PROJECT BACKGROUND AND SCOPE
The South African Photovoltaic Industry Association (SAPVIA) in collaboration with South
Africa’s Department of Trade and Industry (the DTI) and the World Wildlife Fund (referred
to as “the client”) commissioned EScience Associates in association with Urban-Econ and
Chris Ahlfeldt (referred to as “the consultant team”) to conduct a research study into the
localisation potential of solar photovoltaics and the strategy needed to support a large scale
roll-out in South Africa (referred to as “research study”).
The research study began in July 2012 and continued until March 2013. The specific scope
for the study and the deliverables that were produced are outlined in Table A.
Table A: Project Scope and Deliverables
STUDY SCOPE
DELIVERABLE
Defining the State of the Global Solar PV Industry
Defining the State of the Solar PV Industry In SA
Analysing the Local PV Industry and the Value Chain

1. Global PV Industry Analysis
2. Local PV Industry and Value Chain analysis

Determining Financial Dynamics of the Market

3. Financial Dynamics Review

Conducting a Situational Analysis

4. Desired State and Opportunity Analysis

Determining the Localisation Potential

5. Localisation potential and Recommendations

This research study focuses primarily on four PV market segments namely:
 Residential scale rooftop and stand-alone (on-grid and off-grid configurations)
 Commercial scale rooftop and stand-alone
 Fixed-axis utility scale ground mount
 Single-axis utility scale ground mount
Building integrated Photovoltaics (PV) and solar thermal market segments are outside the
scope of this research study.
This report integrates all deliverables that have been submitted throughout the project that
encompass information addressing all points of the study scope. It is structured according to
three core sections, i.e.:
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Section 1. Global PV industry analysis: This section focuses on summarizing the
state of the global solar PV industry. Content is based primarily on literature reviews
and the consultant team’s industry experience.
Section 2. Local PV industry analysis: This section provides the overview of the
local PV industry in the country and composition the downstream activities along its
value chain. It also describes the issues surrounding financial aspects and certification
issues. The information presented in this section is primarily based on the data
sourced through interviews with various industry players and to some extent the
review of secondary information. About 28 companies with current and future
operations in South Africa have been interviewed representing developers, EPC
contractors, small and medium-scale project installers, PV components distributors,
existing and potential manufactures of PV modules, mounting structures, inverters,
cables, transformers, batteries, and suppliers of key input materials. All information
in this document is provided in an aggregated format with the purpose of
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determining the salient features and dynamics of the existing PV industry in the
country.
Section 3. Localisation scenario and strategic recommendations: This
section of the report outlines the localisation scenarios and describes the conditions
under which these scenarios will be attained. The section also describes the general
strengths and weaknesses of the industry in the country and highlights critical factors
that are detrimental to its development. It concludes with the presentation of
strategic recommendations proposed to be implemented to facilitate the
development of the PV industry in the country and realise socio-economic
opportunities that it brings.

TABLE OF CONTENTS
ACRONYMS ......................................................................................................... VI
EXECUTIVE SUMMARY ................................................................................... VIII
SECTION 1: GLOBAL PV INDUSTRY ANALYSIS ........................................... 1
1.

INTRODUCTION ..................................................................................................................2

2.

SOLAR PHOTOVOLTAIC TECHNOLOGIES IN BRIEF ...............................................3

3.

INDUSTRY IN BRIEF ..............................................................................................................4

4.

PV MARKET COMPOSITION AND DYNAMICS ...........................................................7

5.

INDUSTRY TRENDS: INVESTMENT, PRODUCTION, & EXPORTS ..................... 12

6.

PV INDUSTRY EMPLOYMENT POTENTIAL ............................................................... 13

7.

INTERNATIONAL GOVERNMENT SUPPORTING POLICIES................................ 15

8.

SYNTHESIS ............................................................................................................................ 18

SECTION 2: LOCAL PV INDUSTRY ANALYSIS ........................................... 19
1.

LOCAL PV INDUSTRY OVERVIEW ............................................................................... 20
1.1 Policy environment and PV market development ................................................ 20
1.2 Market segments.......................................................................................................... 28
1.3 Utility-scale market segment analysis ...................................................................... 31
1.4 Commercial/industrial market segment analysis .................................................. 38
1.5 Residential market segment analysis ....................................................................... 44

2.

PV INDUSTRY DOWNSTREAM ACTIVITIES .............................................................. 51
2.1 Downstream utility-scale market segment ............................................................ 52
2.2 Downstream large commercial and industrial market segment ....................... 57
2.3 Downstream small commercial, industrial and residential market segment .. 60

3.

PV INDUSTRY UPSTREAM ACTIVITIES ........................................................................ 64
3.1 PV module ..................................................................................................................... 64
3.2 Inverters ........................................................................................................................ 81
3.3 Mounting structures and trackers ........................................................................... 87
3.4 Cabling ........................................................................................................................... 95
3.5 Batteries....................................................................................................................... 101

4.

CERTIFICATION AND FINANCING .......................................................................... 104
4.1 Certification and standards ..................................................................................... 104
4.2 Financing ...................................................................................................................... 106

5.

iv

SYNTHESIS .......................................................................................................................... 110

SECTION
3:
LOCALISATION
SCENARIOS
AND
STRATEGIC
RECOMMENDATIONS .................................................................................... 112
1.

PV INDUSTRY SWOT ANALYSIS ................................................................................. 113

2.

PV INDUSTRY LOCALISATION SCENARIOS .......................................................... 117
2.1 Localisation assumptions .......................................................................................... 117
2.2 PV industry roll-out scenarios ................................................................................ 122
2.3 PV market development and localisation scenarios........................................... 128
2.4 Job creation potential ............................................................................................... 133

3.

STRATEGIC RECOMMENDATIONS AND CRITICAL SUCCESS FACTORS.... 134
3.1 Market development recommendations .............................................................. 135
3.2 Recommendations with respect to localisation facilitations ............................ 138

BIBLIOGRAPHY ............................................................................................... 141

v

ACRONYMS

vi

BOP

Balance of Plant

BRICS

Brazil,Russia, India, China, South Africa

CAGR

Compounded Annual Growth Rate

CIGS

Copper, Indium, Gallium, Selenide

CPV

Concentrating PV

CSP

Concentrated Solar Power

DBSA

Development Bank of Southern Africa

DNI

Direct Normal Irradiance

DOE

Department of Energy

DTI

Department of Trade and Industry

EPC

Engineering, Procurement and Construction

EPIA

European Photovoltaic Industry Association

EPIA

European Photovoltaic Industry Association

EU

European Union

FIT

Feed-in-Tariff

FTE

Full Time Equivalent

FTE

Full Time Equivalent

GEEF

Green Energy Efficiency Fund

GW

Gigawatt

HH

Households

IDC

Industrial Development Corporation

IEC

International Electrotechnical Commission

IRP

Integrated Resource Plan

IRR

Internal Rate of Return

ISO

International Organization for Standardization

kWh

Kilowatt-hour

LC

Local Content

LCOE

Levelised Cost of Electricity

MW

Megawatt

NERSA

National Energy Regulator of South Africa

P&Gs

Preliminary and General

vii

PIC

Public Investment Corporation

PPA

Power Purchase agreement

PV

Photovoltaics

PVC

Polyvinyl Chloride

REFSA

Renewable Energy for South Africa

REIPPP

Renewable Energy Independent Power Producer Programme

RFI

Request for Information

RFP

Request for Proposals

ROI

Return on Investment

ROW

Rest of World

SABS

South African Bureau of Standards

SAPVIA

South African Photovoltaic Industry Association

SHS

Solar Home Systems

UNEP

United Nations Environment Programme

W

Watt Capacity (peak)

WWF

World Wildlife Fund

XPLE

Cross-Linked Polyethylene

EXECUTIVE SUMMARY
Rising energy and fuel prices, electricity supply constraints, pressure to decarbonise the
energy industry, and goals for economic expansion in South Africa contribute to the
growing demand for renewable energy in the country. In response, the South African
government has developed various programmes to further support the development of
renewable energy projects in South Africa such as the Renewable Energy Independent
Power Producer programme (REIPPP). The government also intends to use such
programmes to aid with other goals such as economic growth and job creation. As a result,
the REIPP programme establishes local content requirements for projects to encourage
growth of the local industry.
This research study further investigates these local content requirements for solar PV
technologies specifically to help understand what targets are possible given the current state
of South Africa’s solar PV industry and its role in the global industry. In addition, the
research study contributes to a strategy for how to enable stable growth in the solar PV
market and achieve a sustainable local solar PV industry in South Africa beyond the REIPPP’s
utility-scale project boundaries.

Global PV industry
The global solar PV industry has grown rapidly and made considerable progress in the past
decade. Investment in solar thermal energy and solar PV increased by 52% to $147 billion in
2011, resulting primarily from growth in rooftop PV installations in Germany and Italy as
well as large-scale solar thermal electricity generation projects in the US and Spain (UNEP,
2012). As of 2011, 29 665MW of PV systems were in operation of which Europe accounted
for more than 70% while the African market accounted for less than 1% of global solar PV
installed capacities (EPIA, 2012).
Improvements in technology and production methods that were made possible due to
rapidly increasing demand and achieved learned rates, as well as a recent global supply
surplus in the solar PV industry have helped to significantly reduce costs. Prices for solar PV
systems in Europe fell roughly by 50% between
2005 and 2010 and are projected to decrease
further by 35-50% by 2020 (EPIA/Greenpeace,
2011). However, initial capital costs are still the
major barrier for a widespread adoption of the
technology. This is particularly applicable to
developing countries and countries without
established regulatory and financial support for
diffusion of these technologies throughout
various market segments, such as utility-scale,
commercial and industrial scale, and residential.
As indicated in Figure 1, PV installed capacities
in South Africa and India, for example, are ten to Figure 1: Solar PV Installed Capacity per
Capita (2011) (EPIA/Greenpeace, 2011)
hundred times lower than that observed in the
European countries, Australia, and the United States. Until the price of solar PV
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technologies becomes more competitive with alternative generation sources, the industry
will need reliable stakeholder commitment and government support in the near term to
reach grid parity. This includes the South African government taking action to incentivise the
adoption of technologies while removing regulatory and legislative barriers to enable
industry growth.
Furthermore, when trying to decide how to
plan its localisation goals and government
support programmes, South Africa should
take note of the rapidly changing and highly
competitive global solar PV industry in order
to better understand how to best position
itself in the market and across the value chain.
For example, the solar PV manufacturing
industry is highly competitive internationally
with over 1 500 c-Si module production
companies as of 2009 producing over 50GW
of modules per year. Figure 2 demonstrates
Figure 2: 2010 Global Solar PV Exports by
Region/Country
(U.S. Department of Energy,
that most of these are Asian manufacturers
2012)
that accounted for over half of the global
supply of solar PV systems in 2010. The manufacturers with the most market share benefit
from economies of scale and a vertically integrated manufacturing process to keep costs
low, making it difficult for a smaller solar PV module manufacturing company in South Africa
to compete.
Nevertheless, the outlook for the PV industry is positive. It is anticipated that the global PV
industry capacity could reach between 345GW and 688GW by 2020 and could be triple of
that by 2030 depending on the growth trajectory and other market drivers
(EPIA/Greenpeace, 2011). Importantly, the solar market is expected to shift from developed
to developing countries in the medium to long term, with Africa sharing between 4.1% and
5.7% of the global PV installed capacity by 2030 (EPIA/Greenpeace, 2011). This shows a
significant opportunity for South Africa to capitalise on its solar resource endowment,
especially considering the fact that austerity measures in Europe and the legislative deadlock
in the United States will most likely lead to the expansion of the renewable energy
companies into the developing countries to maintain the industry growth (UNEP, 2012).
The development of the PV industry can bring significant socio-economic benefits. In
addition to improving energy security, it is associated with a significant job creation
potential. In 2010, between 252 000 and 333 000 Full Time Equivalent (FTE) jobs were
created in the industry, which by 2020 could increase to between 1.5 and 2.4 million FTE
jobs (EPIA, 2011). EPIA/Greenpeace (2008) stimated that about 49.6 37 Full Time Equivalent
jobs per MW was created along the PV industry value chain excluding operations and
maintenance in 2007, which could be expected to drop to 41.8 FTE jobs per MW by 2020
due to productivity improvements. Realisation of employment potential associated with first
few stages of the value chain in any given country would be subject to numerous factors,
including the capabilities of the local industries and regulatory framework that affects the
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diffusion of the technology among various market segments. It is thus imperative to
understand this to assess the realistic job creation potential associated with the
development of the industry in South Africa.

