviroserv is present in nine other African countries. Enviroserv’s Waste2Energy 
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(EW2E) division is scheduled to commission the Chloorkop Landfill Gas project in 2013, which will 

have an installed capacity of 3MW. 

Other initiatives include Prestige Thermal's R28 million plant in Wadeville, which has the capacity to 

produce 3MW of electrical energy from three tons of municipal solid waste (MSW). 

Employment 

The Durban Landfill Gas to Electricity Project created 109 jobs for the 6.5MW installation. Forty-four 

permanent jobs were created for operation and maintenance, of which “11 are skilled and six are 

being trained for skilled positions” as reported by the dti (2011).  
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2.6 Small Hydro Power in South Africa 

Introduction  

The two main rivers in South Africa, the Orange (with its tributary the Vaal) and the Limpopo, 

contain the majority of the nation’s small hydro potential, currently estimated at 6,000-8,000 

potential sites suitable for small hydro.  

Installed Base and Application Trends 

The current installed base of small hydro in South Africa is 26.6MW. 

27MW have been earmarked as firmly established potential for additional plants, with an additional 

20MW that has been scoped for additional long term potential. The first SHP project in South Africa 

was constructed at the foot of Table Mountain in 1885. Several aging but still operating SHPs still 

stand from the first half of the 1900s. 

Table 21 Currently Operating SHP in South Africa, 2012 

Small Hydro Project Capacity 
(MW) 

Contractors Date 
Completed 

Location 

First Falls 6MW Eskom 1979 Transkei 

Second Falls 11MW Eskom 1979 Transkei 

Ncora 2MW Eskom, Transkei Electricity 
Corporation  (Tescor) 

1983 Transkei 

Lydenburg 2.6MW N/A 1930 Mpumalanga 

Ceres 1MW De-commissioned N/A Western Cape 

Bakenkop (Piet Retief) 1MW N/A 1950 Mpumalanga 

Friedenheim 3MW MBB, Friedenheid 
Irrigation Board 

1987 Mpumalanga 

Sol Plaatje (Bethlehem) 3MW NuPlanet, Bethlehem 
Hydro 

2009 Free State 

Merino (Bethlehem) 4MW NuPlanet, Bethlehem 
Hydro 

2010 Free State 

Clanwilliam 1.5MW N/A 1935 Western Cape 

Hectorspruit 1.1MW N/A N/A Mpumalanga 

Malalane / Lomatipoort  1MW N/A N/A Mpumalanga 

Total 26MW    
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Source: (F&S, 2013) 

Cost Breakdown 

Capital cost for SHP in South Africa ranged between $1,758-5,170 per kW in 2011-2012. The high 

variance of capital costs is determinate largely by the type of scheme. Specific cost per kW installed 

decreases with increasing capacity and increasing head. 

Table 22 Small Hydro Power Capital Cost (supply of turbine, generator and all peripheral 
mechanical and electrical equipment), 2011 

Capacity Low Head (0-30m) Medium Head (30-150m) High Head (150m+) 

1MW $1.284/kW $1,070/kW $856/kW 

2MW $1,070/kW $856/kW $642/kW 

5MW+ $856/kW $642/kW $535/kW 

Source: Hydro Tasmania, British Hydropower Association, (F&S, 2013)  

O&M costs were reported to be approximately $0.12/kWh.  

Unlike other renewable energy technologies, the cost of small hydro is increasing annually, with the 

price of raw materials that are used in the civil works. Approximately 70% of the capital cost of a SHP 

can be localised in South Africa (F&S, 2013); 30-35% of total project cost is attributable to imported 

components. Imported hydro turbines and equipment increased from 5-10% from 2011 to 2012 

according to project developers. 

Major Market Participants 

Key global manufacturers of SHP turbines include Andritz Hydro, Voith Siemens, VA Tech Hydro, 

ABB, and numerous Chinese turbine and generator manufacturers. 

Since 2000, new interest has arisen for small hydro, as has been the case globally. NuPlanet, a Dutch 

IPP, was the first mover for a couple decades with the opportunity, building Bethlehem Hydro, a 

3MW and 4MW SHP, on the As River in 2009 and 2010 respectively. NuPlanet, along with other IPPs 

such as Mulilo RE, Hydro Tasmania, and Sidala are currently at the planning stage of their proposed 

projects.  

A key case study of the South African SHP market is Friedenheim Small Hydro, built in 1987. The 

3MW facility was constructed by MBB Consulting Engineers and is owned by the Friedenheim 

Irrigation Board. The project is a profitable operation, spending R450,000 on O&M annually, and it 

supplies 93% of the power generated to the Nelspruit local authority through a PPA that sets the 

tariff at 12% below the price at which Nelspruit buys power from Eskom (F&S, 2011). 
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As a part of the REI4P, Neusberg Hydro Electric Project was approved in Round Two; the project will 

have a capacity of 10MW and is under development by Mulilo Renewable Energy. 

Employment 

A small hydro project in South Africa generally supports 50-70 full time jobs during the construction 

phase, which lasts 1.5-2 years (Nuplanet, 2013). The operation and maintenance phase requires two 

part time contractors and one full time job (Nuplanet, 2013). 
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3.  South African Renewable Energy Support Programmes 

3.1 Summary of REI4P 

The Minister of Energy has determined the requirement of 3,725MW of capacity to be generated 

from renewable energy sources as stipulated in the Integrated Resource Plan (IRP) 2010-2030.  The 

Department of Energy (DoE) introduced the Renewable Energy Independent Power Purchase 

Procurement Programme (REI4P) in August 2011 to contribute towards the target of 3,725 MW. 

The REI4P process is split into five bidding windows and includes seven RE technologies with a 

volume of capacity (MW) allocated to each technology. 

Table 23 Qualifying Technologies, REI4P, (South Africa), 2012 

Technology Capacity Allocated (MW) 

Onshore wind 1,850 

Concentrated solar thermal (CSP) 200 

Solar photovoltaic (PV) 1,450 

Biomass 12.5 

Biogas 12.5 

Landfill Gas 25 

Small Hydro 75 

Small Projects 100 

Total 3,725 

Source: (F&S, 2013) 

South Africa’s Minister of Energy announced an additional 3,200MW bringing the total planned 

renewable energy government procurement target to 6,926MW (DoE Speech, 2012) 

The REI4P is a competitive bidding system whereby renewable energy project developers submit 

bids that are weighted on 70% price and 30% economic development. The prices are capped and 

bids need to be below the cap which differs per technology. 

For economic development, there is a scorecard that enables the DoE to determine bidders’ 

compliance to economic development induced by the project. 

The scorecard for economic development contains the following categories:  

 Job creation 
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 Local content (with special emphasis on local manufacturing) 

 Rural community development 

 Skills development and education 

 Enterprise development 

 Socio-economic development 

 Participation by the historically disadvantaged. 

Lessons Learned to Date from Programme 

After delays of about three months, 28 projects (1,416MW) out of 79 bids from round one reached 

financial close in early November 2012 and are currently in the construction phase.  The delays in 

the programme were due to numerous reasons, including the need to tweak a range of complex 

contracts for which no precedent existed with a number of parties that had not done anything 

substantially similar before.  On the timescales of capital projects of this size and complexities, 

although there were notional delays relative to the publicised plans, the process was completed in 

good time.  

The second bid submission date was on the March 5, 2012.  The 19 preferred bidder projects from 

the second round of bidding reached financial close on May 19, 2013. The third round bid 

submission date is scheduled for 19 August 2013. 

The total investment for round one of the REI4P was R47 billion; round two investment totalled R28 

billion. 

The delays in the process to financial close created uncertainty in the market.  This has put strain on 

project developers in terms of extended costs that were initially not planned for and increased the 

risk of losing contractors.  Developers have experienced some bottlenecks in the various consents.  It 

has been cited that some of the departments did not adhere to their maximum time frame allowed 

for reviewing the Environment Impact Assessments (EIA).  Eskom’s cost estimate letters are non-

binding and in some cases, after developers were announced as a preferred bidder, grid connection 

issues had to be revisited.   

These types of issues can lead to increasing project costs increasing up to threefold Despite these 

delays however, the REI4P process overall has been hailed as a success globally and in South Africa; 

post financial close for round one and two, most participants and industry experts are generally in 

favour of the programme and commend its progress.  
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Local developers have teamed up with international counterparts that have significant experience in 

dealing with utility scale RE projects.  Many local companies have formed a consortium approach to 

bring in international experience and to gain credibility.  In the majority of the projects in window 1 

of the REI4P, the international equipment suppliers will fulfil the role of the EPC and O&M 

contractors.  

Table 24 Technology Allocation, REI4P, (South Africa), 2012 

Technology 
MW 
allocation per 
determination 

MW 
allocated in 
the 1st bid 
submission 
round 

MW 
awarded in 
the 2nd 
submission 
round 

Number of 
projects in 
round 1 & 
2 

Remaining 
MW to be 
allocated in 
the next 
rounds 

Remaining 
percentage 
to be 
allocated 

Wind 1,850 633.99 562.60 15 653.41 35% 

Solar PV 1,450 631.53 417.10 27 401.37 28% 

CSP 200 150 50 3 0 0% 

Biomass 12.5 0 0 0 12.5 100% 

Biogas 12.5 0 0 0 12.5 100% 

Landfill gas 25 0 0 0 25 100% 

Small hydro 75 0 14.3 2 60.7 91% 

Total 3,625 1,415.52 1,044 47 1,165.48 
 

Source: (F&S, 2013) 



P a g e  | 63 

 

 

3.2 Summary of Renewable Energy SPI4P 

As part of the REI4P, the DoE initially announced that it will procure 100MW of “small capacity” 

projects in a separate stream, specifically to allow access to local investors to the Program. Based on 

an announcement made by the Minster of Energy, this will likely be expanded to 200MW to be 

allocated in two rounds (DoE Speech, 2012). The projects are to each have a capacity of between 

1MW and 5MW, comprising five technologies: 

 onshore wind 

 solar photovoltaic 

 biomass 

 biogas 

 landfill gas 

The DoE released a Request for Information (RFI) to assess market readiness to deploy such projects. 

The RFI was then supplemented with a draft Request for Proposals (RFP) which communicated the 

proposed timeline below.  

Table 25 Current Process and Timelines for Renewable Energy SPI4P 

Milestone  Date 

RFI released 20 June 2012 

RFI Responses due 17 July 2012 

Preparation of procurement documentation if applicable July / August 2012 

Draft RFP released to the market September 2012 

Source: (DoE, 2013) 

3.2.1 RFP Release  

On the 21st August 2013, during the final stages of this project, the final RFP for the small scale 

programme was released to the public. 

Although this timing has provided limited opportunity for detailed analysis, the team has been able 

to make an initial review and has noted the following key points: 

 There are 4 bid windows spread over the period 2013 – 2016 according to the following 

indicative schedule: 
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Table 26 Current Process and Timelines for Renewable Energy SPI4P 

Small Projects Milestone Indicative Date 

Release of RFP to Market 21 August 2013 

First Stage 1 Process 14 October 2013 

Second Stage 1 Process 10 February 2014 

Third Stage 1 Process 14 July 2014 

Fourth Stage 1 Process 9 February 2015 

First Stage 2 Process 14 April 2014 

Second Stage 2 Process 23 March 2015 

Third Stage 2 Process 1 June 2015 

Fourth Stage 2 Process 21 March 2016 

Source: (DoE RFP, 2013) 

 The process will be a two stage process – with selected bidders from the first stage being   

eligible to participate in the 2nd stage. Selected bidders from any stage 1 may choose any 

future stage 2 window to participate in.  

 Stage 1 of the bidding process seems to have been simplified and the cost of participation 

made relatively light. Stage 2 costs maybe more burdensome but also have been rationalised 

from the initial draft RFP. 

 Local content is set as a 50% threshold with a 70% target (and is uniform across 

technologies).  

 Domestic ownership is set at 40% rising to 60% after one third of the project term. 

 SME involvement in the supply chain is set at 30% with a 60% target. 

 Local community ownership has a zero threshold and 10% target.  

 The MW range remains 1 – 5 MW 

 Price caps on bids have been set as per the following table (in respect of April 2013 ZAR): 
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Table 27 Price Caps on Renewable Energy SPI4P (April 2013 Rand) 

Technology 
Commercial Energy Rate 

(R/MWh) 

Biogas 900 

Landfill Gas 940 

Onshore Wind 1000 

Solar PV 1400 

Biomass 1400 

Source: (DoE RFP, 2013) 

 The DOE also communicated the following expectations with respect to technology costs 

and construction period:  

Table 28 DoE’s Expectations on Construction Period and Capex (April 2013 Rand) 

Technology Construction Period Capex (R/kW) 

Biogas 
12-16 month from NTP plus 6 months 

process commissioning 
38,000-90,000  

Landfill Gas 3-6 months from NTP  20,000-25,000 

Onshore 

Wind 

8-14 months  
20,000-35,000 

Solar PV 

1-3 months (assuming 2.2-2.9 MWp/month 

from NTP to mechanical completion) 

21,000 (Thin Film PV) 

23,000 (Crystalline PV) 

30,000 (Single-Axis Tracking PV) 

Biomass 12-24 months 50,000-60,000(for 1-5MW projects) 

Source: (DoE RFP, 2013) 

3.3 Initial Conclusions with respect to the Renewable Energy SPI4P 

The following conclusions are the authors’ observations and informal responses of some developers 

as we have not had the time within this report to canvas for formal responses within the sector.  

 The price caps need to be reviewed in the light of main round 3 submissions and the 

departments own cost data. It is noted that this RFP was released very shortly after the 

submission of Round 3 bids. We suspect that the 1 rand / KWh price cap on wind will be 

shown to be too low once those bid prices have been assessed. It should be noted that small 

wind will be more expensive than larger wind and therefore prices should be expected to be 
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higher for small wind than larger projects. An initial analysis of the Department of Energy’s 

own cost data (above) suggests a tariff for wind would need to fall within the 1.00 – 1.60 

rand / kwh. 

 The reduced cost of the 1st bid stage is welcomed. However the total cost of bidding may still 

be relatively high, and it is noted that the total time for a project from bid submission 1 

stage to financial close is at a minimum 15 months which is longer than for large projects. 

The current approach still transfers a lot of risk to the developer and hence cost. We believe 

that it may be possible to have better overall results by the department reducing the stage 2 

requirements further and shortening the overall time period to allow for lower risk for 

developers and lower costs and time frames.  

 The initial local content requirements are high for some technologies (wind), but may be low 

for others (biogas). This is risky as it may not be possible for certain technologies. It seems 

relatively unrealistic to expect higher local content for the small projects than for the larger 

ones – given that the costs of domesticating production are more difficult to justify for a 

smaller market size   

 The certainty over the programme until 2016 is good and clarity on market size is helpful. It 

is suggested that a very early communication with respect to further small scale projects 

post 2016 will however be very helpful as it would encourage the domestication of 

production and investment in project development which may not be attractive if the 

programme ends in 2016. Uncertainty about the medium term is not helpful for the local 

market and for the establishing of higher local content. 
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3.4 Summary of Eskom’s Standard Offer Programme (SOP) 

Eskom’s Integrated Demand Management (IDM) business unit has initiated its Standard Offer 

Programme (SOP) as a mechanism to enhance energy efficiency with the installation of small scale 

renewable energy projects that will act as a demand-side reduction for various end-users.  

The Standard Offer Programme is a predetermined rate in ZARc/kWh for the installation of an 

approved technology. As defined by Eskom, the SOP will: 

 Pay for energy savings at a published rate 

 Focus on the 16 daytime hours between 6am and 10pm, weekdays only 

 Have a contract duration of three years 

Any energy user (i.e. consumer), project developer or Energy Service Company (ESCo) can apply to 

the programme. The scope is from 50kW to 5MW and if approved, Eskom will pay out a fixed 

amount per kWh over the three year period. The SOP was trialled, and is currently under revision at 

the time of writing (June, 2013), with a revised program potentially due for release in the coming 

months. 
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4. Value Chain and Localisation Analysis for South African Small Scale RE 
Industry 

4.1 Solar PV 

Key Components and Localisation Potential 

A PV system is generically categorized in two parts, the module and the balance of system (BOS). The 

percentage of components will differ depending on plant size and complexity.  

Raw materials used to manufacture a module include silicon, wafers, ingots and cells. The module is 

typically the largest expenditure item of the total PV plant, regardless of size (for very small 

residential systems, the battery cost may exceed the cost of the module).  

Balance of System costs include all other components beside the module, which consists of 

components such as the inverter, the mounting structure and foundations, the wiring/cables, the 

battery, and the charge controller. Figure 12 below illustrates how project size and complexity has 

an effect on the typical percentage breakdown of PV systems. 

Figure 12 Average Cost Breakdown of PV Systems 

 

Source: (eScience, 2013) 

Modules 

The four established South African PV suppliers (Solairedirect, Sunpower[formerly Tenesol], ART 

Solar, and SET Solar) typically don’t manufacture the module components in South Africa (e.g. cells, 
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ribbon with copper wires, manufacturing equipment, casing); they primarily import the module 

components and assemble these in their facilities locally. Firstly, the manufacturing equipment is 

imported; one supplier noted they purchase their assembly equipment in Japan. Cell manufacturing 

is very capital-intensive, and South Africa cannot compete effectively with the scale at which the 

Chinese and Malaysian factories produce. As such, South African PV suppliers import cells from 

abroad and assemble them locally with other module components. 