South Africa’s PV industry
The PV industry in the country is in 35
its early stage of development 30
compared to the European, Asian 25
and USA markets, despite the fact 20
that PV technology was introduced 15
in South Africa back in the 1980s. By 10
the end of 2012, an estimated
5
30MW of solar PV was installed in
0
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
South Africa (Figure 3). Various
Residential - rural
Residential - urban
Small commercial
programmes and applications such
Commercial+industrial
Utility-scale
as fee-for-service concessions, offFigure 3: South Africa PV installed capacity
grid solar electrification, solar
schools, and telecommunication applications accounted for most of this installed capacity.
The PV market in the country, however, is expected to pick up significantly from 2013
onwards primarily driven by the following:


REIPPP programme that allocated 8 400MW towards PV technology and with
631.5MW of PV utility-scale projects already reaching financial closure and under
development
 Small-scale renewable energy programme (between 10kW and 1MW), launched by
Eskom, which is based on a rebate scheme and targets to procure 10MW from
small-scale renewable energy solutions in the initial pilot phase
 Potential launch of the Small Projects IPPP that targets utility-scale projects ranging
between 1MW and 5MW of installed peak capacity
 Increase in electricity prices by 8% per annum
 The introduction of the carbon tax in 2015
To better characterise trends and identify opportunities for improvement, this research
study segmented the South African solar PV market into three main categories, namely
utility-scale, commercial/industrial scale, and residential scale. The dynamics of these
markets segments and the expected future trends are outlined below:
1. Large utility-scale market segment (>1MW): This market segment is expected
to dominate the market in terms of installed capacities in the near to medium-term
and is anticipated to account for 1.1GW of PV projects in the next few years
considering the approved projects under Bid Window 1 and Bid Window 2. In Bid
Window 2, projects averaged a 47.5% local content and R28.9/W of project costs,
showing a significant improvement on Bid Window 1 projects. On average,
construction of utility-scale projects estimated to create 5.83 FTE jobs per MW;
while operations and maintenance estimated to create 0.35 FTE jobs per MW of
installed capacity. PV modules, inverters, and mounting hardware/trackers are among
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the biggest expenditure items and account for about two thirds of the total project
cost. Market certainty and government commitments are among the biggest
challenges that impede the development of this market segment. Requirements with
respect to bankability of projects coupled with the local manufacturing industry
capabilities and capacities is among the core factors that restrain a wide participation
of local companies in the supply value chain for these projects.
2. Medium to large commercial and industrial market segment (10kW1MW): This market segment grew rapidly in the past few years with rooftop
applications accounting for the largest number of installations while ground-mounted
applications had higher installed capacity. These systems have a payback period of
about five to seven years and are increasingly seen by businesses and industries as a
means to reduce their carbon footprint and long-term operating expenses. The cost
of roof-mounted PV systems within this market segment ranges between R20/W and
R27/W depending on the size of the system; while ground mounted PV systems
could reach up to R55/W. The construction and installation of PV systems for
commercial and industrial applications estimated to create between 5.3 and 8.0 FTE
jobs per MW (i.e. 6.7 FTE jobs per MW on average) depending on the size and
positioning of the system (i.e. rooftop or ground mounted). As in the case with
utility scale projects, PV module, inverters and mounting hardware are the largest
cost items that account for about 75% of the total project costs. The greatest
impediment to the diffusion of PV technologies within this market segment is the
combination of high upfront costs and the lack of financial incentives offered by
government.
3. Small residential market segment (<10kW): Unlike the other market
segments, grid supported and autonomous off-grid PV systems that employ batteries
or represent hybrid systems are used for household PV systems. Since the
introduction of PV systems in the country, this market segment was dominated by
applications in rural households; however, in the past few years the application of PV
systems in urban areas has picked up significantly. On average, the cost of PV system
in this market segment ranges around R25/W-R30/W for grid-supported applications
and R40/W-R55/W for autonomous off-grid applications with battery storage. Jobs
created during the installation of residential P V systems vary depending on whether
it is a rooftop or a monopole. Rooftop systems are most common and they
estimated to create between 6.1 and 9.2 FTE jobs per MW (i.e. 7.7 FTE jobs per
MW on average).Most of PV systems for households are being installed on rooftops;
however, ground mounting or monopole systems can also be installed, but they cost
approximately 5-10% more. PV module and inverters are among the top three
biggest cost items for household PV systems. For autonomous systems, though,
battery becomes one of the largest cost items if not the largest cost item in some
cases. This market segment provides for the biggest growth opportunity in the longterm with over 10GW potential. However, high upfront costs, absence of financial
incentives, poor public awareness and the lack of regulatory rules regarding
wheeling/selling of electricity via the grid are the major barriers to the realisation of
this potential.
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South Africa’s PV value chain
The structure of the PV industry in South Africa is highly skewed towards downstream
activities that include project developers, Engineering, Procurement, and Construction
(EPC) contractors, system and technology integrators, installers, operators, owners, and
users. The local utility-scale market segment is dominated by international companies with
expertise and experience in project development and establishment of utility-scale PV
projects. The utility-scale market segment is characterised by a notable vertical integration
along the downstream activities as many of industry players have clearly expanded their
roles and scope of work into project development, EPC, and Operations and Maintenance
(O&M). These though are primarily international companies with extensive experience and
expertise in developing, constructing, and operating projects. Vertical integration is also
observed among commercial and industrial market segments, as well as the residential
market segment, which unlike the utility-scale market, is dominated by local companies.
Despite growth in recent years, South Africa’s solar PV industry is still emerging. As
indicated above, a few components (i.e. modules, inverters, and mounting
structures/trackers) account for the majority of solar PV system costs; however, only a
small number of manufacturers that make these components actually operate in the
country. The following table outlines the biggest role players in manufacturing of selected
components:
Table 1: PV industry local component manufacturing capabilities
Local market leaders
Component
Comment
(manufacturers/assemblers)
PV module
 Tenesol, acquired by
 Emerging industry
SunPower
 Market dominated by imported
 Solaridirect
 Local companies - assembly lines of c-Si
 SetSolar
technology
 Total capacity: 158MW
 Potential assembly capacity: 308MW
 Local content: 21.5%-25.5%
Inverter
 AEG
 Emerging industry
 TUB (setting up facility)
 Market dominated by imported products (SMA,
Victron, Outback, Siemens)
 MLT drives
 Locally manufactured inverters tend to have
 Microcare
higher prices than imported inverters
 Local content varies between 35%-75% depending
on the manufacturer
Mounting
 Mounting hardware:
 Emerging industry
structures/trackers
PowerWay, Schletter, PIA
 Have significant cost reductions potential
Solar, Tenesol, Solairedirect
 Manufacturing of components generally
 Trackers: PowerWay, Pia
outsourced to local aluminium/steel companies
Solar, and Reutech
 Local content is about 95% due to raw steel and
aluminium being considered 100% local

South Africa also has the capability to manufacture cabling and batteries; however, due to
industry structures and other market pressures such as declining demand, increasing
production costs, and growing volumes of subsidised imported products, they remain largely
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uncompetitive. Heavily subsidised products and dumping from some Asian countries also
make it difficult for local companies to compete with these imports.

Certification and financing
Successful approval of any utility-scale project is closely linked to the financing structure and
financial model employed by developers. In South Africa, funding for utility-scale projects is
offered by both commercial banks and development financial institutions such as the
Industrial Development Corporation (IDC), the Development Bank of Southern Africa
(DBSA), the Public Investment Corporation (PIC) and the National Empowerment Fund
(NEF). For financial institutions to take the project through a credit control, they perform
technical, legal, insurance, and financial due diligence. Bankability of projects is among the
key criteria that are being looked at by the financial institutions in selecting the projects to
support.


In the utility scale projects, lenders’ technical advisors check that at least the major
components being used conform to relevant international standards (i.e. IEC and
ISO) and that companies manufacturing them have a good track record, provide
warrantees on the products either by themselves or through their parent companies,
be solvent, and has sufficient assembly or manufacturing capacity to supply
components for the project on time.
 In the residential, commercial and industrial sectors, there have been no prescribed
standards before 2012 and these sectors were largely unregulated. In 2012, SANS
959 series of standards was issued by the South Africa Bureau of Standards (SABS)
for photovoltaic systems, which are only used in national electrification programmes
and enforced by Eskom but are not forced onto general installers.
Project finance among the PV projects in the first two rounds of REIPPP programme was
typically structured according to 70:30 or 75:25 debt/equity ratios. The project funding
structure considers the risk profile of the project, which is a function of a number of factors
including track record and guarantees of technology providers, profile of sponsors, as well
as experience and financial strength of EPC and O&M companies
Debt financing for solar PV projects is done by both development finance institutions and
commercial banks. Equity financing, aside from private investors and asset management
companies, is largely provided by the development finance institutions
Debt financing costs between development finance institutions and commercial banks do
not differ significantly as the former try to match the rates offered by the latter. Equity
returns range primarily in the late teens to mid-twenties, which are considerably greater
than the returns obtained on the projects built in the developed countries and which makes
the current market so attractive to the investors.
Financial institutions did not specify criteria for the local content and particularly for the
location of manufactured components such as PV panels and inverters for projects
submitted under Bid Window 1 and Bid Window 2. Although, the IDC is planning to change
its criteria for projects to be submitted under Bid Window 3 and will insist on the solar
modules to be manufactured or assembled locally; the rest of the development financial
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institutions and commercial banks plan to retain their current approach, which means that
bankability will remain to be part of decision making. Considering that the country does not
have a well established PV and inverter manufacturing industry and that some companies
cannot satisfy the bankability requirements of the financial institutions at this stage, the
increasing local content in the future could be associated with the greater risk profile of
projects leading to the greater financing costs and subsequently Levelised Cost of Electricity
(LCOE).

Localisation scenarios
The potential for localisation in the PV industry lies in the biggest expenditure items such as
PV module, inverters, and mounting structures/trackers as these three components account
for between 68%-73% of the total project cost depending on the target market application
as indicated in the figure below.
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Figure 4: Average cost breakdown of PV systems

This research study modelled four localisation scenarios, which were formulated on the
basis of information gathered with respect to the status of local industries and time required
for increasing capacities or set up new capabilities.
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Baseline or a Status Quo: This option refers to the level of localisation that has
been observed in the recent past. It largely refers to the average local content that
was referred to in PV projects approved under Bid Window 2.
Imminent scenario: This local content scenario refers to the capabilities and
capacities that exist in SA and that either already exploited or could be exploited in
the immediate future to increase the local content percentage due to the established
capabilities (e.g.: junction boxes, structures/trackers).
Low road scenario: This scenario implies the addition of procurement of inputs
and components that could be manufactured in South Africa if some effort is put
forward to set up new capabilities or expanding existing capacities. This scenario
assumes that the existing industry status quo would be sufficient to justify the
investment in these new capabilities or expanded capacities (e.g.: glass substrate).
High road scenario: This particular scenario implies the increase in the local
content of specific components that become possible with the significant increase in
demand for PV installed capacities coupled with concerted effort that justifies an
increase in manufacturing capacities or setting up new capabilities (e.g.: silicon cell).

Table 2 provides a summary of local content percentages for key components assuming
various localisation scenarios for the utility-scale projects with single-axis trackers only.
Since the cost structure of projects for utility-scale projects and systems applied in other
targets markets will be different, the local content assumptions for these systems will also
differ. Considering though that the local content is the focus of the REIPPP that includes
utility-scale projects only and the trend shows that a greater number of PV solar parks are
built using single-axis trackers, the local content assumptions for the chosen scenario is
assumed to be most representative and thus most adequate for future decision-making.
Table 2: Local content assumptions for utility-scale projects using single axis trackers
Local Content Percentage Per Component
Key Component
Baseline
Imminent
Low Road
High Road
Crystalline module
24%
28%
37%
90%
Inverter
0%
36%
77%
87%
Trackers
80%
80%
80%
80%
Wiring
10%
100%
100%
100%
BOP
TOTAL

90%
50%

90%
59%

90%
66%

90%
88%

The increase in localisation is expected to come with a premium, as the costs of locally
produced components are expected to be slightly greater than the costs of imported
components. The increase in costs due to the growth of the local content is largely
attributed to the increase in prices on the following components or input items:
 Glass substrate
 Wiring
 Magnetic and transformers
 Silicon cell
Table 3 indicates the changes in the unit capital costs (R/W) of installed PV systems that can
be expected with the increase of the local content.
Table 3: Implications of the increased localisation on capital cost of PV projects per Watt
Components
Utility w/o trackers
Utility with trackers
Commercial/industrial
Residential grid-supported
Residential off-grid

Basic
assumptions
LC
R/W
%
48%
R 22.47
50%
R 24.51
43%
R 20.00
40%
R 27.50
30%
R 47.00

Imminent

Low road

High road

LC %

R/W

LC %

R/W

LC %

R/W

57%
59%
52%
53%
39%

R 23.14
R 25.19
R 20.72
R 29.03
R 48.91

66%
66%
62%
65%
49%

R 23.27
R 25.32
R 20.81
R 29.21
R 49.02

89%
88%
90%
90%
65%

R 24.00
R 26.05
R 21.69
R 30.13
R 50.04

Since the increase in the local content will be associated with the expansion of local
manufacturing capabilities along the upstream activities, it will also likely lead to greater job
creation. Table 3 shows job creation assumptions associated with each localisation scenario
broken down in terms of market segments and value chain activities such as construction
and installation jobs, direct manufacturing jobs, and jobs that will be created with the
localisation along the manufacturing supply chain. Table 3 further highlights the need to
enable growth in the commercial/industrial and residential market segments as these market
segments will create more direct jobs on a per MW basis when compared to utility-scale
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projects. Direct jobs can be defined as jobs associated with the production or assembly of
core components.
Table 4: Summary of Solar PV Job Creation Potential by Localisation Scenarios
Basic
Imminent
Low road
assumptions
Construction and installation jobs (FTE person-years/MW)
Utility w/o trackers
5.83
5.83
5.83
Utility with trackers
5.83
5.83
5.83
Commercial/industrial
6.70
6.70
6.70
Residential
7.70
7.70
7.70
Manufacturing Jobs (Direct FTE person years/MW)
Crystalline module
2.70
2.70
2.70
Inverter
2.41
2.41
Mounting hardware w/o trackers
Trackers
0.33
0.55
0.33
0.55
0.33
0.55
Wiring
0.92
0.92
0.92
Sub-total w/o trackers
With trackers
3.95
4.17
6.36
6.58
6.36
6.58
Manufacturing Supply Jobs (Indirect FTE person years/MW)
Supply w/o trackers
With trackers
0.76
0.84
1.91
2.07
2.97
3.05
Utility w/o trackers
10.54
14.10
15.16
Utility with trackers
10.84
14.48
15.46
TOTAL
Commercial/industrial
11.41
14.97
16.03
Residential
12.41
15.97
17.03
Components

High road
5.83
5.83
6.70
7.70
2.70
2.41
0.33

0.55
0.92

6.46

6.58

3.64
3.72
15.83
16.13
16.70
17.70

PV industry roll-out scenarios
The development of the PV industry in South Africa is highly dependent on the uptake of
the PV technology by different market segments, which are driven by different factors. The
utility-scale market segment is policy-led as it is regulated by the Renewable Energy
Independent Power Producer Procurement (REIPPP) programme; therefore the roll-out of
the PV industry in this market segment is assumed to follow the IRP schedule. The
commercial/industrial and residential market segments are largely demand-driven and will
follow the technology diffusion pattern, which can significantly be affected by regulatory
policies and incentives as has been observed in the European and the Unites States markets.
Making use of Gompertz equation to predict various diffusion patterns for
commercial/industrial and residential markets segments, three roll out scenarios were
created. These differed in terms of the adoption rate (5%, 7%, or 10%) that could be
expected in these two market segments. Considering the projected and outlined PV
technology dissemination paths for all market segments, it can be concluded that total size
of the PV market in South Africa could reach between 11 946MW and 20 133MW by 2035
(Figure 4). The lower adoption rate, the lower expected demand for PV systems created by
commercial/industrial and residential market segment, thus the slower uptake of PV
technology in the country. This highlights the importance of a high adoption rate as the 10%
scenario will lead to the greater annual demand for PV systems. It will also result in the
residential and commercial/industrial markets segments surpassing the government-led
utility-scale market segment contributing to a more sustainable growth of the local PV
industry.
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Total demand depending on the adoption
rate (MW)

Total market - cumulative growth (MW)
20 000
15 000

20 133

25 000

15 149

20 000

11 984

15 000
11 946

9 003

10 000
5 000

2 680

7 562

2013-2017

2018-2022

8 400

2023-2027

5 548

3 372

5 000

2 238
Adoption rate = 10%

8 400

11 946
8 400

4 180
-

Residential
15 149

10 000

6 126
4 775

20 133

2028-2035

Adoption rate = 7%

-

1 881
1 665

3 378

Adoption
rate = 5%

Adoption
rate = 7%

Commercial
and industrial
Utility-scale

6 184

Adoption
rate = 10%

Figure 5: Total PV market growth paths

The rate at which the total PV installed capacity in the country will grow will have a direct
impact on the time when certain localisation scenarios can be achieved and when learning
rates that reduce costs of components can be reached (Table 5).
Table 5: Localisation scenario timelines
Years when learning rates are achieved
10% adoption rate, Total: 20 133MW by 2035
2015, 2018, 2023, 2029
7% adoption rate, Total: 15 149MW by 2035

2015, 2019, 2025, 2031

5% adoption rate, Total: 11 946MW by 2035

2015, 2019, 2025, 2034

Years when the local content increases
Growth path scenarios
Imminent
Low Road
10% adoption rate, Total: 20 133MW by 2035
2013
2015
7% adoption rate, Total: 15 149MW by 2035
2013
2015
5% adoption rate, Total: 11 946MW by 2035
2013
2015
Change in the local content for the respective scenarios
Growth path scenarios
Imminent
Low Road
Utility scale w/o tracker LC
48%  57%
57%  66%
Utility scale with tracker LC
50%  59%
59%  66%
Commercial LC
43%  52%
52%  62%
Residential LC
40%  53%
53%  65%

High Road
2019
2024
2025
High Road
66%  89%
66%  88%
62%  90%
65%  90%

The effects of the learning rates and localisation on average price of PV projects are outlined
in the next table (Table 6). It clearly illustrates the cost savings that could be accrued by
chasing higher adoption rates.
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Table 6: Localisation and roll-out scenarios implications on prices (R/W)
2013
2015
2020
Utility scale without trackers
R23.14
R19.80
R17.56
R23.14
R19.80
R16.83
R23.14
R19.80
R16.83
Utility scale with single axis trackers
R25.19
R21.54
R19.04
R25.19
R21.54
R18.31
R25.19
R21.54
R18.31
Commercial/industrial market segment
R20.72
R17.70
R15.92
R20.72
R17.70
R15.05
R20.72
R17.70
R15.05
Residential market segment
R29.03
R24.86
R22.05
R29.03
R24.86
R21.13
R29.03
R24.86
R21.13

10% adoption rate
7% adoption rate
5% adoption rate
10% adoption rate
7% adoption rate
5% adoption rate
10% adoption rate
7% adoption rate
5% adoption rate
10% adoption rate
7% adoption rate
5% adoption rate

2025

2030

R14.93
R14.93
R15.03

R12.69
R14.93
R15.03

R16.18
R16.18
R16.29

R13.75
R16.18
R16.29

R13.54
R13.54
R13.67

R11.51
R13.54
R13.67

R18.74
R18.74
R18.88

R15.93
R18.74
R18.88

Figure 6 further highlights the impact of a high adoption rate on jobs for each segment of
the value chain. It shows that with the increase in dissemination of PV technologies for
commercial/industrial and residential applications, the economy is benefiting from the
increase in job creation along the entire value chain and more specifically in manufacturing,
supply of inputs, and installation activities.
TOTAL FTE jobs over the 2013-2035 period
389 282

400 000

51 614

350 000

302 117

300 000
250 000

200 000
150 000
100 000

244 489

37 174

51 614

48 971

47 618

48 971
12 600
12 823
78 609

50 000
-

48 971

51 614

22 589
26 008
132 480
99 688

Supply
Manufacturing

Residential - installations
Commercial/industrial installations

Utility-scale - construction

39 872

53 247

71 426

Adoption rate = 5%

Adoption rate = 7%

Adoption rate = 10%

O&M - utilities

Figure 6: Job creation potential along the value chain for the scenario with single-axis trackers

While South Africa currently plays a small role in the global PV market, it is well positioned
to become a key participant in the industry. In 2011, the global PV installed capacity was
measured at 29 665MW. As indicated in the development and localisation scenarios, the
South African PV market could grow to between 11 946MW and 20 133MW by 2035
depending on the diffusion rate of PV technology in commercial/industrial and residential
market segments in the country. This means that the country has the potential to become
one of the largest contributors to installed solar PV capacities globally and a prominent
player in the PV industry. As indicated earlier in the report, the development of the local
industry to support the dissemination of PV technologies in the country could create up to
389 282 FTE jobs between 2013 and 2035. A key requirement for the creation of these jobs
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is the high adoption rate in the commercial/industrial and residential market segments which
would account for 204 723 or 52.6% of all jobs created along the value chain between 2013
and 2035.
Based on the above, it can be suggested that the success of the PV industry in the country
and subsequently the ability of the domestic economy to capitalise on the opportunities
created by the local solar resource endowments is greatly dependent on the facilitation of
the uptake of PV technologies by the commercial/industrial and residential market segments.
In addition, the utility-scale market segment is facing a number of challenges that could
potentially postpone the roll out of the utility-scale projects according to the IRP 2010
schedule and therefore delay the development of the industry leading to lower job creation
impacts. This means that government should focus on facilitation of the development of all
market segments to ensure significant and sustainable industry growth in the coming years.