Glass and aluminium can be sourced locally, however there is a price gap and it is often cheaper to 

import these materials from abroad. Cells are generally imported from Asian markets, while ribbons 

with copper wires, the substrate, and the casing come from Germany. Table 16 portrays the average 

cost breakdown of components required in modules, and their general procurement practice. 

Table 29 Locally manufactured c-Si PV module average cost breakdown 

Component Average Cost Breakdown General Procurement Practice 

Silicon cell  54%  Imported, no manufacturers in South Africa  
Lamination  13%  100% local content due to the use of local labour  
Aluminium frame  7%  Imported and local 
Supersubstrate (glass)  5%  Imported  
EVA (encapsulant) 4%  Imported  
Backing sheet  5%  Imported  
Wiring (copper ribbon)  3%  Imported  
Junction box  4%  Imported and local  
Other  4%  Local  
TOTAL  100%  -  

Source: (eScience, 2013) 

Table 17 below analyses the dynamics of potentially sourcing some of the abovementioned 

components locally. 

Table 30 Localisation Potential for PV Components 

Component Localisation 

Potential 

Enablers and Barriers 

Cell Medium  A pay-back period for solar cell manufacturing facility is about five years, 
assuming high demand 

 Highly competitive industry 

 Oversupply of capacities internationally 

 The industry is divided into a technically differentiated, high-efficiency cell 
segment and a bulk cell production segment with average efficiencies 

 Most of Tier 1 companies are forward integrated, which implies that they 
would supply only to its PV module manufacturing units 

 Highly capital intensive to set up; financial assistance need to be offered 
to manufacturers to position it on par with manufacturing facilities in 
other countries, such as direct subsides, reduced taxes, public guarantees, 
and interest-reduced loans 
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 Between 200-500MW of stable annual demand for a period of five to ten 
years is required to justify investment in the PV cell manufacturing facility 
in the country 

Lamination Existing 
capability 

 Predominately includes labour costs that can already be localised by 
sourcing labour from within South Africa 

Aluminium 
frame 

Existing 
capability 

 Aluminium frames can be produced locally as per design of PV module 
manufacturers 

 Aluminium as an input into the production process though it is often 
imported due to price competitiveness 

 Government assumes Aluminium to be 100% local content due to the 
market structure 

Super-
substrate 
(glass) 

High Global: 

 Globally, solar flat glass manufacturing is about 5% of the flat glass 
market, but it is expected to increase its share with the growth of the PV 
and CSP industries worried 

 Glass production for the solar industry has been dominated by low iron 
pattern glass (rolled glass) for c-Si PV modules; a number of dedicated 
rolled glass production lines exist globally 

 Increasing share of thin film PV technology, together with Concentrated 
Solar Power technologies, will drive the increase in low iron float glass 
production; due to the nature of the process and unit volumes required, 
dedicated float glass production lines are not economically feasible on 
each continent 

Local: 

 Three core input materials require for glass production, i.e. sand, dolomite 
and limestone 

 Sand with low-iron content can be procured locally, but still undergoes 
the process of removing any excess of iron and drying 

 Dolomite and limestone are being procured from neighbouring countries 

 Chemicals required to change the chemical composition of iron in the raw 
material mix for rolled glass production are imported 

 Rolled glass production capacity in the country is underutilised; rolled 
glass production lines have a total capacity to produce about: 
o 6 500 m2 of 4mm glass per day, which is an equivalent of 4 060 units 

of glass for 210W panels (assuming 1.6m2 in size) or 310MW capacity 
over a year 

o about 8 500 m2 of 3mm glass per day, which is an equivalent of 5 300 
units of glass for 210W panels (assuming 1.6m2 in size) or 412MW 
capacity over a year 

 The utilisation rate of the rolled line production varies throughout the 
year, but it is currently underutilised with about 55% to 70% of its capacity 
being available; thus the line can support existing and near future 
established capacities if all local PV module manufacturers source its 
rolled glass locally 

 Low iron float glass production line capacity in South Africa is extensive 
and is not currently used at its full potential 
o Although no tests have been done yet, but it is estimated that the low 

iron float glass production line can manufacture about 2 000 tons of 
low-iron glass per week 

o Float iron glass is usually used only for thin-film as far as PV 
technologies are concerned 

o It is estimated that between 7-12 million units of low iron glass for thin 
film modules can be manufactured depending on the Thin Film 
technology supplied, which could be used to manufacture between 
700-1000MW of thin film modules 

 Rolled glass production line is more labour intensive than float glass 
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production line that is highly automated. On average: 

 A rolled glass production line creates 42 jobs of which 28 are production 
line operators working in shifts 

 A float glass production line create about 103 jobs of which about 60 are 
line operators working in shifts 

Enablers and Opportunities: 

 Expected increase in local PV module manufacturing capacities in the 
future and continuous research and development at the local glass 
manufacturing facilities provide for an opportunity to source glass locally 

 High transport costs provide an opportunity for establishing glass 
manufacturing facility closer to the customer/PV module manufacturers 

 Local capacity exists to supply low-iron glass for c-Si (rolled glass) and thin 
film (float glass) modules 

 Rolled low-iron glass produced locally has received ISO 9050 certification 
and can achieve TVIS of 94% and TE of over 91% 

 Thin film manufacturers are likely to accept a lower grade low-iron float 
glass for a lower price 

 Prices of low-iron glass manufacturers locally are on par with European 
markets 

Barriers: 

 Local glass manufacturers cannot compete on price basis with imports 
from Asia, where production of glass is done on a large scale  

 Selection of low iron glass is based on economics (lower costs) not 
marketing  

 Not all low iron glass is equivalent of low iron solar glass; optimisation for 
the visible spectrum does not return the necessary value to justify the 
increased price in low iron solar price  

 High performance coatings are becoming more sought after in addition to 
ultra low iron glass 

 Low iron raw material resources are limited and expensive 

 Limited industry synergies exist; solar glass production is a very small part 
of an average glass manufacturer’s business 

 Capabilities and qualities of producing float glass for thin film technology 
have not yet been tested in South Africa 

 Float glass produced locally is expected to have a slightly smaller 
Transmission of Energy (TE) rating than the global standards (i.e. up to 
90.5% versus 91.7%) 

 Glass manufacturing is highly energy intensive (about 35% of total costs) 
and considering the increasing electricity prices in South Africa and global 
solar glass manufacturing overcapacities, the costs of producing float glass 
could be significantly higher than the costs of importing them  

 Having dedicated lines for solar glass production are only justifiable if 
sufficient demand is created and economies of scale are achieved; this is 
more applicable to rolled glass production lines than to float glass 
production lines 

SA context specific: 

 Capabilities and qualities of producing float glass for thin film technology 
have not yet been tested in South Africa 

 Float glass produced locally is expected to have a slightly smaller 
Transmission of Energy (TE) rating than the global standards (i.e. up to 
90.5% versus 91.7%) 

 Glass manufacturing is highly energy intensive (about 35% of total costs) 
and considering the increasing electricity prices in South Africa and global 
solar glass manufacturing overcapacities, the costs of producing float glass 
could be significantly higher than the costs of importing them 
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EVA Low  Currently imported  

 Supply chain is highly concentrated; thus potential for its localisation is 
limited but still exists if future demand would unlock economies of scale 
benefits  

Backing 
sheet  

Low   Currently imported  

 Supply chain is highly concentrated; thus potential for its localisation is 
limited  

Wiring 
(copper 
ribbon) 

Medium  
 

 Copper mining and copper production in South Africa is limited and has 
been scaling down; the quality of copper mined in the country though is 
of a lower quality than what could be sourced from the Copper Belt mines 

 Copper is produced by Palabora Mining Co Ltd (biggest production 
capacity), Metorex, Impala platinum, Rustenburg Platinum Ltd and 
Western Platinum Ltd 

 Copper is also imported from neighbouring countries (from the Copper 
Belt region primarily from Zambia and to some extent from the 
Democratic Republic of Congo) 

Potential challenges: 

 Price competitiveness would be difficult to achieve without significant 
production quantities 

 Due to high copper theft incidence in the country, the use of copper 
ribbon with the wider dissemination of PV technology into medium and 
small scale could increase the incidence of PV module theft or damage 

Junction 
boxes  

Medium   Needs to satisfy IEC standards  

 Small scale manufacturing of junction boxes is undertaken in the country 
(e.g.: Alstom, MultiChoice subsidiaries, Schneider Electric, Allbro); 
however greater investment is required to increase the capacitates and 
qualities thereof  

 New manufacturing facilities with international know-how could be 
established but would require sustainable demand of about 300MW to 
make it economically viable  

Other  Existing 
capability  

 

 Packaging and transportation are localised  
 

Source: (eScience, 2013) 

As revealed in the table above, the key opportunity in the short to medium term for increasing local 

content for PV modules in South Africa is to procure local low-iron glass. This will increase the local 

content levels from the current 21-22% for modules to about 29% (eScience, 2013). It must be noted 

that these percentages may vary based on exchange rate fluctuations and the price of PV cells.  

According to the eScience study, in the medium to long-term, the local content of c-Si PV modules 

could be increased to about 84.3% with the establishment of local PV cell, junction boxes and copper 

ribbon manufacturing capabilities but it will be subject to the market conditions and especially the 

economic viability of these production processes under government policies implemented in the 

future (eScience, 2013). 

Inverters 

Inverters come in a range of sizes, depending on the application and project design of a PV system 

(eScience, 2013). Generally, inverters can be classified according to the following PV system size: 
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 Small-scale: <25kW  

 Medium-scale: 26-99kW  

 Large or utility-scale: >100kW  
 

The inverter market in South Africa is still in a nascent phase, with many international suppliers 

having set up local distributors and importing products with which to service the market. 

International inverter suppliers with a local presence include SMA Solar Technology AG, Siemens, 

Victron, and Outback. Local inverter manufacturers include MLT Drives, Microcare, and AEG Power 

Solutions (eScience, 2013). 

Table 31 Key Local Inverter Manufacturers 

Indicator  MLT Drives  Microcare  AEG  

Type  South African 
Company  

South African 
Company  

International Co. with 
inverter manufacturing 
plant in RSA  

Target Customers  Residential and 
Commercial/Industrial; 
potentially utility-scale  

Residential  Large Utility Scale  

Common Inverter 
Product Sizes (kW)  

4, 6, 12, 18, or 500kW 
stand-alone  

1, 2, 3, 5, 6, 10, or 
12kW stand-alone  

630kW (stand-alone) 
or 1260kW (packaged 
unit) only  

Local Manufacturing 
plant  

Cape Town, WC  Port Elizabeth, EC  Cape Town, WC  

Local Content Estimate 
from Company  

~75% local content 
with 100% local labour  

Unknown  ~37% local content for 
stand-alone 630kW 
inverter  
~64% local content for 
packaged power block 
system  

Line installed capacity  10MW/yr—Small-scale 
inverters  
2MW/mo—Large 
inverters  

Unknown  <100MW/yr.  

Potential capacity  20MW/yr.  Unknown  200MW/yr.  
Standards/Warranty  Some voltage and 

power quality 
standards (e.g. 
IEC60364; IEC61727)  

1-3 year Warranty; 
limited advertised 
standards  

Various International 
Standards (e.g. EN IEC 
60269-4, VDE 0636 
part 40, UL listing 
pending)  

Source: (eScience, 2013) 

Local prices for inverters tend to be more expensive, but still competitive, when compared to 

internationally made inverters; this is predominantly due to smaller scale and greater labour-

intensity of the local inverter manufacturing facilities (eScience, 2013).  
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Table 32 Contribution of key inverter components to total inverter costs 

Component  % of Total Inverter Cost (Large-
Scale)  

% of Total Inverter Cost 
(Medium & Small-Scale)  

Magnetics and Transformers  32%  30%  
Power Stage and Power 
Electronics  

16%  30%  

Enclosure and Packaging  11%  5%  
Printed Circuit Board/Misc 
Parts  

23%  15%  

Assembly, Production and 
Testing  

18%  20%  

TOTAL  100%  100%  

Source: (eScience, 2013) 

Local content for potential for inverters could be in the range 55-85%, as discussed in the table 

below. 

Table 33 Localisation potential of Key Inverter Components 

Component  Localisation 
potential  

Enablers and barriers to entry  

Magnetics and 
transformers  

High  Enablers  

 Some manufacturers already source magnetics locally 
especially for small/medium-scale inverters  

 Significant impact on total inverter costs  
Barriers  

 Steel (~10% of total cost) and copper materials are often 
imported by local suppliers  

 Limited availability of mill equipment to make magnetics 
from steel in South Africa  

 Large-scale utility projects often require optimal 
efficiency so international products are given priority to 
minimise losses  

Power stage and 
power electronics  

Low  Barriers  

 Quality issues  

 Limited local manufacturing of power and 
semiconductor equipment currently (currently requires 
~70% imported content)  

Enclosure and 
packaging  

High  Enablers  

 Some manufacturers already source locally  

 Can be expensive to ship internationally for large-scale 
inverters (size and weight issues)  

Barriers  

 Some suppliers prefer preassembled packaging 
especially for small-scale applications  

Printed Circuit 
Board/Misc Parts  

Medium  Enablers  

 Some suppliers already make PCBs locally (66% cost 
from local labour, electricity, and machining) with 
imported materials (34% of total costs)  
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Barriers  

 Local suppliers have to compete with competitive 
international prices and labour costs  

Assembly, 
production and 
testing  

Existing 
capability  

Enablers  

 Most manufacturers already source locally  

Note: uses Average Cost data for 500-630kW inverter. Source: (eScience, 2013) 

Mounting Structures 

Mounting structures for PV can be pole-mounted, roof-mounted or ground-mounted. They come in 

fixed and tracking form respectively. A variety of materials can be used for mounting structures, 

including aluminium, steel, wood, and plastic. These are discussed in Table 34below. 

Table 34 Mounting structures’ materials pros and cons 

Material  Pros  Cons  

Aluminium   Lightweight (reduces pressure on roof, 
pole or tracking system)  

 High corrosion resistant  

 High design flexibility  

 Can be compatible with most solar 
module frames made of Aluminium  

 More economical alternative to steel  

 Lower total cost of ownership: low 
maintenance requirements and high 
residue value  

 Low tooling costs  

 Ease of recycling  

 High scrap value  
 

 High input costs  
 

Stainless 
steel  

 Very strong  

 High resistance against weather 
damage  

 

 High input costs  
 

Wood   Inexpensive  

 Easy to produce  
 

 Weak in consistency  

 Limited lifespan  
 

Plastic   Inexpensive  
 

 Limited lifespan  

 Fragile  
 

Source: (Solarpanels-China.Com, 2011) (Aluminum Extruders Council, 2012) (eScience, 2013) 

The following table profiles the availability of each of these raw materials and their ability to be 

localised. 

Table 35 Raw Materials Availability and Localisation Potential for PV Components 

Component  Localisation Enablers and barriers to entry  
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potential  

Steel profile  Existing capability   

 South Africa is a prominent iron ore and steel 
producer: 21st in the world and the largest produce in 
Africa (SAISI, 2011)  

o Flat, long steel and stainless steel products are 
produced:  

o Flat products: ArcelorMittal (80% of local 
production) and Evraz Highveld Steel  

o Long products: ArcelorMittal (52% of local 
production), Evraz Highveld Steel, Scaw Metals 
Group, and Cape Gate  

o Stainless steel: Columbus Stainless  

 South Africa is a net exporter of steel with average 
demand for steel in the domestic market equating to 
about 5.1 million tons per annum  

 Domestic market is characterised by a notable 
presence of imported steel particularly coming from 
China, Taiwan, and Korea 

 Domestic steel prices are determined on the basis of 
import parity prices; they are on par or even greater 
that of imported steel 

 All steel inputs are considered by government as 100% 
local content  

 

Aluminium 
profile  

High, but billets 
will still be 
imported (75% of 
cost of extruded 
item)  

 South Africa does not have bauxite reserves and has to 
import alumina  

 South Africa has two aluminium smelters (Hillside and 
Bayside) both owned by BHP-Billiton  

 Most of aluminium produced in South Africa is sold for 
export  

 Downstream activities:  
o Rolling mill: Hulamin  
o Extrusion: Hulamin, Wispeco, AGU-Profal, 

Alumach (fabrication of aluminium extrusions)  
o Alloy wheel: TWS, Hayes Lemmez, Borbet  
o Cable and wire: M-Tec, Aberdare, African 

Cables  
o Various others  

 Price of locally supplied aluminium is based on London 
Metal Exchange, which is converted to a Rand-base at 
the prevailing Rand-USD exchange rate at the time and 
then increased by the “market” premium and by 
further premium for value added products (rolling 
slabs, extrusion billet, rim alloy blocks, rod for cable 
and wire) 

 Due to Import Parity Pricing applied in South Africa , 
local customers can procure aluminium at the same 
price from global suppliers as from local smelters 
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Clamps  Low   Highly specialised component  

 Mainly manufactured by parent companies with 
facilities established in other parts of the world  

 
Nuts and 
bolts  

Medium   Can be procured locally  
 

Source: (eScience, 2013) 

Cabling 

Cables are manufactured using copper or aluminium conductors, as well as galvanised steel wire, 

polyvinylchloride (PVC), polyethylene and silicone. The electrical cable industry is firmly established 

in South Africa, with the following companies present in the domestic market: 

 Malesela Taihan Electric Cable 

 Norco Cable (Pty) Ltd 

 Tulisa Cables (Pty) Ltd 

 South Ocean Electric Wire Co. (Pty) Ltd 

 Aberdare Cables (Pty) Ltd 

 Kewberg Cables & Braids 

 Alcon Marepha (Pty) Ltd 

 CBi Electric : African Cables 

 Alvern Cables (Pty) Ltd 
 

Source: (Advanced Manufacturing Chief Directorate, 2012) (eScience, 2013) 

Batteries 

Batteries used for backing-up the PV array include lead-acid batteries, as well as lithium-ion (Li-ion) 

or sodium-sulphur (NAS) batteries (eScience, 2013). Lead-acid batteries are the most widely used for 

PV systems, as Li-ion and NAS are generally more expensive.  