Market development recommendations
Utility-scale market segment
The utility-scale market segment, due to the regulatory environment, provides for an
opportunity to develop the PV industry in the country. However, the objective of these
projects is to contribute to the security of electricity generation in the country, therefore it
should not be undermined by a localisation strategy. Government needs to ensure that
project developers and other stakeholders, such as financiers, are confident that the RE IPP
will incentivise them to plan for the long-term. The following points summarise this research
study’s recommendations in order to facilitate the successful development of the utilityscale market segment in South Africa:
a) Develop market confidence by removing uncertainty regarding future roll-outs (e.g. a
five year plan with a provision of a few years for planning)
b) Set up a standardised approach to project development to reduce administrative
burden for developers
c) Simplify bidding compliance to make it more affordable for small projects to
participate in the bidding process (high cost of compliance is currently a barrier for
some projects)
d) Build on its existing regulatory rules to enable wheeling of power and provide more
guidance on municipal network wheeling (non REIPPP utility-scale development
requires wheeling)
Residential and Commercial/Industrial Market Segments
A key finding from this research study is the need for the South African government to
encourage more growth in the commercial/industrial and residential market segments. The
key roadblock here involves electricity regulation that currently limits the sale of electricity
by customers back to the grid (e.g. net metering, wheeling). Discussions with NERSA on this
issue have begun; however, this should be a top priority of the South African government if
it wants to establish an enabling environment for industry growth. To summarise, the
activities that should be considered by government to establish an enabling environment for
these markets segments include:
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a) Address regulatory constraints (e.g. net metering, NERSA regulation on cost
recovery rules)
b) Assist with access to low-cost finance
c) Establish certification and monitoring mechanism (e.g. regulatory authority) for the
small/medium scale market segment players
d) Raise awareness regarding benefits of PV systems
a. Set up training manuals and facilities for installers
b. Training and education (schools, tertiary facilities)
Until the regulatory constraints are addressed, incentivising the market to speed up the
adoption rate that will lead to greater market sales, improved productivity levels, and
reduced costs is integral in the short to medium-term. In this context, the following
incentives for the industry may also be considered including:







Tax breaks for companies using solar PV electricity
Company grants for green technology acquisition (e.g. MCEP)
Rebates and/or Feed-in-Tariffs
Accelerated depreciation for companies
Financial tools (e.g. PV lease)
Incentives for developers of utility-scale projects to establish PV systems in the local
communities (as a part of social development)

Localisation Recommendations
The increase in the local content of solar PV projects implemented in the country will have
substantial positive socio-economic benefits in the form of greater employment, economic
growth, and improved standards of living of the directly and indirectly affected households.
It should be emphasised that the increase in the local content should be done in a wellthought through process that takes into account the existing capabilities and capacities, as
well as the timeframes that will be involved in building new capabilities or expanding the
existing capacities.
The local content level that can be achieved today ranges between 39% and 59% with the
utility-scale projects reaching the upper range of the local content compared to the
commercial/industrial and residential PV projects. It is projected that in 2015, the upper
band of the local content could be increased to 66% with the establishment of capabilities
such as:





Solar float glass manufacturing
Increased capability in magnetic parts and transformer manufacturing
Increased capability in wiring/cabling manufacturing
Printed circuit boards and miscellaneous parts for inverters

Achievement of the greater local content (up to 90%) would only be possible with the
establishment of the local silicon cell manufacturing capabilities that would supply it to the
local PV module assemblers. Considering the current structure of the silicon cell
manufacturing industry, this could only be possible with the establishment of a significant
sustainable demand for PV modules and would require the establishment of two or more
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silicon cell manufacturing facilities locally. The opportunity to set up local silicon cell
manufacturing facility would be created by 2019 provided that the local PV market follows
the higher adoption rate of 10% among the analysed scenarios. If other scenarios are
considered, the achievement of the 90% local content would only be feasible in 2024/2025.
In order to facilitate the localisation efforts and facilitate investment in setting up local
capabilities, the following will need to be implemented:
a) Reduce administrative burden on international companies planning to establish local
manufacturing facilities
b) Encouraging local content by offering line of guarantees or preferential financing for
projects involving local companies
c) Government should share some of the technology risks of locally manufactured
components that do not have track record
d) Encourage/Support scaling up of existing manufacturing facilities as it is cheaper to scale
up existing facilities than build new facilities.
Establishment of new capabilities in the country or expanding existing capacities will most
likely lead to greater component costs, which in turn could reduce the competitiveness of
local manufacturers. In order to address this problem, government will need to consider
offering special incentives to the local manufacturers to improve their price and quality
competitiveness. These could include the following mechanisms and interventions:
a) R&D grants (including those for partnerships between local and international
companies)
b) Favourable loans/beneficial financing options
c) Consider imposing an import tariff to discourage dumping and improve the
competitiveness of local manufacturers
d) Tax breaks for intermediate inputs required in manufacturing of selected PV
components that cannot be sourced locally (to improve price competitiveness)

Measuring local content
Currently, the measurement of the local content is linked to the Rand value. Measuring local
content based on the Rand value lead to challenges as fluctuations in exchange rates and
prices on imported products significantly impact the local content percentage. A normalised
approach to local content calculation should be considered to ensure that projects are
compared on the same basis. The following is recommended:
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The calculation of local content is proposed to be done on a key component level
(PV module, inverter, mounting structure/tracker, wiring/cabling)
The cost breakdown structure of each key component is proposed to be fixed at a
baseline level (alternatively, an FTE person-month metric could be used to develop
the breakdown structure)
Project developers should indicate which inputs to the key components are
procured locally and which are imported
Using the fixed baseline level, the local content of the key component is then
calculated

Careful attention should be placed with respect to the level of backward linkages (i.e. value
chain tiers) that are included in the local content calculation. Calculating 2nd and 3rd tier subcomponent local content is challenging. The key issues that one faces include inter alia:


Intermediate inputs required for PV projects are not sole products manufactured by
businesses; thus, calculating the local content of one product or unfinished good
would require considerable time from the accounting department
 Intermediate inputs manufactured by various businesses are not homogenous
 Business models of companies differ within industries
Lastly, it should be emphasised that regardless of the approach followed in local content
calculation, it will be a challenge to enforce these during project implementation. This will
create a greater administrative burden on the selected departments and will probably
require the development of a new office or authority that would be responsible for
monitoring and evaluation of these projects
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1. INTRODUCTION
Rising energy and fuel prices, electricity supply constraints, pressure to decarbonise the
energy industry, and goals for economic growth in South Africa compel the government to
plan its future energy supply mix carefully and consider including more alternative electricity
generation options to its current electricity resource mix largely dominated by coal. South
Africa’s Integrated Resource Plan 2010 (RSA Department of Energy, 2011) established a
target of 8 400MW of new grid-connected solar PV generation to be installed in the country
by 2030. To meet this goal, South Africa’s Department of Energy is currently overseeing an
official procurement process to evaluate future generation projects based on affordability
and alignment with South Africa’s economic and job creation goals. This research study aims
to evaluate the optimal localisation potential thresholds for the solar PV industry in South
Africa to enable a sustainable South African solar PV industry and encourage economic
growth in the country.
The Department of Energy’s IRP 2010 forecasted future electricity costs in order to develop
a balanced and affordable mix of electricity resources. Figure 1-1 displays 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
sources will be competitive with most conventional generation sources by 2020. In order to
achieve this grid-parity goal, the IRP 2010 analysis also assumes learning rates for
Concentrated Solar Power (CSP), wind and solar PV will significantly bring down LCOE
from 2010 levels of 1 178, 661, and 1 307 R/MWh respectively.

Figure 1-1: South Africa's IRP Projected Levelised Cost of Electricity in 2020 for Various UtilityScale Generation Sources1 (Source: DOE, 2011)

Recent trends in the global solar PV market further support the projection that solar PV
technology prices will continue to decrease, but uncertainty remains for future policy
support in Europe and US markets in particular. In the European market, for example, solar
PV prices fell by roughly 50% between 2005 and 2010, and it is projected that prices could
fall by an additional 35-50% during the period of 2011 and 2020 (EPIA/Greenpeace, 2011). A
large increase in government subsidized solar PV products from countries like China

1

Doesn’t include potential environmental externalities (e.g. Carbon Tax scenario, pollution, etc.) which would
likely make fossil fuel options more expensive. The LCOE for Nuclear assumes a 40% Capex Increase scenario
as defined by the IRP 2010 (without this Capex increase Nuclear is projected to cost roughly 426 R/MWh by
2020). The IRP 2010 also assumes learning rates for CSP, Wind and solar PV will significantly bring down
LCOE from 2010 amounts of 1178, 661, and 1307 R/MWh respectively.
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recently created on over supply of solar PV products on the international market and
further contributed to declining technology prices in recent months. In addition, austerity
pressures in Europe and legislative deadlock in the US Congress have weakened future
policy support in these and developed nations beyond 2011.
Renewable energy companies are resultantly looking to expand in developing markets (e.g.
Africa) to maintain industry growth and sell equipment (UNEP, 2012). Until the price of solar
PV technologies becomes more competitive with alternative generation sources, the
industry will need reliable stakeholder commitment and government support in the near
term to reach grid parity. This includes the South African government taking action to
enable industry growth and encourage a stable political environment for investment.

2. SOLAR PHOTOVOLTAIC TECHNOLOGIES IN BRIEF
Solar PV technology converts photons from the
sun to direct current electricity. Individual solar
PV cells consisting of various layers of material
(e.g. Crystalline Silicon) are joined together to
make a module. Interconnected modules then
form an array. Picture 2-1 provides a visual of
what solar PV cells and modules typically look
like.

Picture 2-1: Module and cell
(EPIA/Greenpeace, 2011)

A variety of solar PV technologies consisting of
different materials and varying efficiencies exist
(refer to Table 2-1). Some are fully
commercialized and other are only emerging
(Figure 2-1).
Crystalline silicon PV cells are the most widely
used PV technologies that make up over 80% of
the market and can be used in homes,
commercial buildings, and utility-scale plants
(Steering Committee for Advancing Solar
Photovoltaic Technologies, 2010). They are
followed by thin films, which are also used in Figure 2-1: S-curve of PV technologies
different market segments mentioned above. Thin (Source: derived from EPIA/Greenpeace,
2011; IEA, 2010)
film technology efficiency levels, though, have not
yet achieved those of the crystalline silicon and are not yet as reliable (Steering Committee
for Advancing Solar Photovoltaic Technologies, 2010). CPV technology is an emerging
technology that is moving from pilot projects to commercial-scale applications and are most
applicable for utility-scale applications outer space and (International Energy Agency, 2010;
Steering Committee for Advancing Solar Photovoltaic Technologies, 2010). Other
technologies such as organic cells, dye sensitised cells, and Thermo PV are still in the
research and development phase.
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Type
Crystalline Silicon
(c-Si)
Thin Film

Concentrator
Photovoltaics (CPV)
Organic cells
Dye-senistised cells
Thermo PV (TPV)

Table 2-1: PV technologies
Material
Market share
Efficiency
Description
(2008)
Monocrystalline
13-19%
85%-90%
Multicrystalline
14-18%
Amorphous Silicon (a-Si)
4-8%
Cadmium Telluride (CdTe)
10-11%
10%-15%
Copper Indium Gallium Diselenide (CIGS)
7-12%
Multi junction amorphous silicon (μc-Si)
7-9%
<1% - Emerging
Uses lenses to focus sunlight on PV cells often
~25%
<1%
made up of silicon or III-V
Fully organic approach
3-8%
<1%-Emerging
A hybrid of an organic cells retaining inorganic
2-11%
<1%-Emerging
component
High efficiency PV cell combined with a thermal
N/AN/A-Emerging
radiation source
Emerging
Source: EPIA/Greenpeace, 2011; IEA, 2010

3. INDUSTRY IN BRIEF
Groups of Industry Participants and Stakeholders
A variety of different stakeholder groups and participants play important roles in the global
solar PV industry. The industry’s ability to continue to improve efficiencies, keep the
technology scalable, and attract government support has brought together a broad mix of
participants that currently contribute to the technology’s development and implementation.
Key participants that make up this market structure include:









R&D Organisations (e.g. universities, national labs, etc.)
Material Suppliers and Component Manufacturers
Wholesale, Distribution, and Retail Companies
Project Developers and Installation Companies
Financial Institutions
Electric Utilities, Energy Regulators, and Government/Provincial Authority
Residential, Commercial, and Utility End-Use Customers
O&M and Service/Repair Companies

Stages of Value Chain and their Characteristics
The technology supply chain forms the backbone of the solar PV industry’s structure and
market participants assist in different ways across this supply chain. In addition, each
component used (e.g. inverters, modules, batteries, support and tracking structures) to
develop and install a solar PV system has its own unique supply chain. In general, the supply
chain can be segmented into the following key stages:
Research and
Development
(R&D)



R&D efforts are important at all stages of the PV industry value
chain, including production of PV modules, inverters, and balanceof-system components. The biggest share of funding though is
directed at research in solar cell and modules (International
Energy Agency , 2010)
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Supply/Raw
Materials









Manufacturing





Ingot and wafer



PV cell




PV Module

A large number of universities, government labs, and private
companies across the globe have well-established R&D
departments focusing on a broad spectrum of commercialised to
emerging solar PV technology systems and components. Examples:
NREL, Boeing-Spectrolab, Stanford University, Varian, Sharp, and
Siemens.
The public sector plays a significant role in R&D activities. Public
R&D efforts, including pilot and demonstration projects) have
doubled between 2001 and 2007 with the US, Japan and Germany
leading in this respect. (International Energy Agency , 2010)
Raw materials and components vary depending on the type of
solar PV technology and end-use application.
Silicon is a key material used in most commercialised technologies.
It is found in quartz or sand, which is readily available across the
globe
There are 75 companies in the world that produce silicon
Production of a solar-grade polysilicon is complex and capitalintensive
Polysilicon quality is critical in ensuring system’s efficiency
Solar industry used to compete with the electronics industry for
the supply of polysilicon but increase in prices stimulated
investment in the industry and expansion of the processing
capacitates
Currently there is an oversupply of polysilicon in the world that
drove prices down (Stone & Associates, 2011)
Depending on the application, PV systems comprise mainly of PV
modules, inverters, cabling, junction boxes, racking systems, etc.
The key component thereof, as well as the largest cost item in the
entire system as indicated later in the report, is the PV module.
About 1 435 companies worldwide were involved at different
stages of the crystalline silicon module production in 2009
(excluding silicon producers). Most of these companies focused on
the production of crystalline silicon modules:
o Ingots and Wafers - 208 companies
o Cells - 239 companies o Modules – 988 companies
About 175 companies, mostly located in the USA, were
responsible for manufacturing thin films in 2009. The breakdown
of companies in terms of thin film technologies are as follows:
o CdTe – 4 companies
o a -Si µ-Si – 141 companies
o CIGS – 30 companies
Higher commercialisation rates of crystalline silicon modules
compared to other technologies such as thin film translated into
more crystalline silicon manufacturing companies in the market
than other solar PV technologies.
Aspects to consider:
o Ingots and wafers production: Generally located near cell
manufacturing plants to ensure consistent supply; requires
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reliable energy source to power high temperature
operations; Market leaders as of 2010 included Hemlock
Semiconductor (US), Wacker Chemie (Germany), GCLPoly (Hong Kong), OCI (South Korea), Reneable energy
Corp ASA (Norway), MEMC Electronic Materials (USA
with manufacturing plants in Asia), Tokuyama (Japan)
(Stone & Associates, 2011)
o Cell manufacturing plants: Highly capital intensive activity,
which forces companies to centralise the production at
major global hubs and service the global market; plants are
established with a capacity of 10-50MW; plants
construction phase lasts between 1.5 and 2 years; a 50MW
capacity plant creates about 300 jobs; Top cell producers
as of 2009 include First Solar, Suntech Power, Sharp, QCels, Yinguli Green energy, JA solar, Kyocera, Trina Solar,
Sunpower, Gintech, Motech, and Canadian Solar. Many of
the non-Asian companies have production facilities in Asia
or are planning to establish them in Asia (Stone &
Associates, 2011)
o Modules: Assembled mostly at the plants where cells are
manufactured, thus the top cell manufacturing companies
are also the leaders in module production (refer to Table
4-3); production of modules at cell manufacturing plants
allows for capital savings and achievement economies of
scale at 5MW annual capacity; total cost of the plant could
reach US$5 million of which 10% is allocated for
equipment; establishment of the facility could take between
a half and full year; employment at the facility depends on
the automation processes involved, however the process is
relatively labour intensive (Stone & Associates, 2011)
Wholesale



Mainly includes local distribution companies that function as
intermediaries between manufacturers and installers/end-use
customers.

Assembly,

integration and
installation


A competitive stage of the value chain, consisting primarily of
project developers and regional construction companies.
It involves mechanical integration of the solar module into the
array structure and electrician integration of the solar module
with the rest of the system, both of which can be done on site or
small premises off-site thus requiring a minimal capital investment
Unlike upstream activities that are largely concentrated in major
production hubs, installation is a localised activity which implies
that a country with a prominent installed capacity would develop
its own network of businesses involved in this stage of the value
chain.



End-Use



Consists of residential, commercial, and utility customers as well
as local O&M/service companies that help to keep the technology
operational over its lifetime.
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4. PV MARKET COMPOSITION AND DYNAMICS
Capacity
Investment in solar thermal energy and solar PV increased by 52% to $147 billion in 2011,
resulting primarily from growth in the European market (e.g. Rooftop PV installations in
Germany and Italy as well as large-scale solar thermal electricity generation projects in the
US and Spain) (UNEP, 2012). The solar PV installed capacity worldwide was roughly
70 000MW at the end of 2011 (REN21, 2012). The European region accounts for over 65%
of the installed capacity, with South Africa accounting for roughly 0.06% of global capacity.
Figure 4-1 provides more detail on this breakdown for leading countries and regions.

Figure 4-1: 2011 Global Installed Capacity (MW) of Leading Countries and Regions (REN21,
2012)

The installed capacity on per capita
basis illustrated in Figure 4-2
provides insight into demand and
progress made to encourage solar PV
technologies
among
various
countries. Europe is still the leader in
this respect with roughly 80 watts
per person. While South Africa has
substantial solar resources, the
country’s capacity per person is
roughly a 100 times smaller than
Europe’s as of 2011. This difference
highlights the growth potential for
South Africa’s solar PV industry.

Historical growth

Figure 4-2: Solar PV Installed Capacity per Capita
(2011) (EPIA/Greenpeace, 2011)

The global PV industry has grown rapidly in the last decade propelled by decreasing
technology prices and government support (refer to Figure 4-3). During the period between
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2001 and 2011, installed capacity exceeded annual growth of 50% on average. Similarly, the
total size of the global solar PV market was over $USD 100 billion annually by 2011
(REN21, 2012). The market has been driven by large demand in Europe in recent years;
however, interest in the industry will continue to grow in other countries and regions as
prices continue to fall. South Africa’s solar PV industry currently plays a limited role in this
global PV market, but given the country’s solar resource potential and government goals to
source more electricity from solar technologies (i.e. IRP 2010 goal of 8 400MW solar PV by
2030), considerable potential for more growth exists in future years.
Figure 4-3 also highlights the significant potential for growth in the African region. Despite
an abundance of solar resource potential, rising electricity prices, and growing demand for
electricity, the African market only accounts for less than 1% of global solar PV installations
since 2000. Of note is the sharp (over 300%) increase in China’s market growth in 2011
compared to the previous year. China’s biggest impact on the solar PV market, however,
relates to its production and exports. Austerity pressures in Europe and legislative deadlock
in the US Congress have weakened future policy support in these and other developed
nations beyond 2011.

Figure 4-3: Global Annual Installations by Region/Country from 2000-20112 (EPIA, 2012)

Production and revenue
In order to meet the growing demand for solar PV technologies, production thereof have
sharply increased in the past few years. In 2011, 33.1GW of crystalline silicon cells and
34.8GW of modules were produced showing a staggering 156% and 170% growth on the
previous year respectively (REN21, 2012). In order to accommodate the increase in
demand, production capacities have also been ramped up reaching 55.7GW by end of 2011
(refer to Table 4-1). More detailed production data for 2011 has yet to be published, but
2009 data is included for reference.

2

More detailed data on installations in Africa for these years was not available, but expected to be less than 1%
of global annual installations since 2000
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Table 4-1: Crystalline silicon module production in 2009 and 2011
Indicator
Companies (No)

Crystalline Silicon Module Production in 2009
Ingots and
Silicon
Cells
Modules
TOTAL
Wafers
75
208
239
988
1 510

Production Capacity

130,000 Tonnes

15GW

Effective Production

90,000 Tonnes

10GW

18GW

19GW

52GW

2011

56GW

9GW
7GW
26GW
35GW
Source: (EPIA/Greenpeace, 2011); (REN21, 2012)

Thin film technology production capacitates have also grown, although they are far from
reaching those of the crystalline silicon solar PV technologies (refer to Table 4-2).
Indicator
Companies (No)
Effective Production

Table 4-2: Thin film production in 2009 and 2011
Thin Film Production in 2009
CdTe

a-Si μ-Si

CIGS

TOTAL

4

141

30

175

1,100MW

<700MW

2011

<400MW
<2.2GW
4.6GW
Source: (EPIA/Greenpeace, 2011); (REN21, 2012)

According to the National Renewable Energy Laboratory (NREL) (2011) the global revenue
from sale of PV cells and PV modules reached US$ 31.1 billion in 2010. This was a 185%
increase compared to 2009 level. Overall, between 2005 and 2010, the Compounded
Annual Growth Rate of revenues derived from PV cell and PV modules was 45% (NREL,
2011). The IMS Research (2012) data suggests that the revenue in the industry in 2011
amounted to US$ 27.2 billion. The industry experienced significant drop in profits
throughout 2011 (IMS Research, 2012). This was attributed to the drop in prices and which
lead to the decline of the gross margins to 13.3% in the fourth quarter of 2011 compared to
29.8% earlier the same year (IMS Research, 2012).
To distinguish between production quality, capacity, and competitiveness solar PV producers
are often grouped into Tiers. Tier 1 manufacturers tend to produce the highest quality of
products at competitive prices, while higher Tiers (e.g. Tiers 2 and 3) tend to produce
lower quality products and have lower production capacity. Tier 1 manufacturer
characteristics often include:





>500MW installed capacity
High-volume production with low processing costs
Upstream value chain integration and mass-production status
Competitive pricing with some downstream value chain integration (Colville, 2011)

Given the current high level of competition in the international solar PV manufacturing
industry and over supply of PV modules on the market, Tier 2 and Tier 3 manufacturers are
finding it more difficult to compete internationally forcing many companies out of business.
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Exports
A significant shift in production
market structure has been observed
in the past decade. Where in the
beginning of the decade the United
States of America (USA) have
dominated
the
market,
Asia
(specifically China and Taiwan) is now
the region with the largest
production capabilities of solar PV
technologies (refer to Figure 4-4).
Thus they have surpassed that of
Japan and Europe that have
dominated the market only a couple
of years ago.