Lead acid batteries can be categorized as either gel type or tubular deep cycle. South Africa has two 

local tubular deep cycle manufacturers, First National Battery and Powertech Batteries. According to 

eScience, imported batteries can be two to three times more expensive than locally manufactured 

batteries, but the number of cycles that these batteries are able to be charged and discharged is also 

generally higher. As such, many domestic installers and developers use imported batteries.  
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4.2 Wind 

Key Components and Localisation Potential 

It is important to differentiate between small and large scale turbines as mentioned Task 1.1.2. Wind 

is a technology where scale influences cost more than in the case  of PV, which is modular. In other 

words, the project cost will decrease significantly as the size of the project increases.  

For smaller projects in the 1-5MW range, this means that several larger capacity wind turbines 

(750kW-2.5MW) would tend to be more cost effective than installing a farm of many sub 100kW 

turbines, particularly where the larger capacity turbines also have a higher hub height, enabling 

them to access higher wind speeds. (Emergy, 2013) (Townsend, 2013). However very large turbines 

require specialist equipment such as high capacity cranes which are likely to be too costly to deploy 

for smaller projects. Equally OEMs, especially large international ones, are unlikely to be able to cost 

effectively service projects using only a few turbines. Given this it is likely that small wind projects 

are likely to find that medium sized turbines (300kW – 1,000kW) may offer the appropriate balance 

of cost, efficiency and ease of deployment.  

The economics of wind also reveal that, in addition to decreasing costs at increasing scale, there are 

financing issues, whereby small projects will often still incur large financing costs, effectively 

discouraging their development, particularly where projects are expected to be financed with non-

recourse finance with its associated high due diligence requirements. Large projects with large 

turbines are therefore often more easy to finance and streamlined approaches to financing for 

smaller projects will be require for the smaller project market. (Emergy, 2013) (Townsend, 2013). 

That said however, there are many potential access points to the grid whereby a developer, farm 

owner, or industry owner could feed-in projects in the 0.5-5MW range throughout the country. 

While the grid may need significant upgrades to enable larger projects to be absorbed the existing 

grid should provide multiple opportunities for smaller projects. Eskom engineers have stated that 

such small projects could be readily absorbed at many distribution substations without significant 

upgrades  and in future, with agreement with the grid operator over certain technical issues (such as 

how to rapidly power down the plant if needed), into the 11 and 22 kv distribution networks.  While 

a more detailed technical study would be needed to more accurately determine the overall capacity 

potential for such small wind projects (and indeed for small scale solar PV and other technologies) 

the number of potential feed in points could be expected to be relatively high. The resulting pattern 

of distributed generation could also have a number of benefits for grid stability and efficiency.  

(Townsend, 2013).  
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Unlike Europe, and many other regions with significant installed wind capacity, South Africa is not as 

land constrained. While the Northern Cape region has received noteworthy mention of its abundant 

solar resource, the former Transkei region has not been noted appropriately for its significant wind 

resource and the applicability of developing small wind projects in this area (Townsend, 2013) (F&S, 

2013). There is significant potential for developing small wind projects in this region, to supply the 

electricity needs for many rural villages and small towns in this area. Small wind projects also allow 

the potential for innovative community ownership business models (Townsend, 2013) (F&S, 2013). 

Ultimately, small wind will compete to a large extent with PV for small scale applications and 

projects. PV will eventually result in a more attractive levelized cost, in regions where solar 

abundance is high; however, in the former Transkei, other parts of the Eastern Cape and various 

regions in South Africa that have an abundant wind resource, small wind power will in many cases 

have a more attractive economic benefit than PV (Townsend, 2013) (F&S, 2013). 

The components for wind will differ between small wind turbines and large wind turbines.  

Figure 13 Large Scale Wind Turbine Component Split for 1MW Turbine 

 

Source: (F&S, 2013) 

For large scale wind turbines, the tower is manufactured using rolled steel; concrete can sometimes 

be used as a cheaper option. Rotor blades are manufactured in moulds, usually from fibreglass and 

epoxy resin. Polyester and carbon fibre can also be used (IRENA, 2012). Rotor hubs can be made 

from cast iron. The abovementioned can generally be manufactured in South Africa, along with the 
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nacelle housing, which is a lightweight fibreglass box covering the drive train, gearbox, generator, 

associated electronic and mechanical equipment. Much of the equipment within the nacelle must be 

imported. 

Wind manufactures active in South Africa include Kestrel Wind Turbines (owned by Eveready), 

Palmtree Power, Isivunguvungu Wind Energy Converter, Winglette Wind Machines, African Wind 

Power, and Adventure Power. These manufacturers supply different sized turbines, and as such, 

their component metrics differ.  

Isivunguvungu Wind Energy Converter (I-WEC) was established in 2009, and in 2011 partnered with 

DCD Dorbyl to manufacture local towers and blades for 2.5MW turbines. As of 2013, DCD purchased 

a majority stake in I-WEC and the company has now been renamed DCD Wine Towers. DCD Wind 

Towers plans to manufacture towers, blades and assembles nacelles in its new facilities in Coega IDZ, 

in the Eastern Cape, however for the time being their plans to sell complete turbines are on hold 

pending additional investment for their business. 

Palmtree Power manufactures 300kW turbines using direct drive technology. As such, their turbines 

do not require a gearbox (some of the components of which, would need to be imported). Their 

turbines were designed to use as few components as possible, and without a gearbox, also do not 

require intermediate shafts and couplings. Palmtree Power’s 300kW turbines have a hub height of 

32 meters, and use a lattice tower, which although not as aesthetically appealing, often work out 

cheaper. The blades are constructed of fibreglass. 

Both the large and medium sized turbines envisaged by IWEC and Palm Tree turbines could 

theoretically be used to supply renewable energy SPI4P projects and would likely achieve reasonably 

high local content percentages which would be expected to achieve or even exceed 50%. They have 

a current advantage in respect of local content over international supplier as they are able to 

manufacture their blades and towers locally.  

However, at least one international turbine manufacturer, is also considering establishing local 

manufacturing facilities for a smaller (850 kW) turbine, which may be ideal for small scale projects.  

This would potentially include local manufacture of blades and towers + hub and nacelle 

components and castings and again could result in local content which could meet a 50% target.  

They believe that they can competitively supply other African markets from South Africa and their 

justification for setting up capacity here is mostly driven by non-domestic market requirements in 

countries such as Kenya and Ethiopia. If those markets don’t emerge as expected, they are less likely 

to establish manufacturing capacity in South Africa. They would produce towers in the same factory 
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which will produce their towers for the main round which also helps support the viability of that 

facility whilst reducing set up costs for manufacturing of the smaller turbines.  

They also hope to receive credit for the export of locally manufactured items in respect of their 

deemed local content.  

Currently in the large scale REI4P round international turbine manufacturers are typically able to 

achieve around 40% local content  by local sourcing of: 

 Some nacelle components and castings 

 Towers 

 Some hub components.  

It remains to be seen as to whether any international turbine vendors will ultimately be able to make 

the case for local manufacturing of towers and blades for smaller turbines. In the absence of this it 

will be difficult for any international turbine supplier to exceed approximately 25% local content.  

It should be noted that at present I-WEC is not able to supply complete turbines, and Palm Tree / 

Adventure Power has only one model at a relatively low (32m) hub height which may not achieve 

competitive capacity factors in lower wind environments where a higher hub height is required to 

maximise available wind.  

Given this lack of options on the local market and current lack of clarity with respect to international 

manufacturers intentions, an initially high local content requirement for wind is considered a risky 

approach and it is suggested  that a more conservative initial SPI4P requirement for local content of 

25% for wind energy is more likely to kick start the sector.  At the same time signalling to the 

industry a clear intention for a longer term, larger scale SPI4P with higher local content requirements 

over time will help incentive manufacturers to increasingly localise production.  
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Figure 14 Benchmark Small Wind Turbine (<50kW) Component Breakdown: Rural Pole 
Mounted 

 

Source: (TCT, 2008) (F&S, 2013) 

Figure 15 Benchmark Small Wind Turbine (<50kW) Component Breakdown: Urban Roof 
Mounted 

 

Source: (TCT, 2008) (F&S, 2013) 
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Kestrel, owned by Eveready, is South Africa’s leading small wind turbine manufacturer. The supplier 

sold approximately 500 turbines in 2012, across its four product ranges: 

Table 36 Kestrel Small Wind Turbine Key Metrics 

Model Capacity Generator 

Type 

Number of 

Blades 

Tower Top 

Mass 

Tower Height 

and Type 

Application 

E160i 600W Permanent 

Magnet 

5 30kg 12-18m, 

monopole 

Battery charging, 

grid tie, hybrid 

E230i 800W Permanent 

Magnet 

3 45kg 12-18m, 

monopole 

Battery charging, 

grid tie, hybrid 

E300i 1kW Permanent 

Magnet 

3 75kg 12-18m, 

monopole 

Battery charging, 

grid tie, hybrid, 

water pumping 

E400i 3kW Permanent 

Magnet 

3 230kg 12-18m, 

monopole 

Battery charging, 

grid tie, hybrid, 

water pumping 

 

Source: (F&S, 2013) (Kestrel, 2013) 

In 2012, Kestrel exported approximately 60% of its turbines, with the remaining 40% sold into the 

local market. In 2013, this is shifting considerably in favour of local consumption, largely due to the 

reduction of supporting policy measures in the USA, UK and Europe, as well as import duties recently 

established in the USA (Kestrel, 2013).  

Demand is also growing on the local market with the commencement of attractive local policy 

measures in South Africa, such as the nascent Nelson Mandela Bay Municipality Small Scale 

Embedded Generation Programme. This allows for up to 100kW of small scale embedded 

generation, either wind or PV, to be installed with a bidirectional meter that will feed back excess 

electricity into the grid from this municipality (Kestrel, 2013) (F&S, 2013). 

Kestrel turbines are manufactured using locally produced galvanised steel for the towers, and 

fibreglass for the blades. Inverters to date have generally been imported, although local 

manufacturing and procurement is now possible. Kestrel has stated that batteries, also traditionally 

imported, can be produced locally by First National Batteries, and are now likely to be utilized in 

Kestrel’s full turnkey solution going forward. Magnets are imported however, and are likely to 

continue to be imported for the foreseeable future (Kestrel, 2013). 
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Kestrel is conducting R&D efforts in various parts of the value chain, seeking to improve and 

optimise efficiency. Their E400 turbine (3.5kW capacity) is currently undergoing international 

certification, and the design and testing phase is seeking to reduce noise, heat loss and increase 

efficiency. Kestrel is also conducting R&D into new and more efficient tail booms (Kestrel, 2013). The 

company has stated that it will continue to focus on product development and R&D efforts to 

improve overall efficiency (Kestrel, 2013). 

 Table 37 Capital Costs for Kestrel Small Wind Turbines 

Model Capacity Capital Cost per Unit Capital Cost per kW 

E160i 600W R11,000/kW R18,333/kW 

E230i 800W R14,000/kW R17,500/kW 

E300i 1kW R22,000/kW R22,000/kW 

E400i 3.5kW R50,000/kW R14,286/kW 

Source: (F&S, 2013) (Kestrel, 2013) 

Kestrel has noted that the operation and maintenance costs for their small wind turbines are 

minimal; bearings have to be replaced at the ten year mark. Kestrel offers a five year extended 

warrantee on all its turbines, which is financed by Eveready. The warrantee covers repairs and 

replaces turbines if necessary.  

Kestrel employs approximately 50 people for its small wind turbine operations. About a third of 

these full time jobs are in manufacturing, a third in installation and development, and another third 

consist of distributors and agents throughout the country (Kestrel, 2013). 

Note: many of the components and raw materials for wind are similar to those used in solar. For 

example, similar inverter components are used for small scale PV as for small scale wind.  To avoid 

duplication in this study, please see the Inverters section in Section 2.2.1, which covers Solar PV 

components. Raw materials such as steel, aluminium, batteries, and cables are also covered in this 

section. 
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4.3 Biogas 

 

Source: (Commons, 2013) 

 

Key Components and Localisation Potential 

Figure 16 Typical Small Scale Biogas Plant Configuration, South Africa, 2013 

 

Source: (F&S, 2013) 

The typical configuration of a small scale biogas plant reveals that 40% of the total project cost is 

comprised of the engine and its assorted components, and an additional 60% is the balance of 

system (BOS) plant. State of the art engines are sourced globally from GE Jenbacher, an Austrian 
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manufacturer, at a current cost of approximately R10 million per MW (CAE, 2013). Guascor, a 

Spanish engine manufacturer, can supply 15-20% cheaper, at R8-9 million per MW.  

Table 38 Engine Components Sourcing, South Africa, 2013 

Engine Cost Capacity Range Country of Origin 

GE Jenbacher R10 million per MW 300kW-9.5MW Austria 

Guascor R8-9 million per MW N/A Spain 

CAE R8 million per MW 250kW South Africa 

Source: (CAE, 2013), (F&S, 2013) 

Locally CAE has been building engines for full biogas plants since 2003. These V12 engines are 70% 

locally built, comprising of local steel, frames, the engine block, electronics, the control system and 

switchgear. Only a few minor components are imported to manufacture their engines. As can be 

seen in the table above, these 250kW engines are cost competitive with their international 

counterparts, when the 250kW engines are configured at the same plant to produce a MW or more 

of electricity generation. 

It is important to note, that the above configuration in Figure 12 is the percentage split between 

engine components and the BOS plant in South Africa; this figure reveals that the total project cost 

for a biogas plant in South Africa would be R20-25 million per MW. In Germany, the total project 

cost is in the region of R30-40 million per MW. The difference lies in the balance of system. Biogas 

plants in Germany are generally more technically advanced than those built in South Africa; they are 

capital intensive, and less labour intensive. German biogas plants generally have stainless steel 

pumps, enamel-finished stainless steel tanks, and other sophisticated finishes, and generally 

designed in a highly automated way that maximizes efficiency and reduces human labour.  

In South Africa, according to CAE, cheaper labour and the need for job creation can enable a 

different construction and operation approach. (Furthermore it must be noted that a job of 

shovelling manure would be highly paid in Germany, as opposed to South Africa.) The preparation 

and construction process in South Africa can be somewhat different, allowing for holes to be 

manually dug in the ground and the manure to be carried in wheelbarrows. The holes can be lined 

effectively using locally manufactured, high quality plastic, which Sasol produces cheaper than the 

capital cost of German stainless steel tanks (CAE, 2013). 
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Table 39 Raw Materials, Components and Construction Methods: Germany vs. South 
Africa, 2013 

 Biogas Plant in Germany Biogas Plant in South Africa  

Cost R30-40 million per MW R20-25 million per MW 

Raw Materials and 

Components 

GE Jenbacher engine, Concrete slabs, 

stainless steel tanks, stainless steel 

pumps, enamel finish 

70% locally manufactured 

engine, cheaper concrete, 

cement, plastic 

Construction Method Capital intensive Labour intensive 

Source: (CAE, 2013), (F&S, 2013) 

According to Emergent Energy, small scale anaerobic digestion systems for biogas digesters can in 

many cases be 100% localised. The plastic or brick domes are low tech and easy to install (Emergy, 

2013). There is generally an abundance and variety of feedstocks in South Africa. As mentioned in 

Section 1.4, these low tech biogas digesters have been rolled out successfully and implemented en 

masse in China and parts of Asia. They create diversified job creation, particularly requiring use for 

unskilled labour in many rural communities. 

 The overall local content potential for bio-gas plant is high – potentially above 80% or 90% when a 

local engine is utilised.  
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4.4 Landfill Gas 

 

 

Source: Durban Sold Waste (DSW) 

Key Components and Localisation Potential 

The components used for a landfill gas project will differ per project, as the design of a landfill gas-

to-energy project often requires a fairly unique engineering and design proposition tailored to each 

particular landfill.  

Horizontal or vertical gas wells are drilled, with collection pipes to extract the gas. The pipes 

transport the gas to the extraction plant power is produced and often to a flare system as well 

where excess gas is flared. The gas extraction plant contains a centrifugal blower.  The flare system 

contains pipe-work, valves, a blower, a stack with proprietary burners, instrumentation, and a 

control panel (UNFCC, 2006).  

The landfill gas generator then contains internal combustion engines, usually GE Jenbacher engines 

ranging from 500kW to 1MW units. Switchgear, transformers and cabling are then needed for the 

interconnection to the grid. 

If vertical gas wells are drilled, approximately 50% of the electrical components and the engine will 

need to be imported, allowing for 50% localisation. If horizontal gas wells are drilled up to 70% of 

the total project cost may be localised (Strachan) (F&S, 2013). 

The value chain differs for landfill gas projects since the resource is generally owned by 

municipalities. As such, the municipality is the owner of the resource/feedstock, as well as the 
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power purchaser / off-taker. In the Durban Landfill-to-Gas Electricity project case study, the 

eThekwini Municipality developed, designed, built, and currently owns and operates the plant. The 

engineers and human resources working for the municipality largely drove the concept and 

instigated the initial stages of the project (Strachan, 2013).  

 

4.5 Small Hydro Power 

Key Components and Localisation Potential 

Figure 17 Small Hydro Project Configuration  

 

Source: (F&S, 2013) 

For small hydro projects with a capacity of 1-10MW, the civil works comprise approximately 65% of 

the total project cost for a small hydro project. The full 65% of the civil works component can be 

locally procured. The main civil works is the diversion dam or weir. Construction for this is generally 

derived from concrete, masonry or wood. The water passages are made up of the intake, which 

includes trashracks, a gate, and an entrance to the canal or penstock. The intake is often built from 

concrete, while the trashrack is comprised of steel, and the gate of steel or wood (F&S, 2013).  

Canals are generally excavated and follow the contours of the existing terrain. Tunnels are excavated 

underground by drilling and blasting or using a bore machine. Penstocks transport water under 

pressure, and are comprised of steel, iron, fiberglass, plastic, concrete or wood. The entrance and 

exit to the turbine include valves and gates, made of steel or iron, to regulate flow for shutdowns 
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and maintenance. The tailrace, which returns the water from the turbine to the river, like the canal, 

is excavated (F&S, 2013).  

The last remaining component of the civil works is the powerhouse. The powerhouse contains the 

turbines and most of the mechanical and electrical equipment. Generally, the powerhouse is 

conducted as small as possible to efficiently house the mechanical and electrical equipment, and is 

constructed from concrete and local materials (F&S, 2013). 

 The mechanical and electrical equipment are generally sold and classified together in a water-to-

wire package (Nuplanet, 2013). The primary components are the turbine and the generator. 

Although usually part of this package, control system components can be procured locally. The 

majority of the water-to-wire package however, must be imported, and usually accounts for 

approximately 35% of the total project cost. 

Although for larger projects (greater than 1MW) it is not economically feasible to manufacture 

turbines and associated components locally, for mini, micro and pico hydro projects, there is 

potential for turbines and various components to be manufactured locally. This is primarily in the 50-

250kW range (Nuplanet, 2013).  

The mechanical and electrical equipment for mini, micro and pico hydro projects are generally sold 

together in a “kit”, and are imported from Vietnam and other Asian markets, as well as Europe. This 

component forms approximately 50% of the total project cost for projects below 1MW, and the civil 

works component comprises the other 50%; this proportion may vary depending on the head height, 

the length of piping needed, and the capacity of the plant (Emergy, 2013).  

It is unlikely that this “kit” can be localized at an economically competitive cost. However, potential 

also exists for pumps to be used instead of turbines, configured in reverse. This system is less 

efficient than using a turbine, but it is also cheaper (Emergy, 2013). These pumps can be 

manufactured locally, and potential exists within the aquaculture industry and various small scale 

applications, particularly for pico and micro hydro projects (Emergy, 2013). 
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4.6 Hybrid Solutions 

Hybrid solutions can consist of ether the abovementioned technologies working in conjunction, or 

alternatively renewable energy options working in conjunction with diesel gensets or other types of 

fossil fuel / conventional power type systems. For isolated grids, as well as remote signage and 

billboard applications for example, the combination of PV panels and small wind turbines can often 

work appropriately. For other applications, small hydro can often be used with small wind turbines 

or PV panels. In rural and isolated grids, solar PV home systems can work in conjunction with 

biomass / biogas digesters to provide quasi-baseload power. 
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5. South Africa’s Competitive Advantages 

5.1 Resource Endowments and Feedstock Supply 

Solar 

South Africa has among the highest solar radiation levels in the world. With an average of 2,500 

hours of sunshine per year, South Africa’s solar radiation ranges on average between 4.5-

6.5kWh/m2 per day (DoE, 2013). According to the Department of Energy, the annual solar radiation 

average in South Africa is 220 W/m2, compared with 150 W/m2 for parts of the USA, and 100 W/m2 

for Europe (DoE, 2013). 

Figure 18 Horizontal Solar Radiation for South Africa, Lesotho and Swaziland, 1994-2010 

 

Source: (SolarGIS, 2012) 
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As revealed in Figure 17, South Africa has ample solar resource. The figure above reveals that South 

Africa’s solar resource is strongest in the Northern Cape and interior regions. 

Wind 

Wind resource mapping is more susceptible to micro siting and is more difficult to measure than 

solar resource. That said however, many parts of South Africa have significant wind resource, 

particularly the Eastern Cape and Western Cape.  

Figure 19 Wind Atlas for South Africa (WASA), Western and Eastern Cape Regions  

 

Source: (SANEDI, 2010) 

Although these areas have been highlighted for their significant wind resource, this does not mean 

that other areas are excluded; many cities and rural areas in South Africa have ample wind resource 

to substantiate setting up small wind turbines or small scale wind projects (F&S, 2013) (Townsend, 

2013). 

 Biomass, Biogas and Landfill Gas 

There are a multitude of feedstock options for biomass and biogas generation in South Africa. 

Sources include, but are not limited to: wood and wood pellets, straw, sugarcane tips, perennial 

grasses, manure from piggeries, dairy farms, and chicken farms, and waste from abattoirs. CAE 

estimates up to 250MW of biogas generation can be supplied effectively from utilizing the waste 

from piggeries, dairy farms, chicken farms and abattoirs in South Africa (CAE, 2013).  
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Various statistics exist for calculating the potential for landfill gas to energy generation in South 

Africa. National Treasury has reported that there are over 2,000 waste generating facilities in South 

Africa (Treasury, 2011). Strachan reports that at least 100MW of power could be generated from 

South Africa’s landfills alone (Strachan D. o., 2005).  

Small Hydro Power 

In theory there is as much as 4,200MW of SHP potential in South Africa, however this is derived from 

water capacity and flow measures and is not an accurate benchmark from which to work from. To 

understand SHP potential in South Africa, one has to look beyond pure environmental potential to 

analyse within the constraints of: 

 Existing dams 

 Water transfer schemes 

 Refurbishments 

 Greenfield potential 

There are approximately 3,500 dams in South Africa, of which 450 are classified as medium or large 

dams (F&S, 2013). 320 of these large or medium dams are administered by the Department of Water 

Affairs (DWA). Of these 320, approximately 100 have been deemed potentially suitable for small 

hydro generation. At least 8 of these 100 have been earmarked as good potential, since the dams 

are currently reported to be underutilized (F&S, 2013). Potential also exists to develop small hydro 

projects within the parameters of water transfer schemes. Approximately 20 sites have been 

earmarked for potential SHP projects within water transfer schemes in South Africa (Nuplanet, 

2013). 

The abovementioned SHP potential refers largely to projects within the scope of 1-10MW. There is 

significant additional potential for mini, micro and pico hydro sites in South Africa (Emergy, 2013). 

Applications include farming applications, nature parks and game farms (Emergy, 2013). 

Hybrid Solutions 

It must be noted that, unlike the rest of Africa, there are limited isolated grids in South Africa. The 

South African electrification programme is currently managed by the Department of Energy and 

between 1996 and 2010, electrified 5.2 million households (Barnard, 2011). During this same period, 

more than 12,000 schools were connected to the grid, while approximately 3,000 schools were 

electrified with non-grid technology (Barnard, 2011). In 2011, 76% of all households were electrified 

in South Africa, with a backlog of 3.4 million households. An annual subsidy of US$400 million is 

made available for grid and non-grid electrification projects (Barnard, 2011). This subsidy ensures 
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the establishment of about 200,000 connections per year (190,000 grid connected and 10,000 non-

grid).  

The reality must be stressed that rural electrification does not always need to make commercial 

sense – it is a socioeconomic responsibility (Barnard, 2011). Some industry experts are of the opinion 

that renewable energy hybrid options and small scale renewables for rural electrification can be 

installed cheaper and more efficiently than if Eskom and the DoE were to fund the extension of the 

grid to these locations. Those in favour of this viewpoint argue that Eskom should shift its focus 

more toward small scale renewables and hybrid systems within the electrification programme, 

rather than extending the grid. Although the DoE is largely in favour of renewables, Barnard states 

that not all RE pilot projects are suitable for mass rollout, and RE technologies need community 

support, a high level of O&M oversight, and funds to ensure that these systems are effectively laid, 

and operate efficiently over the long term (Barnard, 2011). 

5.2 Domestic and Regional Market Demand 

Due to the high upfront cost of renewables and financing challenges, demand for small scale 

renewables is largely policy-driven. Without enabling frameworks, widespread adoption of small 

scale renewables in South Africa would be limited, for at least the short to medium term. 

Demand for small scale renewables must be analysed in terms of off-grid and grid-connected 

systems respectively. Off-grid applications are far more prevalent in the regional market (Sub-

Saharan Africa) than the domestic market (South Africa). As such, it may be economically feasible to 

install PV, small scale wind, small hydro, biogas, biomass and hybrid projects in areas that are far 

from the grid, than to install off-grid non-renewable technology such as diesel gensets, or the cost of 

connecting these areas to the grid. The fluctuating price of diesel and security of supply issues are 

currently making diesel gensets less attractive in many off-grid areas in Africa; as such, many game 

farms, lodges, rural villages and industrial activity in off-grid applications are likely to increasingly 

adopt renewable options as it may grant them a more favourable levelized cost and greater security 

of supply, especially over the long term. Some renewable technologies, like solar PV, are also 

decreasing rapidly in cost, while the diesel price is generally on an increasing trend.  

It must be noted that there is no “one solution fits all” approach that can be used to analyse the 

applicability of renewables for off-grid purposes. That said, the cost of setting up solar PV home 

systems (SHS), small wind turbines or wind projects, small hydro, biogas or biomass may often be 

competitive with the cost of supplying grid power in isolated and unconnected areas – particularly in 

Sub-Saharan African markets. A key challenge however, when analysing the potential for local 
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production and supplying technologies and services to the regional market, is international 

competition, particularly from China. There would be little incentive for a regional market end-user 

to purchase a product or service from South African unless the product or service is cheaper or 

better quality than a product imported from China. 

Demand in the grid-connected market for small scale renewables is growing rapidly in South Africa. 

As electricity tariffs continue to rise, and the cost of PV decreases, this technology is expected to 

reach grid parity as early as 2018 for the domestic commercial/rooftop market (F&S, 2013). As the 

cost of PV continues to decrease, the payback period for setting up a system is decreasing, and PV 

systems will thus become more attractive to potential end-users as it will start to fit in with their 

short to medium term planning goals. 

Advantages 

Table 40 summarises a availability of local resources and existing expertise in the country for each 

technology, which are advantages for the local small scale industry. 

Table 40 Resource Availability and Expertise for each RE Technology 

Key Metric Solar PV Onshore 
Wind 

Biomass Biogas Landfill 
Gas 

Small 
Hydro 

Hybrid 
Systems 

Resource 
Availability 

High High High High High Medium Medium 

Established 
/ Existing 
Project 
Expertise 

High Medium Medium Medium Medium Medium Medium 

Source:  (F&S, 2013) 

Incentives 

South Africa has sufficient resource endowments and sufficient demand/potential end-users for the 

adoption of small scale renewables. Due to the high upfront capital cost of most renewable 

technologies however, policy-driven incentives need to be in place to support the industry in its 

nascent phase, or until costs become competitive with conventional generation.  

A summary of local support programmes can be found in Section 3. The REI4P has thus far been 

widely regarded as a robust and thorough mechanism in which to bolster support ad drive the 

procurement and installation of large scale RE projects in South Africa.  
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In addition to the REI4P, the renewable energy SPI4P, and Eskom’s SOP, additional support 

frameworks need to be set up and implemented. Particularly for small scale renewables, an effective 

framework for wheeling and bilateral trading would greatly benefit the renewables industry, as well 

as net metering frameworks for municipalities. 

These will be discussed in more detail in Section 5.3.   
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5.3  South Africa’s Competitive Disadvantages 

South Africa’s small scale renewable energy industry is relatively less developed compared to some 

international markets. In addition, a number of regulatory barriers highlight the country’s key 

competitive disadvantages. 

5.4 Municipalities and Net Metering Frameworks 

Municipalities can be categorized as large Eskom customers, and are therefore able to access 

Eskom’s bulk electricity rates. Electricity is then sold at retail tariffs to residents and businesses 

within the municipalities’ distribution networks. Municipalities then use the additional margin on 

electricity to pay for the cost of maintaining and expanding their distribution network, as well as 

cross subsidising the cost of other services (F&S, 2013). 

Municipalities therefore purchase power at a low rate from Eskom, and have little incentive to 

purchase renewable power. 

Net metering allows small scale generators to be rewarded for the electricity that they produce as 

they only pay for the difference between their total import from the municipal network and their 

total exports onto the network (subject to any relevant metering periods in operation). Feedback 

from industry indicates that there is lack of clarity on net metering regulations and that currently this 

is deterring investment for potential end-users in the residential and commercial sector. The 

potential investment is significant, particularly for rooftop/commercial PV generation (F&S, 2013). 

Net metering regulations have yet to be drafted in South Africa; however, there are excellent 

international examples that could be drawn upon. For example, the models used in Germany, 

California and Brazil could greatly benefit South Africa’s electricity supply industry and would be an 

asset to Eskom’s Integrated Demand-side Management (IDM) strategy (F&S, 2013). 

One obstacle is the cost of replacing meters. The Brazilian net metering model requires the end-user 

to purchase and upgrade their meter themselves, and thus this system incurs no loss or payment to 

the utility or municipality, at only a small cost to the end-user (F&S, 2013).  

A challenge is that municipalities in South Africa derive approximately 70% of their revenue from 

electricity sales. Practically this municipal funding model results in a disincentive for a municipality to 

promote net metering as it could negatively affect the municipal budget (F&S, 2013). 
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Further research and discussions into how municipalities can change their funding models to protect 

their revenue stream is critical for net metering to occur en masse in South Africa.  

The role of municipalities regarding renewable energy is undefined and excluded from the IPP 

definition and the IRP2010 (CoCT, 2012). NERSA has defined its “Standard Conditions for small scale 

(< 100kW) embedded generation within municipal boundaries”. These standard conditions are 

guidelines only, and need to be clarified and updated. The conditions sets guidelines regarding net 

metering tariffs, regarding record keeping and reporting, and implies that generator licenses are not 

required for net metering applications (CoCT, 2012). Connection to the Eskom grid is omitted in the 

conditions; they state however that smart meters should be used with bidirectional metering. 

In 2012, the Nelson Mandela Bay Municipality commenced its Small Scale Embedded Generation 

program, approved by NERSA to allow systems below 100kW in size to generate without a license. In 

the same year, eThekwini Municipality established a formal application process, enabling generators 

to sign a Purchase Power Agreement (PPA) with the municipality and transfer excess electricity to 

the grid. Similarly, the City of Cape Town has engaged in a small scale embedded generation pilot 

programme. While these net metering programmes are a start, more effort is needed here to 

significantly unlock the industry’s potential. 

The approval of small scale generation is required from other municipal departments, many of which 

in South Africa have limited technical capacity and a shortage of skill. Clarity and approval is needed 

however, regarding: 

 Noise (wind turbines, generator exhausts) 

 Other interference (flickering shadows from wind turbines) 

 Air pollution (bio mass generation/incineration, exhaust gases) 

 Waste management 

 Building regulations (e.g. small wind turbines, PV panels), including sign off of structural 

design 

 Servitudes for power lines and cables 

Source: (CoCT, 2012). 

In addition to these issues clarification in needed on net metering tariff amounts and structures (e.g. 

TOU tariffs, flat-rate, or incline-block) other abovementioned issues for clarification and approval, 

technicalities have to be approved regarding municipal electricity tariffs, since there is an energy 

cost associated with net metered generation, particularly PV, regarding cost and pricing, and the 

discrepancy between seasonal peaks (the peak winter cost is significantly more expensive than the 
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off-peak summer purchase cost, which has ramifications for feeding back into the grid). Net 

metering banking and MFMA requirements also need to be clarified for net metering to be able to 

be effectively implemented on a large scale by municipalities in South Africa.  