Figure 4-4: 2010 Global Solar PV Exports by
Region/Country (U.S. Department of Energy, 2012)

Table 4-3 provides information on the
leading solar PV module manufacturers in 2011. Most are located in China and produce
modules from crystalline silicon. First Solar in the USA has differentiated itself in the market
by focusing on CdTe thin film technologies with shorter pay-back periods than the more
common crystalline silicon modules. Historically, a large number of small manufacturing
firms accounted for most solar PV production worldwide. However, recent industry growth
has lead to fewer manufacturers that tend to be more vertically integrated. Even the larger
manufacturing firms still depend on complex supply chains for components such as wafers,
glass, wires, and racks (Platzer, 2012).
Table 4-3: Market Shares of Top 15 Solar PV Module Manufacturers (2011)
Market
Company
Country
Company
Country
share
First Solar
USA
5.7%
Trina Solar
China
SunPower

Market
share
4.3%

USA

2.8%

Tianwei New Energy

China

2.7%

Canada

4.0%

Hanwha-SolarOne

China

2.7%

Sharp

Japan

2.8%

LDK Solar

China

2.5%

Kyocera

Japan

1.9%

Jinko Solar

China

2.3%

Canadian Solar

REC

Norway

1.9%

Hareon Solar

China

2.5%

Suntech Power

China

5.8%

JA Solar

China

2.4%

Yingli Green Energy

China

4.8%

Rest of the World - 50.9%
Source: REN21, 2012

Prices
Prices for solar PV systems in Europe fell roughly by 50% between 2005 and 2010 and are
projected to decrease further by 35-50% by 2020 (EPIA/Greenpeace, 2011). In 2010, the
average price of a large PV system in Germany was between €2 500 and €2 800 per KWp,
which assuming a R10.1/€ exchange rate equates to between R25 250 and R28 280 per
KWp (EPIA/Greenpeace, 2011). By 2015, it is projected to drop to between R14 534 and
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R18 614 per KWp (assuming the same exchange rate as above) and continue to decline
further albeit at a slower pace
A decline in prices of the PV system worldwide, was largely attributed to the increasing
levels of productivity achieved in manufacturing processes due to developed skills and
experience, as well as gained economies of scale that were made available through R&D,
innovation and government support (EPIA/Greenpeace, 2011). A large increase in
government subsidised solar PV products from China recently created an over-supply of
solar PV products and further contributed to decline in technology prices. Despite a drastic
decline in prices along the silicon supply chain since March 2011, it is predicted that solar
prices will stabilize by mid-2013. Changes in market dynamics will help restore the global
supply-demand balance.
The prices of any PV system can be
broken down into four main
components i.e. PV module,
inverters, balance of the system
(BOS) and installation, and lastly
engineering and procurement. For
both c-SI and Thin film PV
technologies, the PV module
comprises of the largest share of
the final cost of the system equating
to 60% and 51% respectively (refer
Figure 4-5: Breakdown of PV system costs
to Figure 4-5). The second most
(EPIA/Greenpeace, 2011)
expensive component of the PV
system is BOS and installation, followed by inverters.
Price of the solar PV industry is one of the major barriers for more widespread adoption of
the technology, which is why government support is needed in most regions for the PV
industry to remain competitive with alternative electricity options. The recent trends in
price declines of PV systems and rising fossil-fuel prices suggests that this situation will not
remain for much longer. It is predicated that in Europe, for example, solar PV system will
become cost-competitive by 2020 (EPIA/Greenpeace, 2011), likewise the IRP 2010 predicts
the same for the South African electricity market. The following factors, though, will play a
fundamental role in this process:









Technological innovation
Production optimisation
Economies of scale
Availability of competitive financing
Increased performance ratio of PV
Extended lifetime of PV systems
Development of standards and specifications
Government support and enabling policies
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Outlook
The increasing prices of conventional energy generating technologies coupled with global
commitment to reduce greenhouse gas emissions and improvement of cost competitiveness
by solar PV systems will continue drive the demand for solar PV technology. It is anticipated
that the global PV industry capacity could reach between 345GW and 688GW by 2020 and
could be triple of that by 2030 depending on the growth trajectory and other market
drivers (EPIA/Greenpeace, 2011). The advancement of storage technologies (e.g. batteries)
will also impact growth as intermittency issues (e.g. reduced load factor from variable solar
insolation per day) continue to reduce the competitiveness of solar technologies compared
to other energy sources. The solar market is also expected to shift from developed to
developing countries in the medium to long term, with Africa sharing between 4.1% and
5.7% of the global PV installed capacity by 2030 (EPIA/Greenpeace, 2011). In order to realise
the PV market potential, the annual investment by 2020 will need to grow to between €79
billion and €129 billion will need to be invested by 2020. Considering austerity pressures in
Europe and legislative deadlock in the US Congress that weakened future policy support in
these regions beyond 2011, renewable energy companies are expected to expand in
developing markets in the medium-term (e.g. Africa) to maintain industry growth (UNEP,
2012)

5. INDUSTRY
EXPORTS

TRENDS:

INVESTMENT,

PRODUCTION,

&

Over the past ten years, improvements in technology and production methods as well as a
recent global supply surplus in the solar PV industry has helped to significantly reduce costs,
which is currently still a major barrier for more widespread adoption of the technology. Key
trends in industry over the past few years include:








The global PV industry has grown rapidly in the last decade—on average over 50%
per year from 2001-2011 (See Figure 4-3).
While solar PV technology is still dependant on government support in most regions
to remain competitive with alternative electricity options, prices for solar PV prices
in Europe fell by roughly 50% from 2005-2010 and are projected to decrease an
additional 35-50% by 2020 (EPIA, 2011). This dependence on government support is
likely to continue for another 2-3 years until grid parity is reached.
A large increase in government subsidized solar PV products from China recently
created on over supply of solar PV products and further contributed to declining
technology prices. Prices are however expected to stabilise by mid-2013 as the
global supply/demand balance is restored.
In 2010 and 2011, renewable power accounted for 34% and 44% (respectively) of
new generation capacity added worldwide. (UNEP, 2012)
Austerity pressures in Europe and legislative deadlock in the US Congress weakened
future policy support in many developed countries beyond 2011. Renewable energy
companies are resultantly looking to expand in developing markets (e.g. Africa) to
maintain industry growth. (UNEP, 2012)
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In 2011, total investment in solar thermal energy and solar PV increased by 52% to
$147 billion, resulting primarily from growth in the European market (e.g. Rooftop
PV installations in Germany and Italy as well as large-scale solar thermal electricity
generation projects in the US and Spain). (UNEP, 2012)
The global renewable energy market is forecasted to increase by 40% over the next
five years, driven by growth in China (IEA, 2012)

6. PV INDUSTRY EMPLOYMENT POTENTIAL
Harnessing solar energy using PV cell technology can bring significant socio-economic
benefits. Aside from the improvement of energy security that is paramount to sustaining and
growing the economy, it has the potential to improve the standard of living of households, in
particular rural areas, through the provision of energy where it is most needed. It also
assists in curbing the greenhouse gas emissions that indirectly affect the livelihoods of the
global population. Amongst the most prominent socio-economic benefits of solar PV
technology, though, is its potential to stimulate local industries and generate new and
sustainable employment opportunities.
In 2010, between 252 000 and 333 000 Full Time Equivalent (FTE) jobs were created
globally in the industry, which by 2020 could increase to between 1.5 and 2.4 million FTE
jobs (EPIA, 2011). Renewable energy technologies create more employment opportunities
than conventional fossil-fuel technologies during the lifetime of the facility (Kammen,
Kapadia, and Fripp, 2006; UNEP/ILO/IOE/ITUC, 2008; Rutovitz and Atherton, 2009; Wei,
Patadia and Kammen, 2010). Furthermore, when compared to other renewable energy
technologies, solar PV facilities have significantly greater employment potential both during
construction and operational phases (refer to Table 6-1).
As indicated in Table 6-1, solar PV technology can create up to 17 times more FTE jobs per
averageMW over the life of the facility during the establishment phase than wind power or
solar thermal technologies. During the operations phase, however, solar PV impact on
employment is smaller since it requires minimal operation supervision and maintenance;
nevertheless solar PV technology is more attractive than the alternatives technologies from
an employment perspective.
Table 6-1: Comparison of jobs created by different types of energy technologies (2001 and 2006)
Employment perMW
Av. employment over life of the facility
Technology

2001

2006

Solar PV
Wind power
Biomass
Coal
Solar PV
Wind power
Solar Thermal

CIM (FTE
jobs/MW)

O&M (FTE
jobs/MW)

30.0-32.3
2.57-3.8
4.29-8.5
8.5
32.34-37.0
3.80-10.96
4.55

0.25-1.0
0.1-0.29
0.04-1.53
0.18
0.37-1.0
0.14-0.18
0.38
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CIM (FTE
jobs/MWa)

O&M (FTE
jobs/MWa)

5.76-6.21
1.2-4.8
0.29-0.43
0.27-0.83
0.13-0.4
0.38-1.8
0.27
0.74
6.47-7.40
1.85-5.0
0.43-1.25
0.41-0.50
0.45
0.95
Source: Kammen et al, 2006, Wei et al, 2010
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Figures on the total number of jobs created by a solar PV facility per MW vary depending on
the studies reviewed and methodologies applied. As indicated in Table 6-1, solar PV
technology could create between 32.3 and 37.0 Full Time Equivalent (FTE) jobs/MW during
the CIM phase and a further 0.37 to 1.0 FTE-jobs/MW during the O&M phase in 2006.
These figures, though, do not reflect the full job creation potential of solar PV technology as
they fail to consider the entire value chain of the PV industry and thus the multiplier effect
of solar PV technology (i.e. all indirect and induced employment effects). The figures are also
skewed to utility scale PV as job numbers for this sector are more readily available.
The study conducted by the European Photovoltaic Industry Association (EPIA) and
Greenpeace (2008) suggested that the solar PV technology created about 49.6 FTE
jobs/MW along the entire value chain in 2007, excluding operation and maintenance (O&M)
activities (refer to Figure 6-1). About two thirds of these jobs, or 32.4 FTE-jobs/MW, were
created during the installation phase. The production and assembly phase offered the second
highest number of jobs (i.e. 9.6 FTE jobs/MW) associated with the installation of a oneMW
solar PV facility.

Figure 6-1: Total and average number of FTE jobs created along the PV industry value chain
(2007, 2010, and 2020) (Source: EPIA/Greenpeace, 2008)

In addition to employment created during production and installation, solar PV technology
has the potential to create employment through production-induced impacts that include
industries supplying goods and services for the manufacturing of PV components and
Research and Development (R&D activities). As illustrated in Figure 6-1, 3.5 FTE jobs/MW
and 1.2 FTE jobs/MW were created by respectively, resulted from these segments of the
value chain in 2007. Wholesalers that in some instances provide the link between producers
and installers further benefited from solar PV projects by achieving approximately 2.9 FTE
jobs/MW.
The ability of any country to realise employment opportunities created through the
development of the local PV energy capacity is dependent on the country’s industry and
market structure. This especially relates to the jobs created during the first few stages of
the value chain, i.e. R&D, supply, and production that are generally concentrated in the
global PV production hubs (EPIA/Greenpeace, 2011). Thus, realisation of employment
potential associated with first few stages of the value chain in any given country would be
subject to numerous factors, including the capabilities of the local industries. Installation of
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solar PV systems though is generally done using local workers (EPIA/Greenpeace, 2011).
This could be attributed to the labour-intensity of the activity, ease of accessing skills
required for this activity or training thereof, and costs savings associated with the
employment of local workers compared
to foreign workers.
Table 6-2: FTE job/MW during the process of
installation

FTE-jobs required to install one MW of
Country
2003
2005
2010
2015
solar PV system appear to be relatively
Germany
30.7
30.6
30.9
39.0
Australia
28.7
30.4
30.6
30.7
the same amongst countries in the world
Japan
30.8
30.9
30.7
30.9
and equate to about 30 FTE job/MW
US
30.7
30.9
30.8
30.8
(refer to Table 6-2). Considering that
India
31.3
31.0
30.3
30.7
Thailand
34.7
29.1
30.9
30.8
these jobs are primarily local jobs, it
Brazil
30.0
31.3
5.1
30.7
could be suggested that any country has
China
30.8
30.6
30.6
30.7
the potential to achieve similar results.
Source: EPIA/Greenpeace, 2006
Furthermore, since jobs created during
the installation process comprise the biggest share of the total employment impact created
by solar PV technologies along the value chain, the impact on the local employment in any
country could be significant provided that the built programme is long-term and provides for
increase in capacities year on year.
In order to optimise the employment potential, though, the realisation of job opportunities
along the earlier stages of the PV industry value chain is paramount. As indicated earlier,
about 14.4 FTE job/MW could be created in an economy with the establishment of local
capabilities in R&D, supply, and production activities. These jobs are generally more
specialised and are better paid than those employed during the installation process. Thus,
although they represent a lower number of jobs compared to those involved in installation,
they would most likely be associated with significantly greater induced impacts, which in
economic terms refer to economic benefits derived through spending of direct and indirect
employees created as a result of an activity.
As shown in Figure 6.1 above, the number of FTE jobs created during R&D, supply, and
production is expected to decline in the future. This largely relates to the automation and
improvement of labour productivity as the industry continues to grow and mature. This
suggests that any country planning to enter the market and establish local capabilities in any
of these stages of the value chain will be put under significant pressure to achieve
competitive levels of labour productivity.

7. INTERNATIONAL GOVERNMENT SUPPORTING POLICIES
Government support and policies played a key role in enabling the significant growth in the
solar PV industry in recent years. Historically high prices for electricity generated from solar
PV technologies have led to a number of government programs and policies to encourage
solar PV technology adoption. Governments typically justify this investment in the industry
as they see the industry as strategically important to help it accomplish one or more of the
following:



Help create jobs
Shift dependency off of imported fuels
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Reduce emissions of greenhouse gases
Increase local competency in the industry

Table 7-1 summarises key lessons learned from selected international localisation
programmes. Protectionist measures to encourage sourcing technology from local
companies has had mixed results and contributed to international trade disputes in the
industry. For example, the US recently placed a 24-36% tariff on most solar panels imported
from China to counter the Chinese government’s subsidisation of its industry (Diane
Cardwell, 2012). Also, the World Trade Organization is considering whether localisation
policies in Ontario and India violate international trade laws (Stromsta, 2012).
Table 7-1: Lessons Learned from International Localisation Programmes
Country
Brazil

Canada

China

India

Italy

Localisation Programme

Lessons Learned

National Solar Mission requires use of
locally manufactured Solar PV modules
for utility purchase obligation with
preferential tariffs

• Five manufacturers were temporarily delisted
from programme for non-compliance in 2012
• May replace program with requirement to
locally source 1 of 3 technologies (i.e.
inverters, gearboxes, and generators)
• Attracted ~9 PV assembly facilities, but only
sold to local market as too expensive for
export
• Pending WTO ruling on trade law violation
• In 2009, China agreed to remove local content
requirement, but has yet to do so officially
leading to more distrust from international
community.
• Some manufacturers now plan to operate in
India (e.g. First Solar’s 25MW thin-film plant)
• US, EU, and Japan have put pressure on WTO
to remove local content restriction

Offers a 10% bonus in its feed-in-tariff if
60% of material costs are EU sourced

• Lax requirements have allowed Chinese
products to be categorised as “made in EU”

Offers a low-cost financing programme
(Finame) for wind manufacturers that
plan to meet 60% local content within 5
years
Ontario’s Solar PV Feed-in-tariff
program—60% domestic content w/
points given per component
2005 Notice of Requirements for 70%
local content requirement of wind equip.

Source: (Stromsta, 2012), (Government of India, 2009), (Recharge News, 2012), (Dewey & LeBoeuf LLP, 2010)

Table 7-2 summarises common renewable energy support policies used by governments
worldwide to encourage adoption of renewable technologies. Selected countries include the
top five with the highest installed capacity as of 2011, BRICS countries, and other SubSaharan countries.
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"X" = national-level policy , "O" = state/provincial policy
In Spain, the feed-in tariff (FIT) was temporarily suspended in January 2012 by Royal Decree for new renewable energy projects; this does not affect projects that had already
secured FIT funding. The Value-Added Tax (VAT) reduction is for the period of 2010–12 as part of a stimulus package.
3
The United States temporarily allowed new facilities that qualified for the federal Production Tax Credit (PTC) to opt instead for an equivalent
cash grant. This provision, under the American Recovery and Reinvestment Act of 2009, was available only to systems that began construction
prior to 31 December 2011, and is not included here.
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Source: REN21, 2012 & Expert Panel
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8. SYNTHESIS
The global solar PV industry has grown rapidly and made considerable progress in the past
decade. In addition, stable and clear government support in the next few years will play an
integral role as the industry gets closer to grid parity. Growth is also expected to continue
in future years as the industry expands into developing markets like Africa. While South
Africa currently plays a small role in the global PV market, it is well positioned to become a
key participant in the industry.
Furthermore, when trying to decide how to plan its localisation goals and government
support programs, South Africa should take note of this rapidly changing and highly
competitive global solar PV manufacturing industry in order to better understand how to
best position itself in the market and across the value chain.
The next stages of the project take a closer look at the state of South Africa’s Solar PV
industry in particular and incorporate first-hand research from key market participants and
industry stakeholders. These findings along with an in-depth value chain analysis will further
help clarify what is needed to support a lasting and economically viable local solar PV
industry in South Africa.
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1. LOCAL PV INDUSTRY OVERVIEW
This report focuses on defining the South African Photovoltaics (PV) industry and
categorising the market segments, its drivers and comparative advantages and disadvantages.
This report also provides a brief overview of the past and future policy environment in
South Africa and how this has impacted industry development.

1.1

Policy environment and PV market development

Government policies supporting renewable energy and specifically PV project development
are recognised as key drivers of the global PV industry. For example, Feed-in-Tariff (FIT)
mechanisms and rebate programmes adopted by the Chinese Government a few years back
had a profound impact on the development of the industry in China with the installed
capacitates increasing from 68MW in 2005 to 3 093MW in 2011 (EPIA, 2012). The same can
be said about the other markets, including Italy and Germany which at the moment boast
the first and second position in terms of installed capacities with 9.1GW and 7.5GW of PV
projects being developed respectively. The development of the German PV market is
directly attributed to the introduction of the Renewable Energy Sources Act in 2000 that
guaranteed a FIT for electricity generated from PV facilities for 20 years.
The above shows that understanding of the policy environment related to the PV industry in
any country is integral to understanding the PV market and its historical and future trends.
Figure 1-1 illustrates the timeline of policy development in South Africa related to
renewable energy and specifically the PV industry.
2000: Municipal
Systems Act #32

5 August 2009: Electricity regulations
on new generation capacity
4 May 2011: Amended
Electricity regulations on

2006: Amended
Electricity
Regulation Act

1998

2000

2003

1998: Energy
White Paper

2006

17 Nov 2011: Green
Economy Accord

new generation capacity

2009

26 March 2009:
REFIT Regulatory
Guidelines
2003: White Paper on
RE: 100GWh RE by 2013

2010

2011
6 May 2011: IRP
2010 - 8 400MW
of PV by 2030

2010: New Growth
Path Framework

2012
3 Aug. 2011:
Issue of RFP
IPP
2012: National
Development Plan
2030

Figure 1-1: PV industry related policy development timeline

Pre The start of the PV industry in the country can be dated back to the 1980s with the
1996 focus on the PV technology application in the off-grid conditions for small-scale
projects and specifically for residential developments in rural areas. Prior 1992, about
6 000 Solar Home Systems (SHS) have been sold in the country (Margolis, R., Faber,
J.S., and Kammen, D.M., 1997). SHSs accounted for about 60% of the PV market in
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South Africa, the rest made up of PV systems on farms, pumps and special
programmes.
The development of the PV market post 1994 was primarily driven by special
programmes utilising PV for rural clinics, schools and, telecommunications, which
significantly changes the market dynamics at that time (Margolis et al, 1997):
•
•
•

In 1994, 12 500 PV modules were used for telecommunications systems in
polling booths for the general elections
In 1995, the Independent Development Trust initiated a programme for the
PV electrification of at least 60 rural clinics in former homeland areas
In 1995, Eskom embarked on a major programme to electrify rural schools
using PV to meet the needs of rural communities

In the two years after 1994, the PV market changed from being dominated by SHS to
comprise of 85% of PV systems installed under special programmes. The sales of SHS
during that period continued, however it had dropped to about 1 250 SHSs per
annum (Margolis et al, 1997).
In 1996, the government had established a Renewable Energy Fund South Africa
(REFSA) that was tasked with establishing a national programme for installing
photovoltaic (PV) solar home systems. In 1997 it announced a subsidy of R1 500 per
system; however, it was disbanded soon afterwards without having financed a single
deal (Clark, A. , 2005).
1998: By 1998, about 5MW of PV systems in rural areas have been installed in South
Africa (Department of Minerals and Energy, 1998). Half of these were used for
telecommunications and specifically to power masts (Department of Minerals and
Energy, 1998). The rest primarily comprised of solar PV systems for rural schools
and clinics. As indicated in the following table, about 1 340 schools, primarily in the
Eastern Cape, were equipped with PV solar systems between 1996 and 1998 as part
of the RDP school programme, funded by the South African and Dutch Government.
A European Union (EU) funded programme further equipped about 1 000 schools
with solar PV systems by 2001. As far as clinics are concerned, about 200 rural
clinics were provided with solar PV systems (Table 1-1).
Table 1-1: Schools and clinics with solar PV systems in 1998
Province
Module
Units
kW installed
capacity
Schools – RDP programme (19961 340
50-51 W
67kW
1998)
Schools – EU programme (1998-2001)
1 000
110 W
110kW
Clinics (1996-1997, 2000)
200
51W, 75W
10.2-15kW
TOTAL
2 540
NA
187.2-190kW
(Renewable Energy World, 2002)

Many of the solar PV projects in the 1990s were in a pilot form and focused on the
electrification of rural areas using solar energy through photovoltaic systems in offgrid applications. It was, however, recognised at that stage that off-grid electricity
generation projects, including photovoltaic systems, were disadvantaged and if
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government were to include the private sector in project development they would
need to be offered special incentives. It is at this stage that they started
contemplating a concession-type model (Clark, A. , 2005).
With the formulation of the White Paper on Energy Policy of the Republic of
South Africa (1998), South Africa’s government has set its position on renewable
energy development in the country. It acknowledged renewables as energy sources
in their own right, which are not limited to small-scale and remote applications and
that have significant medium and long-term commercial potential. It also stated the
need to improve the energy security in the country by means of expanding the
energy supply options. This implied the increase in the use of renewable energy
sources and encouraging new entries into the generation market.
The White Paper on Energy Policy proposed an integrated approach to resolving
household energy problems in the country. It suggested including another
programme in the Department of Minerals and Energy that would focus on the
installation of PV systems for households that are located too far to be connected to
the grid (Bekker et al, 2008). The paper proposed a partial subsidy of the capital
cost of connection, which was to be derived from a levy on electricity sales and
routed via the fiscus; however, this would require the utility to pay taxes and
dividends to the state which was unprecedented (Bekker et al, 2008). This coupled
with the absence of the appropriate institutional arrangements to plan and manage
the electrification programme, though, prevented a wide scale roll out of off-grid PV
systems in the country.
Soon after the release of the White Paper, the then president Nelson Mandela
announced a joint venture between Eskom and Shell Solar that put the start of an
off-grid solar PV programme in the Eastern Cape, although the policy
regulating this process has not yet been formulated (Clark, A. , 2005). The joint
venture undertook to electrify some 50 000 households within five years with 50W
solar home systems that would be capable of powering a black and white television,
radio, and up to four lights (Energy Research Centre, 2004).
1999: In 1999, acknowledging the importance of the private sector in the development of
the solar PV industry and specifically as far as off-grid electrification is concerned; the
government officially launched an off-grid solar electrification programme with
fee-for-service concessions. The programme targeted the installation of 300 000
solar home systems. After the call of proposals released in February 1999, seven
consortia, including the Eskom-Shell joint venture, were identified; however only five
reached the implementation stage, which was a few years later. These included
Eskom-Shell joint venture, Nuon-Raps (NuRa), Solar Vision, EDF-total, and
Renewable Energy Africa.
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Fee-for-Service Concession
 The concessionaire acts as a small local utility that provides electricity services for
remuneration
 Addresses the key challenges, i.e. high initial investment and maintenance
arrangement:
o The initial investment (about R3 500 in 1999 prices) is born by the
concessionaire, who in turn receives a subsidy from government for five years, a
once-off installation fee of R110 and an additional R20 for a cellular phone
charger from the user
o Maintenance is borne by the concessionaire with staff appropriately trained
 The concessionaire receives a monthly fee of about R58 per month in 1999 prices
(which was reduced to R18 per month in 2004 after a subsidy equivalent to free
basic electricity was introduced) from the user/client that covers maintenance costs
and costs of battery replacement for 20 years
Source: Clark, A. 2005; Energy Research Centre, 2004