5.5 Wheeling / Bilateral Trading 

Wheeling, or bilateral trading, allows a generator (typically an IPP) to generate electricity and have 

access to the transmission grid, selling the electricity they generate into the grid to a specific off-

taker. Typically there is no direct physical connection between the buyer and seller i.e. electricity is 

not transferred directly between the two parties (Eskom, Wheeling/offset of energy: The Eskom 

Approach, 2011).  

The “wheeling” transaction results in a financial reconciliation on the utility bill for the energy 

bought under the bilateral trade and includes the use-of-system charges associated with the delivery 

of the energy (wheeling charges) (Eskom, 2012).  

In South Africa however, these wheeling charges are high and do not appear to be reflective of the 

cost to Eskom. Industry is of the opinion that NERSA’s current framework for regulatory rules on 

third-party network charges does not fully support a competitive electricity supply industry (F&S, 

2013). 

For wheeling to be used widely there needs to be greater transparency in the breakdown of charges 

to ensure that they are cost-reflective and the permitting/licensing process is streamlined. This 

would open up a significant market segment to small scale renewable energy power provision, 

particularly in the mining, industrial and commercial sectors (F&S, 2013).  
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Figure 20 Eskom’s Average Tariff Structure with Use of System Charges, 2010-2016 

 

Source: (F&S, 2013) 

Eskom’s wheeling charges can be as much as 18% of the tariff or approximately 30c/kWh in 2016, 

effectively discouraging potential wheeling agreements in South Africa. 

Wheeling 

charges 
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5.6  South Africa’s Key Competition 

China and Germany have the two largest renewable energy supply industries globally. South Africa 

will struggle to compete with them directly, particularly the Chinese, whose scale of manufacturing, 

level of government support, and cheaper and more productive labour force, collectively outperform 

South Africa’s potential to achieve a niche market in the global renewable energy industry. Although 

in general this is the case, select components and raw materials can be sourced locally, and can be 

localized at a relatively affordable cost.  

It should be noted that, although some components can be sourced locally or localized at a 

competitive cost (with Chinese imports for example), there is significant potential for job creation in 

the installation of technologies/products. Further emphasis should be placed on upskilling, job 

creation and greater localizing of project installers in South Africa.  

While manufacturing at scale often results in greater capital-intensity, installation jobs are directly 

proportional to the capacity of units/projects installed. Lessons learnt from the fledging solar water 

heater industry reveal that installation, as opposed to manufacturing, allows for diversified job 

creation and a more robust category within which to apply focused localization efforts. Economies of 

scale reveal that more capital intensive machinery is required in manufacturing as scale increases; 

this machinery is usually sourced from abroad. Once a medium to large scale is reached, the 

production process becomes largely automated, which leads to either a decrease or a stagnation in 

job creation. As such, emphasis should be placed on upskilling South Africans to set up small 

businesses, training facilities, and enable them to distribute and install locally assembled small scale 

renewable energy products and projects. 
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Table 41 South Africa’s Key Competitors per Small Scale RE Technology 

Solar PV Wind Biomass Biogas Landfill Gas Small 

Hydro 

Hybrid 

Systems 

China, 

Germany 

Germany, 

Denmark 

Germany, 

China, India, 

USA 

Germany, 

China, India, 

USA 

USA, EU, 

Brazil 

India, 

China, 

Norway, 

Austria 

India, China 

Source: (F&S, 2013) 

Solar PV 

Figure 21 Cumulative Global PV Installations (MW), 2012 

 

 

Source: (F&S, 2013) 
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Figure 22 Annual Global PV Installations (MW), 2012 

 

Source: (F&S, 2013) 

Figure 23 Global Crystalline Silicon PV Module Production, 2012 

 

Source: (F&S, 2013) 
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Figure 24 Global Thin Film PV Module Production, 2012 

 

Source: (F&S, 2013) 

As can be seen by Figures 21-24, South Africa does not rank in the top ten global PV countries, in 

terms of either production or installations. Countries such as Germany and China are established 

markets; they have significant capacity of both production as well as an installed base of PV 

technologies. It is unlikely that, with such mature industries already on the ground in these markets, 

that South Africa would be able to ramp up to form a niche competitive edge globally in PV 

manufacturing.  
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Wind 

Figure 25 Global Small Wind Manufacturers Distribution Map 

 

Source: (WWEA, 2012) 

As can be seen my Figure 25 above, small wind turbine manufacturers are located in the USA, 

Canada, Germany, the UK and China. These five countries contain over 50% of the world’s small 

wind turbine manufacturers. South Africa contains five SWT manufacturers of the world’s 334 

(WWEA, 2012). That said however, South African SWT manufacturers such as Kestrel still mainage to 

export a portion of their units to international markets. Barriers have emerged in recent years 

however, as experienced by Kestrel, who reported an import duty placed in the US has deterred 

demand from that particular market.  



P a g e  | 107 

 

Biomass, Biogas and Landfill Gas 

Figure 26 Global Installed Base of Biomass and Biogas by Feedstock 

 

Source: (IRENA, 2012, Platts, 2011) 

Figure 26 above reveals that Africa has a small scale of existing projects in the biomass, biogas or 

landfill gas to electricity sector in order to substantiate competiting against global market leaders. 

 

Small Hydro 

Africa has 0.5% of the world’s installed capacity of small hydro power plants. South Africa has 

relatively limited potential to develop manufacture SHP turbines as this industry is highly 

competitive internationally. 
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6. Situational Analysis: SWOT and Critical Success Factors 

This section focuses on a strengths, weaknesses, opportunities, and threats analysis and identifies 

critical success factors to ensure a lasting and economically viable local renewable energy industry in 

South Africa. 

In order to better understand South Africa’s current position in the small scale renewable energy 

industry, this study conducted a situational analysis to assess the strengths, weaknesses, 

opportunities, and threats (SWOT) for the industry. The SWOT is conducted from the perspective of 

the country’s renewable energy industry, so requires a broader interpretation of a typical SWOT 

analysis to communicate realistic opportunities and capture the complexity of issues with diverse 

stakeholder involvement. The SWOT analysis also incorporates perceptions and findings from both 

secondary and first-hand research to develop a matrix of common attributes for the small scale 

renewable energy industry in South Africa.  

Table 42 summarises the key results of this analysis. In particular, policy makers and industry 

stakeholders should focus first on addressing these weaknesses in order to achieve the opportunities 

described.  

Table 42: Common SWOT Attributes of the Small Scale Renewable Energy Industry in RSA  

Strengths Weaknesses 

Market 
•Supply constraints (e.g. winter peak) 
•Many off-grid low-income customers 
•Recent momentum of local manufacturing 
Technical 
•Substantial renewable resources  
•Untapped project sites/land 
Financial 
•Rising electricity prices 
• Policy/ Regulatory 
•Rising government awareness of issues 
•Utility-scale REI4P roll-out and skills growth 

 Market 
•Lack of awareness 
•Challenging labor laws and expectations 
•Some fly-by-night companies harm industry credibility 
 Technical 
•Emerging local industry (e.g. Mfgr. and installation) 
•Expansion of T&D system needed 
Financial 
•Limited subsidies available 
•High upfront costs and limited access to capital 
•High cost of financing and uncompetitive IRRs 
•Uncertainty of future Eskom rebates 
 Policy/ Regulatory 
•Lack of market rules/regulations for electricity sales (e.g. 
monopolistic market, limited wheeling, net metering) 
•Complicated and expensive gov. procurement process 
•Lack of government incentives 
•Municipality revenue tied to electricity sales 
•Restrictive licensing requirements 
•Delays and policy risk 

Opportunities Threats 



P a g e  | 109 

 

 

While South Africa has significant renewable energy resources and suitable project sites, the 

renewable energy industry is still just emerging and faced with a number of barriers/weaknesses 

currently preventing it from realising the all of its potential. The government’s REI4P programme has 

driven much of the utility-scale renewable energy installations to date, however, the complicated 

and expensive bid application process required by this programme has made it cost prohibitive for 

less experienced local companies to participate and excludes many smaller projects. In addition, the 

lack of clarity on future market rules and regulations for non-government procured projects is 

preventing independent power producers and private customers from installing more renewable 

energy systems across the country. This small scale market which includes roof-top PV applications, 

on-site biogas, small wind, and various other renewable solutions described in this study, is key to 

enabling a long-term and sustainable local renewable industry for the country beyond the REI4P.  

In addition, the SWOT analysis looked at the key renewable energy solutions profiled as part of this 

study and highlighted unique characteristics for each of these in the following sections. 

6.1 Solar PV SWOT Analysis 

While small scale renewable energy technologies and solutions share many common attributes, it is 

useful to also look at these independently to understand their differences. This section highlights 

some of the key strengths, weaknesses, opportunities, and threats specific to the solar PV sector in 

South Africa (see Table 43). 

Table 43: Unique SWOT Attributes of Solar PV in South Africa 

Market 
•Increasing pressure to reduce carbon 
emissions globally (e.g. Carbon Tax/Credits) 
•Rising fuel costs and energy security needs 
Technical 
•“Gateway to Africa” potential (e.g. exporting 
services and some products) 
Financial 
•Strengthening local experience in RE financing 
•Can potentially benefit from international 
carbon credits (CDM) 
Policy/ Regulatory 
•Long-term local jobs and economic growth 

 Market 
•Competition from subsidized, over-supplied, and 
potentially higher quality imports 
• Uncertain GDP and electricity demand growth 
Technical 
•Access to less expensive electricity (e.g. cheap hydro 
imports) 
Financial 
•Exchange rate volatility 
•International financial instability 
Policy/ Regulatory 
•Political risk  
•International duties on RSA exports 

Strengths Weaknesses 

 Significant solar resource 

 Lots of untapped project sites (e.g. rooftops) 

 Easily scalable and transportable to remote areas 

 Simple technology 

 Utility-scale sites often require T&D expansion 

 Intermittent resource (e.g. solar PV output doesn’t 
match winter peak demand) 

 Potential for theft 
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International duties on exports of Solar PV equipment, pose both a threat and opportunity for the 

country. For example, the European Union intends to add duties onto all imports of Solar PV panels 

from China to off-set subsidies the EU claims China unfairly gave its manufacturers, who now pose a 

threat for European companies with below-market priced solar PV equipment. Some Chinese 

manufacturers have expressed interest in opening assembly facilities outside of mainland China in 

countries like South Africa, to avoid these EU tariffs (Bloomberg, 2013). However, the threat remains 

that the EU and other key markets for Solar PV industry may apply duties to RSA exports as well to 

support their local industries. Such protectionist policies further complicate the highly competitive 

and saturated international solar PV manufacturing industry. 

6.2 Onshore Wind SWOT Analysis 

This section summarises the strengths, weaknesses, opportunities, and threats specific to the 

onshore wind industry in South Africa. 

Table 44: Unique SWOT Attributes of Onshore Wind in South Africa 

Table 44 highlights South Africa’s significant resource and opportunities available in the onshore 

wind industry. Economies of scale have a significant impact on the cost effectiveness of wind 

projects as larger projects tend to be more cost effective than small scale applications (e.g. less than 

500kW is often uncompetitive). However, many project sites still exist nearby existing T&D 

Opportunities Threats 

 Significant job creation potential for rooftop 
market 

 Potential to expand existing lamination and 
aluminium production and develop local glass 
manufacturing 

 China or others could move production to RSA to 
avoid Int’l duties 

 International duties on RSA exports or protectionist 
policies from trading partners (e.g. import duties) 

Strengths Weaknesses 

 Significant resource 

 Easily scalable 

 Intermittent resource 

 Best project sites often far from demand require 
T&D expansion 

 Public perception of noise and threat to birds 

 Complex O&M 

Opportunities Threats 

 High shipping costs favour local manufacturing 

 Expand existing manufacturing for small turbines 

 Many potential sites in RSA and across Sub-Saharan 
Africa nearby existing T&D lines (e.g. farms or 
industrial sites) 

 International duties on RSA exports or protectionist 
policies from trading partners (e.g. import duties) 
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infrastructure where a developer, farm/land owner, or industrial facility owner could build a 

relatively small wind project. 

6.3 Biomass and Biogas SWOT Analysis 

This section highlights the unique attributes of both the biomass and biogas industries in South 

Africa (see Table 45).  

Table 45: Unique SWOT Attributes of Biomass and Biogas in South Africa 

Unlike wind and solar PV, biomass and biogas applications are not intermittent and can be 

dispatched when needed (e.g. during peak periods). Biomass and biogas applications can use a 

variety of feedstocks or fuels, allowing them to leverage local labour and resources (e.g. in the 

gathering and processing of fuel).  

6.4 Landfill Gas SWOT Analysis  

While landfill gas is similar to biogas in that it is dispatchable at peak periods, there are a limited 

number of suitable sites in South Africa reducing potential opportunities for the local industry.  

Table 46: Unique SWOT Attributes of Landfill in South Africa 

Opportunities exists to capture gas from existing municipality landfills, however, two broad barriers 

often prevent municipalities from implementing small renewable energy projects, namely: 

Strengths Weaknesses 

 Dispatchable at any time (e.g. peak periods) 

 Easily scalable and transportable to remote areas 

 Variety and abundance of local feedstock 

 Some emissions 

 Relatively large footprint 

Opportunities Threats 

 Significant job creation potential for low-skilled 
labour (e.g. gathering and processing fuel) 

 Many potential sites in RSA and across Sub-Saharan 
Africa 

 Mostly local content including some small scale 
engines 

 Feedstock supply shortage (e.g. food substitute) 

Strengths Weaknesses 

 Dispatchable at any time (e.g. peak periods)  Limited number of suitable sites 

Opportunities Threats 

 Municipalities can leverage existing landfills 
 Regulatory rules and policies that prevent 

municipalities from implementing 
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1. Finding a statutory mandate and justification for committing resources to renewable energy 

projects 

2. Planning and implementing projects within the constraints of the Municipal Finance 

Management Act (SDN, 2012) 

6.5 Small Hydro Power SWOT Analysis 

This section highlights the strengths, weaknesses, opportunities, and threats specific to the small 

hydro industry in South Africa (see Table 47) 

The largest and most cost effective opportunity for small hydro in South Africa currently involves the 

retrofit of existing dams. The Department of Water Affairs, for example, identified over 20 sites 

where small hydro may be feasible in the form of a retrofit at prices lower than Eskom tariffs. 

(Pretorius, 2012). There is also significant potential for mini, micro and pico hydro sites in South 

Africa in farming applications, nature parks and game farms. 
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Table 47: Unique SWOT Attributes of Small Scale Hydro in South Africa 

6.6 Hybrid Solutions SWOT Analysis 

Hybrid solutions often include a combination fossil fuelled generation, batteries, and/or renewable 

technologies whose attributes were previously discussed. Hybrid options do offer some unique 

benefits such as reduced intermittency or a customized solution that takes full advantage of local 

resources available. For example, an off-grid rural biogas and wind project could use local biogas 

feedstock to supplement wind resources when wind was not available. Opportunities exist for hybrid 

applications especially in remote areas where T&D connection costs would be high.  

6.7 Critical Success Factors 

Critical success factors include key issues that need to be addressed to ensure the small scale 

renewable energy industry can develop further and reach its potential. These are based on both 

secondary and first-hand research collected as part of this study.  

Table 48 and Table 49 list the critical success factors identified along with high level mitigation 

options that can be taken by key stakeholders to address these factors. Table 48 lists higher priority 

success factors that can be addressed with appropriate government policy, support, and regulations 

while Table 49 lists secondary issues like financial incentives/subsidies. Based on feedback from 

industry stakeholders, the most important critical success factor for the small scale industry involves 

the creation of a market for the sale of renewable energy; for example, net metering 

legislation/rules that allow municipalities to purchase excess electricity generated by customers. 

Since renewable energy solutions have high costs, such a policy would allow systems to be optimally 

built to take advantage of economies of scale. This will help to reduce the investment payback 

period as well as the overall levelised cost of energy for renewable energy systems. 

Strengths Weaknesses 

 Affordable local installation 

 Growing interest in industry 

 Limited number of suitable sites 

 Imported equipment difficult to localize (e.g. turbine, 
generator) 

 High T&D connection costs favors larger projects (e.g. 
<1MW often aren’t economically viable except retrofits) 

Opportunities Threats 

 Dept. of Water Affairs highlighted over 20 
retrofit opportunities for small hydro 

 Can locally source control systems, concrete, & 
steel 

 Inexpensive imported hydro electricity used to meet IRP 
2010 goals 

 Water shortages or droughts 
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Table 48: Primary Critical Success Factors for Small Scale Renewable Energy Industry 

Key 
Stakeholders 

Critical Success Factor to 
address Weaknesses 

High Level Mitigation Option 

Government 

Reliable future demand Maintain consistent and clear support for industry 

Streamlined and 
affordable procurement 

Follow through with plans to simplify bidding compliance in 
future government programmes 

Policy certainty and limited 
delays  

Avoid delays where possible, improve communication with 
industry, and follow-through with commitments to RE industry 

Streamlined licensing 
process 

Remove/limit restrictive licensing requirements on RE projects in 
pending Electricity Regulation Act 2nd Amendment Bill 

Government 
& Private 

Sector 

Long-term and sustainable 
local industry 

Implement realistic localisation strategy that can be 
internationally competitive, encourages exports (especially in 
Africa), and local skills transfer. Consider offering line of 
guarantees for local companies or projects. 

Lower upfront costs 
Encourage and implement alternative business models to reduce 
high upfront costs (e.g. 3rd party ownership)  

NERSA 

Lack of market rules & 
regulations for electricity 
sales 

Implement clear market rules and regulations that enable 
electricity sales by non-utilities (e.g. net metering, wheeling) 

 Municipality revenue tied 
to electricity sales   

Decouple municipality revenue from electricity sales and 
encourage alternate municipality financing schemes 

 

The critical success factors in Table 49 are considered a slightly lower priority than Table 48, as some 

of these factors may be addressed with time. Also, incentives and subsidies tend to distort the 

market and require government funding which may be needed for other programmes, so it makes 

sense for government to first address low-cost measures in Table 48 before offering subsidies for 

industry. 
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Table 49: Secondary Critical Success Factors for Small Scale Renewable Energy Industry 

Key 
Stakeholders 

Critical Success Factor to 
Address Weaknesses 

High Level Mitigation Option 

Government 

Reduced labour costs and 
lower material costs 

Consider offering incentives for the industry to offset these 
challenges  

Incentives/Subsidies 
Consider offering more incentives for small and medium-scale 
market until grid parity is achieved (e.g. subsidies/tax incentives 
for low income off-grid applications) 

Local R&D 
Potentially establish supporting R&D with incentives (e.g. a CSIR 
energy focused research group) 

Affordable financing 
Encourage and enforce greater competition in local banking 
industry 

Access to upfront capital Consider offering financial support for low-income applications 

Strengthening and 
expanding T&D system 
required 

Continue to work with Eskom and municipalities to ensure T&D 
system can support growing RE industry 

Government, 
Eskom, & 
Munics 

Increased awareness 
Continue to market technology/benefits to industry; expand 

public education programmes (e.g. expand Eskom IDM)  

Government 
& Private 

Sector 

Discourage “fly-by-night” 
companies 

Improve on existing monitoring efforts (e.g. via Industry 
Associations) to evaluate and certify local companies  

 



P a g e  | 116 

 

7. Key Action Programmes 

7.1  Summary of Key Research Conclusions 

As has been shown earlier in this report, South Africa has access to an exceptional renewable energy 

resource base. The solar resources across much of South Africa are comparable with some of the 

best solar resources globally, and are significantly better than in many countries with an existing 

higher level of installed solar based generation. The wind resource is similarly globally competitive in 

large parts of the country and SA has good potential for bio-mass and bio-gas systems as well as 

more limited opportunities in relation to small hydro and land fill gas.  

By 2012, the average bid price for grid connected wind energy in SA’s main REI4P round 2 had fallen 

to ZAR 0.89 / kWh and for solar PV it had fallen to ZAR 1.65 / kWh (DOE). Cost declines in solar PV 

technology are expected to lead to significant further declines in the cost of solar energy in round 3.    

This is likely to bring the price of both grid connected wind and solar through the main REI4P 

Programme to a point where it is already below or broadly in line with the estimated cost range of 

new electricity generation capacity from other fuel sources including coal. For example, compared to 

NERSA’s estimate of 970 R/MWh for Eskom’s new Medupi coal fired power station it is clear that the 

small scale renewable energy industry is becoming increasingly competitive with other generation 

sources (Gleason, 2012). The price differential is projected by most observers to reverse in future 

years, in favour of renewables, as the cost of renewables continues to fall and the costs associated 

with traditional carbon based generation continue to increase. The cost of energy from biogas is also 

around the 90 c / KWh level with the added benefit that in many cases it also solves a waste 

treatment problem and can provide useful thermal energy as a further output.  

Smaller scale projects (sub 5 MW) will generally tend to be more expensive on a per kWh basis than 

larger ones (although a 5 MW project would not be considered small in most markets and is still a 

relatively large project in financial terms) due to the reduction in benefits of scale. However the 

trend for small scale renewables are also coming down and becoming more competitive with other 

energy sources.  

It is projected that the cost of energy generated from residential or commercial roof top applications 

of PV will achieve parity with grid prices for consumers by around 2018 depending on use of grid 

charges excluding possible grid connection charges. (Frost, 2013).  
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The extent to which cost increases with decreasing scale also varies across technologies. It is less 

marked for example for solar projects which are well suited to smaller scale projects due to their 

modular nature compared to other technologies.   

Costs for renewable energy SPI4P projects can be reduced with a further streamlining of the bidding 

process, and these projects can be rolled out in places where larger projects would not be possible 

due to land, grid or other environmental constraints. The resulting decentralised generation further 

contributes to energy cost savings due to lower distribution losses as generation comes closer to the 

point of consumption. 

It has also been noted (escience 2013) that increasing the size of the small scale PV market in line 

with their calculated high adoption rate (10%), due to its contribution to overall local PV component 

demand, will help to make an increasingly large localisation percentage possible for larger scale PV 

projects as well as for small scale projects. Escience also projected that with appropriate supporting 

policy the overall amount for energy supplied by small scale PV projects could exceed that supply 

from the main REI4P PV projects.   

The same symbiotic potential  for the small scale market to support the large scale one has been 

noted with respect to the manufacturing of wind turbine towers where production of smaller towers 

in the same facility as larger towers helps improve the overall viability of local production in both 

sectors. The same is likely to be true for the larger castings required in turbine hubs and nacelles. 

However local manufacturing content potential is driven ultimately by market size and security of 

future demand due to the degree of market certainty required to justify investment in new 

manufacturing capacity. Increasing localisation potential requires first and foremost a clear 

commitment to a reasonable size of medium to long term demand, which will be primarily created 

through appropriate policy.  

At present the main policy instrument for stimulating demand is the renewable energy SPI4P 

programme which is currently only set to last until 2016. For projects not qualifying for this 

programme (sub 1 MW) there is no real policy instrument in place to support demand. While it 

would be appropriate to reduce the lower size limit and increase the overall size and duration of the 

small REI4P programme, the successful Eskom Standard Offer Programme (SOP) which paid a per 

KWh subsidy for users of their own renewable systems would be an appropriate model for a future 

DTI programme to support demand for smaller systems via a lower cost programme structure with 

lower administrative requirements.  
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Until a significant market size is achieved smaller projects will have a lower localisation potential 

than larger ones due to the reduced justification for manufacturing investment. However this is 

offset by employment in the installation / construction sectors which can significantly outweigh 

employment in manufacturing (in Germany it is approximately 3 – 1 in the PV sector for example 

(science 2013). 

In 2012, globally, more new electricity generating capacity was installed using renewable resources 

than non-renewable resources, which is illustrative of the point that we are in the process of 

crossing a major cost threshold, or tipping point, which will almost certainly lead to large scale and 

‘disruptive’ change to patterns of both energy generation and use. Given the underlying economic 

drivers, this change is inevitable in South Africa as well.  

While the initial justification for support to the SPI4P programme and to non-REI4P projects was 

mostly focussed on the potential for increasing domestic SME participation in the renewables sector 

and creation of  new manufacturing capacity, findings of this research suggest that there are 

significant additional benefits to significantly scaling up the small scale market including:  

 Significantly increasing the total penetration of renewables into the energy supply mix, over 

time increasing grid efficiency, lowering of the relative cost of energy and energy services,  

making prices more stable and the supply more secure for all energy consumers in South 

Africa. 

 Improving energy access and reducing the impacts of energy poverty for households and 

small businesses currently without access to reliable, affordable, appropriate energy 

services.  

 Providing symbiotic benefits to the large scale market, including making domestic 

manufacturing increasingly viable and cost effective as the overall domestic market grows. 

 Stimulating a significant new sector of economic growth and building a new class of 

economic asset based upon renewable energy installation, generation and competitive 

manufacturing.  

 In the case of bio gas particularly the benefits also extend to waste treatment and 

generation of useful thermal energy.  
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The benefits to the country will also extend beyond the economics – particularly in respect of 

meeting South Africa’s targets to reduce CO2 emissions and the reduced the impacts of climate 

change and environmental pollution.  

The key research findings of this report can be summarised as follows: 

 Small scale projects, including the Renewable Energy SPI4P projects and non-REI4P sectors 

have the potential to be very significant, possibly achieving comparable total MW size to the 

main REI4P utility scale project market. 

 Achieving this market size is critical to maximising potential benefits, including employment 

potential, grid efficiency, cost savings and manufacturing scale, including symbiotic benefits 

for the manufacturing of larger scale equipment. To achieve this policy measures need to be 

in place to support overall demand for renewable energy.  

 Jobs in the down-stream installation / construction sector are likely to outweigh jobs in 

manufacturing significantly – possibly on a 3-1 basis. 

 Initially there is lower local manufacturing content potential for smaller projects than for 

larger ones although local content potential varies across technologies and market size is the 

key driver of local content potential. Bio-gas however has one of the highest local content 

potentials estimated at in excess of  80% from our earlier research.  

 The key focus of the dti should be on creating the right policy environment to support 

overall demand and therefore to maximise market size and penetration of small scale 

renewables and particularly on supporting the installation and construction sectors which 

have the greatest overall local benefit potential.  

7.2  Vision 

Given the above, it is our view that a vision for the development of the small scale sector should 

include the following: 

1 A very significant scale up of private sector installation and construction capacity, much of it 

delivered through a new base of Energy SMEs for high quality, non-REI4P installations of roof top 

solar PV and other technologies, for residential and business locations, so that the local industry 
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is equipped by 2023 to have rolled out new installations for at least 45 GW of lower cost, lower 

emission energy supply which is likely to be dominated by rooftop solar PV.  

2 A further 36 GW of decentralised, nationwide, REI4P grid connected small / medium scale (0.5 – 

5 mw) renewable generation facilities developed by 2023 through a streamlined, scaled up 

programme which is readily accessible for SMEs, Communities, municipalities etc. creating both 

an efficient new generating base and viable economic assets as a means to support economic 

growth particularly in rural areas.  

3 The development of specialised, globally competitive, high quality, manufacturing niches within 

the supply chain to create and sustain a moderate amount of new employment. 

7.3  Programme Recommendations 

7.3.1 Rationale and Recommendations for Programme and Policy Choices 

In order to meet this vision, the research findings from the preceding chapters of this report have 

been analysed from the perspective of maximising employment creation, overall cost / value for 

money and economic development, and the resulting conclusions and programmatic 

recommendations are as follows.  

Employment 

The Stakeholder Workshop recommended that it is important for the DTI to focus on employment 

growth potential within the sector as a whole rather than focussing mainly on manufacturing based 

employment.  

Earlier in this report, the point was made that the process of technology installation for small scale 

projects is a significantly more  labour intensive process than the process of manufacturing of 

renewable energy technology components, which, in order to be globally cost competitive needs to 

be undertaken at a large scale and significantly automated.  

Manufacturing which doesn’t achieve this scale of production and automation will struggle to 

compete with global prices and any mandated requirement (such as within SPI4P) resulting in the 

use of more expensive components will contribute to a higher cost of energy generation - with 

various estimated premiums on manufacturing cost ranging from 5% – 30%  

                                                           
5 Target adapted from the escience 2013 ‘10% adoption rate’ growth path for PV, the pathway most likely to 
support localisation  
6 Target assumes a potential for 1 GW of renewable energy SPI4P wind, 1.5 GW of renewable energy SPI4P 
solar and 0.5 GW of other small REI4P technologies. This will require significant changes to future versions of 
the IRP 
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Any resulting increase in capital cost has a commensurate impact on the cost of energy generated. 

Such a price increase is borne by all consumers (and by the government in cases where energy is 

subsidised) and can act as a restraining factor on overall economic growth in the broader economy 

whereas reducing energy costs overall can contribute significantly to economic (and employment) 

growth potential.  

For entities which cannot compete on price with other international producers, there is also very 

little likelihood of an export market, even within Africa, as projects would have very little incentive 

to source product from South Africa at higher cost. 

However, conversely, increasing the domestic market size increases the potential for manufacturing 

scale and relative cost advantages and therefore the overall local manufacturing potential. In 

addition, increasing the size of the small scale market also has a knock on potential for scaling up 

localisation in the large scale market due to overlaps in production requirements.  

At the same time, scaling up the overall market size has a larger multiplier effect on the numbers of 

jobs created in installation and construction which is where the most significant employment 

potential lies.   

Within the SPI4P however, local manufacturing content requirements cannot realistically be 

expected to exceed the targets of the main REI4P round. 

Although SPI4P RFP has now been released it is suggested that the dti request via an amendment 

that the local manufacturing content requirements be reduced to no greater than for the main 

round and lower for wind energy where 20% – 25% maybe a more realistic initial target 

At the same time it is important to maintain and scale up the renewable energy SPI4P over the long 

term, so that localisation can be increased over time and the construction and installation jobs 

created can be sustained in the long-term.  

In the market for small scale renewable technology installers of projects not participating in the 

SPI4P process focusing more on rooftop and similar scale projects, it is to be expected that a large 

number of potential domestic installers should ultimately be able achieve price competitiveness as 

demand grows and that domestic installers will in most cases out-compete any international 

competition on price, given their lower local cost base. Supporting this sector to grow domestically 

will therefore lead to greater levels of competition which should result in installation cost reductions 

and therefore reductions in the cost of energy and energy services. The smaller the installed project 
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size, the greater the per kWh number of jobs that will be created given that smaller projects are 

more labour intensive than larger ones. This often comes at a higher cost premium.  

In this market for small scale technology installers, there is excellent potential for the emergence of 

a new SME sector. Critical to the success of this sector will be the availability of training in technical 

and business skills as well as access to credit and start-up capital which may be hard for those new 

businesses to acquire. 

At the same time, this market will need initial support to grow. Until renewable prices achieve grid 

equity consumers have limited incentive to invest. A demand side programme, such as Eskom’s 

recent SOP would help to fill the price gap in the interim (see 5.3.1.2 for more analysis of this point) 

and could potentially be administered by the DTI (given Eskom’s budget constraints) in close 

partnership with a programme of training and grants for installers.  

The implications of this analysis are that it would be appropriate for the DTI to focus on: 

 Creating the appropriate policy environment to support the largest possible demand with 

appropriate demand support policies both within and outside of the renewable energy SPI4P 

process. 

 Providing capacity support to a scaled up SME based installation sector which can help meet 

that demand. 

 Providing manufacturing support to those entities which can demonstrate reasonable 

potential for future global competitiveness once the support has been reduced. In such 

cases those manufacturers would have access to a global market giving much greater 

potential for employment. In the preceding chapters of this report some of the sectors 

where local manufacturing could be competitive have been highlighted as a guide, although 

it is to be expected that new sectors will also emerge as market dynamics change and that 

such a programme therefore should be open to any manufacturers who can demonstrate 

price competitiveness potential.  

 incentivising and supporting exports of such locally manufactured items, such as through 

REI4P local content bid credits.  

It should be noted however that bio gas may be the ‘exception to rule’ in the case of some of the 

above analysis. As has already been noted, localisation potential, even for small biogas projects is 

very high (possibly 90% or greater), while smaller projects may be as financially viable as larger ones 
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(relatively modular technology). Biogas projects may create up to 10 times more jobs in operations 

than solar PV (SABIA) and they solve other key problems such as waste management (in particular 

the municipal waste water treatment problem). At the same time they are already cost competitive 

with new coal. In this context, maximising the potential of the bio gas industry should be seen as 

‘low hanging fruit’ with all round benefits across the value chain.  

From the perspective of maximising employment potential, it is therefore recommended that the 

DTI focus its attention on the following programmatic activities: 

 Introducing a phased demand side SOP style programme (building on the former, successful 

ESKOM programme), providing a per kWh subsidy to users of their own renewable energy 

systems of smaller than 1 MW to support the growth of sub 1 MW non-REI4P projects and to 

create an immediate market for locally installed systems.  

 Ensure ring-fencing for bio-gas projects within this programme (or a stand-alone bio-gas 

demand side programme) to rapidly grow this high local manufacturing and employment 

potential market.  

 Training and equipping a nationwide fleet of renewable technology installers for domestic 

and commercially based ‘rooftop’ systems 

 Sustaining this industry by creating conditions for a long term market including creation / 

modification of appropriate legislation and policy (including through net metering and 

wheeling - see later sections of this chapter).   

 Providing a package of financial tools, including credit guarantees to enable finance to flow 

more freely and grants to enable set up of new installation companies or quality 

improvement programmes for existing ones.   

 Supporting local manufacturers with scale up, quality and competitiveness enhancement 

grants where they can demonstrate a viable pathway to international price competitiveness 

on their products and components.    

 Broadening the local content focus of the SPI4P to be on employment throughout the value 

chain and to initially reduce the local manufacturing content requirements while committing 

to a long term procurement programme.   
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Cost 

It has been shown in this document that the cost of generating electricity using many renewable 

technologies is increasingly competitive with the cost of new generating capacity using non-

renewable energy resources. Solar PV has the greatest potential for significant price declines and for 

future cost savings over non-renewables, but other renewables can also all be very cost effective in 

areas where the resource is readily available. 

It is worth noting that for private systems the typical consumer gauges the viability of an economic 

investment in purchasing a renewable energy system against the cost of the alternative which is grid 

supply. For centrally procured projects however, such as the REI4P, the price comparison is made 

against the alternative cost of other new generation capacity, which is typically quite a lot higher 

than current grid prices, making those centrally procured projects seem more viable than private 

ones.  

However to the extent that private projects also reduce demand on the grid (and supply to it in the 

case of net metering), they fulfil the same role as any other new generation capacity and therefore 

from a net benefit perspective they should also be compared against the cost of such alternative 

new generation capacity. In this case it makes sense to centrally subsidise the differential between 

new generation prices and current grid prices as this reduces the need to make alternative and more 

expensive investments in other new generation capacity. 

The same logic applies to maximising the number of SPI4P type projects, which can also offset more 

expensive alternatives and have an important role to play in maximising overall potential for 

renewables which requires a combination of large and small projects in different places and under 

different grid conditions.  

For small scale projects there are a number of potential strategies for reducing cost further, 

including: 

 Reducing the cost of capital – through provision of concessionary finance (either using 

government funds or through accessing the various international donor funds which are 

available) or through provision of credit guarantees to reduce project risk. 

 Reducing the cost of participating in the renewable energy SPI4P process. This can be 

achieved by further simplifying the bidding process. From a development cost perspective, 

the aim of the SPI4P process should be to have the maximum number of projects processed 

and operational in the shortest period of time. This may increase the risk of more marginal 

projects underperforming in the future. However in the case of small projects it will be far 
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more efficient to view overall risk from a ‘fleet’ perspective and to tolerate a small number 

of underperforming projects (which, given their small size will have a relatively low net 

impact) in the interest of greater penetration and overall cost reductions. This will enable a 

less strenuous set of gate keeping conditions to be applied in the bidding process, will 

reduce the cost of submitting and assessing bids and will ultimately reduce the cost of 

energy. Similarly, non roof-top projects should consider targeting Renewable Energy 

Develpoment Zones (REDZ), which are environmentally pre-screened regions that typically 

have a streamlined EIA process for larger scale projects.  

 Reducing the lower size limit of renewable energy SPI4P projects. In the zone below 1 MW 

the project development process is significantly less expensive as the project’s 

environmental impact is likely to be very low and environmental assessment costs and times 

can be very significantly reduced. This development cost saving can offset some of the other 

cost increases incurred due to the smaller project scale. 

 Potentially increasing the upper limit of the small scale programme to 10 MW or even 20 

MW. Projects under 20 MW generally struggle to compete in the main REI4P round. It is 

likely that increasing the upper size limit on the small scale programme will have a significant 

effect on increasing the potential size of the programme and decreasing its overall cost, with 

further knock on benefits for employment and manufacturing. 

For non SPI4P projects, costs can also be reduced by enabling net-metering. This has the effect of 

reducing system costs by removing the need for costly storage options. There are a number of 

challenges associated with net metering, many of which lie outside of the mandate of the DTI. These 

include the need for appropriate codes, legislation and policies which lie within the mandate or the 

Department of Energy and NERSA. It also includes the need to address the issue of potential revenue 

reductions for municipalities from lost electricity sales. This issue lies outside the scope of this report 

and requires further work to develop appropriate models7. However, a key recommendation of this 

report is that the overall impact of net metering would ultimately be to provide a cost saving to the 

country from reduced costs of electricity generation. An appropriate approach would therefore be 

to implement a programme of financial incentives for municipalities for facilitating net metering – 

such as budget credits for municipalities implementing viable net metering policies and achieving a 

certain threshold of connected net meters. This is the subject of recommendations later in this 

report for further work and for DTI internal advocacy with other Government Departments.  

                                                           
7 SALGA is currently researching alternative revenue models and their report is expected to be available later 
in 2013.  
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Similarly facilitating much easier access to wheeling of electricity across the grid from independent 

power producer to consumer would create another mechanism for reducing the need for more 

costly alternative sources of generation. Currently the wheeling process is badly understood by most 

potential IPPs, is found to be difficult to access and pricing structures are not considered to be 

proportionate. Radically simplifying and clarifying this process could result in an immediate increase 

in the number of renewable energy projects coming on line (for many consumers for example 

purchasing wind power at 89 c / Kwh would be a very attractive option whereby it offsets more 

expensive grid connected energy).  

Ultimately the aim should be to allow any IPP to sell energy to any consumer, be they a business 

user or domestic – facilitating competition and price pressure in the utility space. However this can 

be phased in over time, with initial agreements of the willing buyer / willing seller type being put in 

place between specific IPPs and specific large business consumers.  

This should not be viewed as lost revenue for Eskom, but rather as an opportunity to avoid more 

expensive investments elsewhere, and, an opportunity for a new revenue source for the grid 

operator. Again, much of the complexity here needs to be resolved by DOE and NERSA, and 

therefore this is a recommendation for an advocacy goal of the DTI.  

In summary, from the perspective of achieving greatest cost benefits, it is therefore recommended 

that the DTI focus its programmatic activities on: 

 Using initial outcomes of SPI4P, consider scaling up IRP targets to achieve long-term and 

realistic industry demand targets8 

 Setting new government targets for non REI4P (private) projects and introducing demand 

side subsidy programmes to support demand levels to achieve this goal.    

 Taking a ‘fleet’ view on risk in the SPI4P process and further streamlining and reducing the 

bidding criteria – thereby reducing the bidding time and cost of participation to maximise 

the number of projects going through the process and reducing the time to operationality.  

                                                           
8 Anecdotal evidence from industry interviews with local developers supports the opinion that potential supply 
of small renewable energy projects will exceed demand and the long-term target should be larger than the 
existing SPI4P demand (e.g. 3 GW in 10 years, or 300 MW / year on average). A technical review of Eskom’s 
network is needed to confirm realistic potential of low voltage networks. Conversations with the IDC further 
support significant potential in the industry. 
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 Similarly taking a fleet view on facilitating small scale finance centrally so that financial risk is 

borne across a fleet of projects rather than by each specific project reducing the due 

diligence costs and time to financial close on a per project basis.    

 Make a clear communication on post 2016 small scale procurement via the small scale 

programme and shorten the overall process times to have quicker throughput of projects 

and more successful projects / year. Maintain at least 2 bid windows / year. 

 Reducing the lower project size limit in the SPI4P to 0.5 MW and the upper limit to 

potentially 20 MW 

 Advocating with the DOE and NERSA for the rapid introduction of clear guidelines, codes and 

legislation for net metering and alternative financial incentives for municipalities to support 

net metering.  

 Advocating with the DOE and NERSA for the rapid introduction of clear guidelines, 

legislation, procedures and costs for the implementation of electricity wheeling, allowing for 

the implementation at least a further 2 GW of IPP projects by 2013.  

 It is also recommended that a technical study of grid capacity for absorption of small scale 

projects9 in the 0.5 – 20 MW range be undertaken to set a clear target for the sector and, to 

make recommendations on addressing technical issues such as the requirements for these 

projects to feed into the 11kv and 22 kv distribution networks.   

Economic Development 

Renewable energy resources are distributed across much of South Africa, including many areas 

which have relatively low levels of economic development and which often have limited access to 

other natural resources. Renewable energy generation lends itself relatively easily to a decentralized 

model, which can potentially improve grid stability in some cases and reduce transmission losses and 

costs in others. Small Scale projects are particularly flexible in this respect as they are viable in areas 

where land use, environmental and grid constraints would prevent larger projects. This widespread, 

decentralised resource availability can be a driver of economic development in a number of ways, 

including: 

 Through the creation of employment in areas where unemployment is currently very high 

and there are limited other economic activities.  

                                                           
9 To the best of our knowledge no specific study has been undertaken in South Africa specifically for smaller 
scale projects. 
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 Through the lowering of energy costs, or the increase in availability of energy to improve 

productivity. 

 Through the creation of productive, energy generation based assets, which create new 

revenue streams into depressed local economies.  

As can be observed within other natural resource sectors, the availability of a natural resource in an 

area is not always synonymous with equitable economic development in those areas. As a relatively 

new and rapidly developing industry, it is recommended that the DTI structure its activities and 

programmes to maximise equitable economic development potential from the outset within the 

industry based upon the following programmatic approaches: 

 Targeting the training and support programmes for the establishment of new renewable 

energy installation businesses particularly (although not exclusively) to areas with less 

established formal economies, including areas with high unemployment, rural locations and 

/ or high density urban areas.  

 Ensuring that participation criteria for training and support programmes do not 

disadvantage those that have limited other formal training or experience. This may also 

include creating specific credit programmes for those that do not have an established credit 

record and are not able to access alternative business finance and for other groups that 

have less historic participation in business ownership such as female owned businesses and 

cooperatives.  

 Ring-fencing an allocation of MW within the SPI4P specifically for projects which have a high 

percentage of ownership by low-income groups and individuals. The objective of this 

approach would be to incentivise partnerships between more established industry actors 

and low-income groups who would normally face excessive barriers to entry to this market. 

This would have the double impact of achieving a greater geographic diversity of projects 

and creating projects in areas with lower levels of economic development.  The approach 

should not be to create large community trusts for broad based community benefit as the 

REI4P round is attempting to achieve (as the projects would be too small to achieve this) 

but rather to encourage entrepreneurial activity in small groups such as subsistence farmers 

whose productivity could be significantly enhanced with additional, predictable income 

streams. This would also include ensuring that credit programmes, potentially via the IDC 

are available to projects structured in this way.  
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 Working with the Department of Rural Development and Land Reform to speed up the 

process for communal and other government managed land to be made available with 

financially viable leases for projects with high local ownership.  

7.4  Cost Impacts of Increasing Size of RE SPI4P and Demand Side Programmes  

Increasing the size of the renewable energy SPI4P requires a specific determination by the Minister 

of Energy and is driven by planning targets in documents such as the Integrated Resource Plan (IRP).  

The demand side programme (SOP) which has been managed to date by ESKOM also requires a 

budget justification which to date has fallen within NERSA’s MYPD process.  

In order for the DTI to advocate for the increasing size of these programmes, a cost benefit analysis 

must take into account: 

 The potential for decreasing future costs of renewables driven by global declines in 

technology prices. 

 The potential for decreasing of local manufacturing and development cost components 

driven by the increasing size of the domestic market.  

 The offsetting of other electricity generation costs which would be required if the increase in 

renewables did not take place. 

 Any current cost premium for the LCOE of renewables over currently available alternatives.  

 The value to the broader economy of the increase in employment and economic activity in 

the sector.  

 The value to the broader economy of the increase in productivity potential from increasing 

energy access and availability for those currently without adequate access.  

All evidence gathered in the research for this report suggests that: 

 Within the next few years the average costs of some renewable technologies will offer cost 

advantages over alternative generation costs. Rounds 1 to 2 of the REI4P show significant 

LCOE price declines (especially for wind and solar technologies), and should be analysed in 

more detail once Round 3 results become public. 

 Increasing market size will drive costs lower 
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 The number of jobs in the sector, particularly in construction and installation will be 

significant.  

It should be noted however that there are theoretical limits to the penetration of renewables and 

that at certain levels of penetration, possibly in the 20 – 40% range, cost savings may be reduced by 

the need to maintain back up capacity in the event of low renewable generation. However there are 

multiple studies which show that these effects can be significantly reduced by having a 

geographically widespread renewable generation base. In other countries these theoretical limits 

and restrictions have been systematically pushed back as penetration increases, and at current 

levels, South Africa is not near this limit.  

A qualitative assessment therefore supports the conclusion that these programmes will lead to 

overall cost savings and a significant boost to the overall economy.  

However, an analysis of the Levelised Cost of Energy (LCOE) taking into account the expected LCOE 

of non-renewable generation (including different increments of projected cost increases in 

traditional fuel costs) and the decreasing LCOE for renewables over a range of market sizes would be 

necessary to quantify this conclusion. This would require a reasonably sophisticated study which 

currently lies beyond the scope of this study.  

7.5  Summary of Key Programme Recommendations 

The recommendations above can be classified into three different sections, which are: 

 Those which relate to the renewable energy SPI4P 

 Those which relate to the non-government procurement sector 

 Those which are significantly outside of the direct control of the DTI and require other 

government department leadership for implementation.  

In the following sections, the recommendations that emerge from the above analysis have been 

organised into these categories for ease of reference and the table summarises their expected 

outcomes and potential implementation cost.  
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Table 50 Price Caps on Small Scale REI4P (April 2013 Rand) 

Technology Construction Period Capex 

Biogas 
12-16 month from NTP plus 6 

months process commissioning 

38,000-90,000R/kW (average 

64,000R/kW) 

Landfill Gas  
 

Onshore Wind 8-14 months  
 

Solar PV 

1-3 months (assuming 2.2-2.9 

MWp/month from NTP to 

mechanical completion) 
 

Biomass 
12-24 months (18 months 

average)  

 

7.5.1 Summary of Programme Recommendations and Cost Implications 

The recommendations below are customised for the dti and can be grouped into three different 

sections, which are: 

 Renewable energy SPI4P specific recommendations 

 Recommendations for the small renewable energy market outside of the SPI4P and 

government procurement  

 Recommendations which are significantly outside of the direct control of the dti and require 

other government department leadership/participation for implementation 

The recommendations are also listed with higher priority options at the top of each table. This 

prioritisation is based on the assumption that the dti should target programmes that will create the 

most value. More generally, this study found that putting in place the right policy environment and 

enabling framework for renewables is the best way to encourage a local and long-term renewable 

energy industry in South Africa.  
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Table 51 Summary of Programme Recommendations relating to the Renewable Energy 
SPI4P 

Programme Activity Expected Outcome Cost implications 

Expand and customise 

and  size constraints by 

technology (e.g. reduce 

lower limit of 

programme to 0.5 MW 

for biogas and solar PV 

technologies and 

increase upper limit to 

20MW for wind to 

allow for economies of 

scale) 

 Enables a larger number of projects with a 

lower development cost / MW to 

participate in the programme Increases 

overall MW potential for small scale 

programme 

 Enables smaller less well capitalised local 

developers to participate in the programme 

– lower barriers to entry and development 

times and costs  

 Increase the size potential of the 

programme by picking up projects which 

are too small to cover the cost of 

participating in the main round 

Greater numbers of project 

submissions can be expected 

which leads to a higher cost of bid 

assessment.  

In the long run it helps achieve a 

greater market penetration which 

can have cost and manufacturing 

benefits.  

Effect on procurement cost is 

likely to be neutral as lower 

benefits of scale are offset by 

lower project development costs 

and less admin from larger 

projects.   

Make local 

manufacturing content 

requirements 

technology specific and 

consider keeping 

thresholds below REI4P 

round to kick start 

programme 

 Kick starts the industry increasing  

employment potential across the sector 

rather than just within manufacturing 

 Scaling up local manufacturing content 

requirements over time allows industry to 

build capacity competitively over time 

rather than requiring the early rounds to 

absorb high cost and possibly inappropriate 

technology  

No immediate cost implications.  

Longer term should support a 

more sustainable programme with 

larger ultimate local content 

leading to longer term cost 

savings.  

Consider more options 

for encouraging  

projects with a high 

participation of low-

income groups (e.g.ring 

fence MW allocation) 

 Encourages partnerships between 

established actors and non-traditional 

programme participants 

 Encourages entrepreneurial activity rather 

than compliance and creates productive 

assets in areas of lower economic 

development 

 Creates opportunities for improved 

incomes and increased productivity for 

participants  

No immediate cost implications.  
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Further reduce bid 

submission 

requirement 

complexity, time, and 

costs 

 Reduces overall cost of project 

development and final energy costs 

 Enables smaller domestic companies to 

participate in project development and 

enables a large pipeline of potential 

projects 

Reduced central administrative 

burden by reducing the number of 

assessment criteria required to be 

verified. 

Increased potential for 

underperforming projects across 

the sector not picked up in bid 

assessment phase – mitigated 

however by larger overall 

programme size. 

Consider increasing bid 

price caps for some 

technologies (e.g. wind) 

and provideclear 

communication about 

post 2016 procurement 

plans 

 Make prices more realistic in the light of 

premium required for smaller projects 

especially for wind projects 

 Increases certainty for the industry – hence 

encourages greater investment  

Possibly some cost savings on 

some technologies and increases 

on others – programme cost likely 

to increase overall – but increases 

chance of overall programme 

success – and maximises broader 

cost and social benefits.  

Using initial outcomes 

of SPI4P, determine and 

set growth targets for 

industry with clear 

commitments to a long 

term programme (e.g.  

3 GW over 10 years) 

 Increases overall penetration of renewables 

into the grid 

 Creates a long term incentive for 

developers of small scale projects to 

develop project pipeline. 

 Improves market conditions for  

manufacturing allowing for greater local 

content over time and supports 

manufacturing viability for the main round 

A more detailed cost benefit 

analysis is needed to determine 

this. 

Centrally organised or 

underwritten credit 

programme for projects 

 Reduces cost of capital by reducing overall 

risk and thereby reduces final energy costs  

 Can lead to lower due diligence costs – 

again reducing development costs and 

energy costs 

 Makes the programme more attractive to 

commercial lenders, increasing the funding 

pool for small scale renewables 

Significant potential cost benefits 

from savings in cost of capital. 

Requires a budget allocation 

either for a loan fund or 

underwriting programme – both of 

which may ultimately be cost 

neutral if appropriately operated. 

However to the extent that these 

programmes have the potential to 
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leverage other international donor 

funds, they may also create 

significant cost savings.   

For both emerging and 

established local 

companies  

demonstrating clear 

potential for cost 

competitiveness, 

consider providing 

targeted capital grants 

(e.g. via the dti’s MCEP) 

 For emerging companies, this helps enable 

the development of competitive 

manufacturing niches with both domestic 

and international potential  

 For established companies, this helps 

ensure that competitive industries are able 

achieve the greater scale and quality 

necessary for exports  

Requires budget allocation for 

grant size – similar to comparable 

DTI programmes – e.g. MCEP etc.  

 

Table 52 Summary of Programme Recommendations outside of the Renewable Energy 
SPI4P 

Progamme Activity Expected Outcome Cost implications 

Advocate for changes to 

policy and regulations 

on net metering, 

wheeling and building 

codes  

 Facilitates greater penetration of 

renewables into the energy mix and 

lowers their overall cost 

No direct cost, but issues to be resolved 

in respect of municipal financing. 

Implement a 

programme of training 

and quality support for 

small scale renewable 

energy installers (this 

may need to be coupled 

financial with support to 

ensure demand) 

 Support a large number of new 

businesses to emerge and achieve 

high quality standards to service the 

emerging domestic and business use 

installation sector. 

Requires budget allocation of similar 

magnitude to other DTI programmes 

from other sectors.  

Work with industry 

associations to 

strengthen existing or 

develop new quality 

certification process for 

local companies 

 Builds confidence in the domestic 

sector, reducing perceived risk and 

support the market and employment 

potential.  

As per comparable domestic 

certification schemes.  
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involved in both 

manufacturing and 

installation 

Implement an end user 

subsidy  specifically for 

Bio-Gas projects  

 Accelerates the development of the 

sector with the highest potential for 

local manufacturing – providing a 

quick and easy win in terms of local 

manufacturing 

Requires budget allocation in 

proportion to intended size of 

programme. Can be relatively costly e.g.  

for a typical system with an output 

capacity of 500 KW operating for 8 hrs / 

day receiving a subsidy of 50c / kwh the 

subsidy cost would be 730,000 ZAR / 

annum or 36 million ZAR / year for a 

total  programme size of 50 comparable 

systems.  However subsidy can decline 

year on year as ESKOM prices approach 

parity with bio-gas prices.  

Implement a general 

end user subsidy to 

drive demand for 

domestic and business 

small scale renewable 

installations (e.g. rebate 

programme).  

 Ensures that the demand for 

renewable installations continues to 

grow through the transition period to 

the point of price parity.  

 Offsets the need for other 

centralised, grid based investments in 

new generation capacity which is 

likely to me more expensive and less 

efficient. 

See preceding section 5.4 

Create a renewable 

technology 

manufacturing credit 

programme for start-up 

and scale-up of 

manufacturers with 

potential for cost 

competitiveness  

 Enables the market to determine 

where it feels it can be cost 

competitive on a global scale and 

provides funding to back those 

market actors with a viable case. 

 Targets cost effective manufacturing, 

lowering costs and creating jobs 

which can be sustained long term.  

Requires budget allocation for grant size 

– similar to comparable DTI 

programmes in other sectors – e.g. 

MCEP etc. 

Create a grant / loan 

support fund targeting 

SMEs across a broad 

geographical and 

 Ensures that capital is available to 

support the activities of the emerging 

new businesses.  

 Enables a diverse range of 

Significant potential cost benefits from 

savings in cost of capital. 

Requires a budget allocation either for a 
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demographic base (e.g. 

solar PV installers in 

low-income areas)  

participants in the sector including 

those from less developed sectors of 

the economy.  

loan fund or underwriting programme – 

both of which may ultimately be cost 

neutral if appropriately operated. 

However to the extent that these 

programmes have the potential to 

leverage other international donor 

funds, they may also create significant 

cost savings.   

 

Table 53 Summary of Programme Recommendations Requiring Collaboration with Other 
Governmental Departments to Effect Change 

Progamme Activity Expected Outcome 

   
Implement  clear guidelines and 

procedures with regard to net 

metering  

 Makes small scale projects more viable by offsetting need for 

storage / absorbing excess energy production. 

 Contributes to reducing the need for additional investment in 

more costly new generation capacity.  

 Can potentially be a new source of income for municipalities with 

appropriate regulation on use of system cost and pass through of 

savings from avoided investment costs. 
Implement clear guidelines and 

procedures with regard to wheeling. 
 Rapid uptake of private projects and PPAs leading to  a significant 

scale up of the renewable energy IPP sector outside of the REIPP 

programme and with a much lower administrative cost. 

 Creates a new source of revenue for the system operator.  
Lobby for changes to building codes 

and regulations requiring a higher 

content of renewable energy on new 

and government buildings in areas 

with high resource. 

 Creates an immediate and sizeable market for renewable 

installations and technology without the need for new credit 

programmes or incentives (as costs would be absorbed under 

existing construction costs).  

Consider updating Electricity 

generation act to remove admin 

barriers 

 Reduces the administrative burden on installers and users to 

reduce cost and procedural hurdles to the small scale sector.  
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Inputting into the IRP development 

process and other high level policies 

for specific targets in respect of 

small scale renewables.  

 Ensure a consistency of vision and objectives across government 

concerning the small scale sector.  

 Provides a framework for harmonising programme activities 

between departments.  

  
Advocate for the formation of an 

inter-agency (relevant govt 

departments + ESKOM + NERSA etc.) 

forum to coordinate renewable 

energy policy 

 Streamlines different policies and practices across departments to 

remove potential for policy conflict. Creates unified policy 

implementation in practice to reduce administrative costs on the 

industry.  

Advocate with Department of Rural 

Development and Land Reform for a 

priority streamlined process for 

renewable energy projects on state 

managed land for projects with high 

local benefit  

 Creates new asset base for many communities where land is 

currently underutilised 

 Improves local productivity and livelihoods potential. 

7.6  Recommendations for Further Work 

The following includes a few recommendations for further work: 

 To develop a more holistic approach to localisation programs for the energy sector, 

potentially expand existing efforts or commission a new study to consider other renewables 

and energy efficiency solutions (e.g. CSP, solar water heaters, heat pumps, efficient lighting, 

conservation) with high potential to promote the local energy sector and meet South 

Africa’s energy and economic goals. 

 Build on existing work conducted by Eskom (if available) to develop a comprehensive study 

on technical factors and penetration limits of the South African grid to integrate small scale 

renewable energy. 

 Conduct a more detailed levelised cost of energy study on all generation options to help 

further inform and prioritise government programs. This could be done in collaboration with 

DoE on the development of the next IRP, or independently. 

 In collaboration with a municipality, consider implementing a waste water treatment biogas 

demonstration project to further technology acceptance, better understand required 

legal/regulatory processes and highlight benefits 
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 Consider building on existing effort by SALGA who is currently working with 4 metros to 

model the impacts of net metering on municipal funding and exploring alternative funding 

mechanisms, which it anticipates to finalise by the end of 2013. 

 Potentially assist with expanding Nelson Mandela Bay’s net metering pilot programme to 

other municipalities 

 Consider collaborating with the DoE to encourage renewable energy for off-grid 

communities in the country. For example, a feed-in-tariff or procurement pilot program to 

allow an IPP to supply on-site renewable energy to an off-grid community where grid 

extensions make the cost of this micro grid competitive.10 

 Potentially work with the Gauteng Provincial Government to use local content for its RFP on 

rooftop solar, biogas and boilers for hospitals targeting government buildings specifically 

(including 12 billion rand on rooftop alone) and expand to other regions. 

7.7  Additional Outcomes from Stakeholder Workshop 

The stakeholder workshop was held on August 1st, 2013. It focused on the small scale renewable 

energy industry in South Africa and obtained feedback from key industry stakeholders on how to 

enable economic growth and jobs within the local industry. Feedback from the workshop were used 

as inputs into this study to help identify growth opportunities in the local renewable energy industry 

related to the Department of Energy’s renewable energy SPI4P programme as well as the local small 

scale renewable energy industry developing independently of the SPI4P.  Your assistance in 

attending the stakeholder workshop which will inform this project is much appreciated. 

Some of the organizations in attendance included: 

 CSIR 

 SABIA 

 Department of Energy 

 Department of Environmental Affairs 

 Department of Public Enterprises  

 Department of Science And 

Technology 

 Department of Trade and Industry 

 Kayema Energy Solutions 

 National Empowerment Fund 

 National Treasury 

 SALGA 

 SANEDI 

 SAPVIA 

 SAWEA 

 SESSA 

                                                           
10 This idea for a project emerged out of discussions held during the September 2013 Windaba in Cape Town. 
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 NERSA 

 Eskom 

 Gauteng Provincial Government 

 GIZ 

 Industrial Development Corporation 

 Southern African Bioenergy Association 

 Technology Innovation Agency 

 University of Johannesburg 

 World Wildlife Fund 

 

Key outcomes and discussion points from the stakeholder workshop are incorporated into the 

research for this study and are summarised below: 

Discussion Question 1, what are the other existing government and related entity programmes 

that are currently underway to help unlock small scale renewables? 

i. An SABS technical committee is currently looking at standards to provide the market with 

certification for quality products.  

ii. CSIR has formed a group to look at smart and hybrid energy systems for rural communities – 

its ultimate objective is to find out what financial models could work for this sector.  

iii. SALGA and Sustainable Energy Africa are working with 4 metros on modelling the impacts of 

net metering on municipal funding and exploring alternative funding mechanisms.  This 

should be finalised by the end of 2013.  

iv. MYPD3 includes some demand side subsidies for Eskom to use for renewable  technologies. 

v. The working for Energy Programme is focussing on off grid electricity generation.   

vi. The IDC has an energy efficiency fund in place and is looking at financing for the SCI4P. 

vii. GIZ and SALGA are undertaking a study on mapping municipal permitting processes for RE 

projects. 

viii. Nelson Mandela Bay is looking at piloting net metering activities.  

ix. Gauteng Provincial Government has put out an RFP for rooftop solar, biogas and boilers for 

hospitals targeting government buildings specifically which includes 12 billion rand on 

rooftop alone. 

Discussion Question 2, what other localisation opportunities exist in SA for small scale renewable s 

and how should the dti focus its localisation efforts on these? 
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i. Local content in biogas can go up to 90%. The market hasn’t been developed yet in SA for 

biogas but there is massive potential. If you can roll out stimulus for rural small scale 

projects then there is significant localisation potential in this sector.  

ii. Its critical to establish the market first – market size is critical to localisation success, then 

refine the regulations over time.  

iii. It’s critical to engage the funders on this issue. The transactional cost of projects would kill 

most of the small scale projects in the REI4P. The transactional costs must come down as the 

programme moves forward. We need to define a minimum set of funding requirements and 

eliminate the rest.  

iv. The CSIR together with Shell implemented a project in Eastern Cape – their experience led 

them to believe that small projects should be funded on a portfolio basis. 

v. A refit may be a better opportunity for the small scale projects.  

Discussion Point 3, What should be the government goals for the industry beyond the IRP and 

REI4P and what support policies/programmes are needed to implement these goals? 

i. SARI is critical to the long term future of renewables and should be supported.  

ii. Its critical to revisit the concept of a feed in tariff for small scale projects. In international 

cases where small scale projects were successful it was because of a feed-in tariff.  

iii. Some IPP projects are starting to cut corners on the economic development and local 

content due to declining cost of electricity. The economic benefit model needs to be re-

examined to see if the current models are effective and good value for money. 

Discussion Part 2: Key Action Programme Recommendations 

i. Facilitation of net metering and power wheeling will be critical to future market size. 

ii. NERSA needs to be encouraged to lead the way on net metering and wheeling. 

iii. Working with municipalities to address impacts on municipal funding is a key barrier to 

address. 

iv. An audit of government buildings should be undertaken and a retrofit of small RE 

undertaken where appropriate.  

v. Ensure that energy efficiency programmes are integrated with support for renewables. 
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vi. Financing to support quality assurance / performance guarantees of local manufacturers will 

be important.  

vii. Provide municipalities with legal tools to understand and use the MFMA to prevent that 

being a blockage to the development of renewables at municipal level.  

viii. An extension of the ESKOM SOP or a similar programme is critical to support demand. 

ix. Refocus the SCI4P using job creation as the key local benefit criteria and less so on 

manufacturing content per se.  

x. We need to find alternative funding mechanisms to the current project finance approach for 

SCI4P. 

xi. A subsidy should be implemented to install biogas plants to deal with municipal waste water 

problems and legal assistance is needed for municipalities to addresses or overcome the 

MFMA restrictions. 
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Appendix: List of RE Related Incentives in RSA from National Treasury 

General Incentives 

1. The implementation of the electricity generation tax (1 July 2009) which serves as a proxy for a 

carbon tax.  The electricity tax of 3.5c/kWh applies to electricity generated from non-

renewables11 and forms a key part of Treasury’s response to shortages in electricity supply.  The 

rationale for this instrument is two-fold: 

i. Over the long term, achieve climate change objectives and provide 

incentives for the deployment of cleaner, more energy efficient technologies 

and encourage the production of alternative energy sources such as 

renewables; and   

ii. In the short term, to assist with demand side management measures.   

 

2. Energy efficiency savings tax incentives, announced in the 2009 budget, which effectively  

entails the deduction against productive taxable income an amount equal to the value of the 

energy efficiency savings measured against baseline efficient operations.  The implementation of 

this measure is subject to the issuance of regulations by the Department of Energy.     

 

3. Energy efficiency-related criteria in the Industrial Production Policy incentive scheme, 

developed in conjunction with Dti. 

 

4. The Incandescent bulb tax of R3 per globe implemented from 1 November 2009.   

 

5. Tax exemption for income derived from the disposal of primary CERs generated from projects 

under the Clean Development Mechanism   

 

6. In budget 2010, the flat rate specific excise tax based on vehicle carbon emissions was proposed.  

The tax applies to each gram of new passenger vehicle emissions above 120 gCO2/km at the rate 

of R90 gCO2/km effective from 1 September 2010 and for doubles cabs a tax of R125 applies to 

emissions above 175gCO2/km effective from 1 March 2011.  With respect to fuel taxes, the 

                                                           
11 Coal, petroleum based fuels, natural gas and nuclear.   
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general fuel levy has been increased with the intention to in future equalize the levy on petrol 

and diesel.   

 

7. In support of climate and environmental objectives, the Treasury has also undertaken specific 

incentive and subsidy measures that promote investments in cleaner energy such as renewable 

electricity and fuels.  These measures seek to contribute towards the development of climate 

and environment friendly investments.  These  are:  

a) three year accelerated depreciation allowance for plant, equipment and machinery 

used in the production of biofuels (bioethanol and biodiesel) at the rates of 50:30:20 

per cent; 

b) extension of the above depreciation regime for energy generated from renewable 

sources such as wind, solar, small-scale hydro and biomass; 

c) Implementation of the 50 per cent fuel tax concession for biodiesel; and 

d) 150 per cent income tax deduction for scientific and technological research and 

development expenditure, and R&D capital expenses can be written off at the rate of 

50:30:20 per cent over three years.   

Green Fund: 

The Green fund is allocated R1.1 bn (R300m in 2012/13, R500m in 2013/14 & R300mil in 2015/16). 

The DBSA is the implementing agency of the fund and operates and reports on the objectives of the 

fund to the Management Committee. It includes 3 policy funding windows:   

i. Low carbon economy 

ii. Green cities and towns  

iii. Environmental and Natural Resource Management 

 

The key objectives of the Green Fund are: 

iv. Promote innovative high impact green programmes and projects 

v. Strengthen institutional and technical capacity to mainstream green and climate 

issues into the economy 

vi. Reinforce climate change response through green interventions 

vii. Build an evidence base for the expansion of the green economy 

viii. Attract additional resources to support South Africa’s green economy 

development  
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Other initiatives include: 

a) Renewable Energy IPP Programme  

b) Solar Park 

c) Eskom CSP  

 

Budget Programme Initiatives include: 

• Electricity Demand Side Management Programme (Eskom and Municipalities) – mainly solar 

water geysers 

• Integrated national electrification programme  

• Clean Energy Programme of the DOE focusing on Energy Efficiency and Renewable Energy 

and the Designated National Authority – Clean Development Mechanism  

• Manufacturing Competitiveness Enhancement Programme – grant for upgrading projects to 

encourage energy efficiency and cleaner production practices 
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