2002: By 2000, the installed capacities of photovoltaic systems in the country increased to
8MW (Department of Minerals and Energy, 2003); thus, showing a growth of 3MW
in about four years. This suggests that although the application of PV systems in the
country continued to rise after the release of the White Paper on Energy Policy and
the launch of the PV solar home systems, the development of the PV industry in the
country was somewhat slow.
2002: By 2002, about 11.9MW of installed peak capacity could be found in the country
(Cawood, W. and Morris, G., 2002). Of these, 11.7MW (~98%) were off-grid
applications primarily in rural areas and 150 kW were grid-supported stand-alone
systems (Cawood, W. and Morris, G., 2002). The grid-connected systems, which
were undersized to avoid feeding electricity back to the grid, primarily comprised of
the solar canopy systems installed at BP petrol stations and residential applications.
The standalone or off-grid systems primarily comprised of telecommunications
applications. A more detailed split is provided below (Table 1-2).
Table 1-2: Installed off-grid solar PV capacities as of 2002 (kW)
User
Installed capacity
User
Installed capacity
Pre 1992 SHS
1 125
Solar schools
1 460
Off-grid concession SHS
350
Solar clinics
100
Maphephethe SHS
5
Telecom
7 000
FS Farmworkers SHS
40
Water pumps
1 000
Hluleka mini-grid
29
Game lodges
500
Folovhodwe solar village
50
TOTAL
11 759
(Cawood, W. and Morris, G., 2002)

2003: In 2003, government released the White Paper on Renewable Energy (2003)
that supplemented the White Paper on Energy Policy of the Republic of South Africa
and that recognised the significant long-term potential of renewable energy in the
country. The White Paper on Renewable Energy (2003) set a target of generating
10 000GWh from renewable energy sources by 2013, which was to come primarily
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from biomass, wind, solar, and small-scale hydro. The White Paper also stated at that
time that the use of PV systems was economically insufficient to cater for all thermal
energy requirements of households and that the development of this market
required the development of sustainable, effective and efficient micro-credit schemes
and other financial support mechanisms.
2004: By the end of 2004, the fee-for-service concessions had some success, but they did
not perform as well as anticipated. As indicated in the following table (Table 1-3),
20 399 households (compared to 250 000 planned) were equipped with solar home
systems that had a capacity of about 50Wp. This means that about 1.02MW of
installed capacity was added in the five year period through the off-grid
electrification programme launched in 1999. This is just 8% of the target or roughly
11.5mWp less than initially planned.
Table 1-3: Fee-for-service concessions and installations (as of June 2004)
Concessionaire
Concession area
Installations
Nuon-Raps (NuRa)
Northern KZN
6 541
Solar Vision
Northern Limpopo
4 758
Eskom-Shell*
Northern parts of EC and Southern KZN
5 800
EDF-Total
Interior KZN
3 300
Renewable Energy Africa
Central EC
0
TOTAL
20 399
(Energy Research Centre, 2007)

2006: By the end of 2006, over 35 000 solar home systems were installed. Since then,
however, 4 219 households were connected to the grid and about 1 800 households
were cut off from receiving maintenance services or their systems were stolen
(Energy Research Centre, 2010). Nevertheless, it can be suggested that solar PV
installed capacity grew by at least an additional 1MW between 2004 and 2009 to
around 13.1MW.
In the meantime, government released the Electricity Regulations on New
Generation Capacity that indicated that procurement of renewable energy under the
REFIT Programme must take into account ‘compliance with the Integrated Resource
Plan and the preferred technology’. The act contemplated that procurement will be
done in according to the REFIT Programme and made NERSA responsible for
determining REFIT tariffs and selection criteria.
2009: In 2009, though, the foundation for future development of the large-scale market
segment was set. On 26 March 2009, the National Energy Regulator of South Africa
(NERSA) published REFIT Regulatory Guidelines that outlined the basic
structure of Phase 1 of the programme, role of parties, tariffs and the application
process. According to these guidelines, the tariff for concentrated solar and PV
plants with storage of six hours would be set at R2.092/kWh. Following these
Guidelines, NERSA issued a Consultation Paper in July 2009, which introduced
tariffs for further five renewable energy technologies, including a tariff of R 3.96/kWh
for a PV rooftop and ground mounted system with a capacity over 1MW.
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2010: In 2010, following the Consultation Paper on Phase 2 of the REFIT
Programme, government requested developers to submit information on cogeneration projects and REFIT projects up to March 2016. In response to this, 384
submissions for 20 000MW of REFIT and 4 000MW of co-generation projects were
acquired, of which 15% were allocated towards PV projects but very little had
adequate readiness index. As a result, no IPP contracts were signed that year.
While the development of the large-scale market segment was still limited to
regulatory environment, the market for small and medium-scale projects started to
pick the pace. This was largely attributed to the effects of the sharp price decrease
on PV modules globally in the preceding year and the desire of large businesses to
“go green”. It is known for a fact that 444kW worth of PV projects for residential
and commercial and industrial customers ranging in size between 30 kWp and 132
kWp have been installed in the country in 2010 This is likely just a fraction of the
actual growth of PV installations that year as demand for small-scale solar PV systems
among middle to high-income households began to increase. Although the residential
installations are smaller in installed capacities per system compared to commercial
PV projects, the number of installations in the residential sector exceeded those of
the commercial projects.
2011: The interest by large corporations and businesses to install PV systems to reduce
their energy needs has continued gaining momentum in 2011. Awareness has
continued to grow and the incentive schemes available such as Eskom IDM, IDC and
GEEF initiatives and SARS Accelerated Depreciation Programme have contributed to
this momentum shift. It is estimated that about 2 400 kWp of PV systems for
residential and commercial and industrial end-users were installed that year, which is
approximately six times more than the known installed capacities of the previous
year The sizes of the system varied between 2 kWp and 620 kWp.
Whilst the development of the small and medium-scale market segments continued
gaining momentum, the large-scale market segment was shocked with the revision of
REFITs that increased the frustration of most of the industry role-players. On 22
March government has released the Consultation Paper for REFIT Review that
proposed the changes in tariffs. As part of this paper, the tariff for PV projects was
reduced to R2.311/kWh, which was primarily explained due to the changes in the
exchange rate assumptions and significant cost improvements observed in the
previous two years. This further frustrated the developers considering that none of
the projects have been yet selected and amplified the confusion in the market.
Not long after this, on 4 May 2011, government repealed Electricity Regulations
on New Generation Capacity promulgated in 2009 that referred to REFIT as
part of the IPP programme. The revised regulations no longer explicitly
contemplated the REFIT programme and stated that the procurement process was
to be determined by the procurer. This increased the confusion and increased the
uncertainty in the market further.
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Two days after the release of the new Electricity Regulations, government
promulgated the Integrated Resource Plan. It projected that an additional
56 539MW of installed capacity will be required to support development of the
country’s economy and ensure adequate reserves over the next twenty years, which
was more than two times the size of the existing generation capacity at that time in
South Africa. Much of the new capacity was planned to be built using renewable
energy sources, of which 8 400MW was allocated to PV technology alone.
Following on the IRP targets, government set in motion the Independent Power
Producer Programme (IPPP) with the publication of the South African Renewable
Energy (RE) IPP Request for Proposals in August 2011. This repealed the
REFIT Phase 1 and Phase 2 programme that the market has been following until then.
The REIPP programme was to be broken down into five bidding windows allocating
3 725MW of renewable energy projects, of which 1 450MW was to be allocated to
PV technology. The South African REIPPP follows a competitive bid process with the
cap price for PV projects set to R2 850/MWh. Compliant bids are evaluated on the
basis of price and economic development, with allocations of 70 and 30 points of 100
respectively.
The first bid window closed on 4 November 2011 with a total of 53
applications for all renewable energy projects being submitted. On 7 December the
same year, Round 1 preferred bidders were announced with 18 PV projects being
chosen with a total of 631.5MW of installed capacity.
Late the same month, government and social partners signed the Green Economy
Accord that amongst others committed to:


Achieving 35% localisation of manufacturing components for renewable
energy projects by 2016 and 75% localisation by 2020
 Developing a “roof-top” programme that aims at installing 300 000 solar PV
power generation units on or at residential, commercial and industrial
buildings by 2020
2012: The roll out of the REIPPP has continued into 2012. On 5 March 2012, the
second bid window closed with the submission of 79 renewable energy projects
bids. On 21 May 2012, government announced the preferred bidders for round two
including nine PV projects equating to 417.1MW of installed capacity.
The month following government’s announcement of the preferred bidders for the
second REIPPP bid window, Eskom launched a small-scale renewable energy
programme, which is based on a rebate scheme. The initial pilot phase that was
initiated on 1 June 2012 targets to procure 10MW from small-scale renewable
energy solutions that will displace or reduce existing or planned electricity supply
requirements. Qualifying projects are capped at 1MW installed peak capacity with a
minimum of 10 kW. At this stage only stand-alone system (i.e. applications that are
not grid tie) are considered, which may be autonomous (no power drawn from the
grid) or installations where the PV system may be supplemented by power from the
grid. The pilot phase extends for three years with a rebate pegged at R1.20/kWh.
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Eskom plans to pay seventy percent of the rebate upon project commissioning, while
the remaining 30 percent will be allocated equally over three years.
In June 2012, government also set in motion a Small Projects IPPP. It released the
Request for Information (RFI) and draft Request for Proposals (RFP) in order to test
the market appetite for small projects ranging between 1MW and 5MW of installed
peak capacity. The programme forms part of the REIPPP and is aimed at allocating
100MW of the assigned 3 725MW of renewable energy projects to onshore wind,
solar PV, biomass, biogas, or landfill gas projects. To date, though, the final RFP,
which was supposed to be released on 23 August 2012 and then in September 2012
is not been published yet. This means that the implementation of the programme is
behind schedule.
The start of the establishment of 18 solar PV projects that were chosen during the
first bid window is also deferred due to the delay of the financial closure for the
projects, which was supposed to have happened in July 2012. Financial closure was
achieved in November 2012. This allowed projects to commence construction in
2013.
While the first round of large-scale PV projects has yet to begin construction, the
development of small and medium-scale projects are in full swing in the country.
Four projects totalling in 1 548kWp of installed capacity have already been installed
or are under construction at this stage. The development of a small-scale residential
system is also expected to continue growing.
Also of significance in 2012 was that fact that NERSA gave municipalities formal
rights to purchase renewable energy.
Post 2012: In 2013, significant changes in the composition of the PV market are expected.
The development of small and medium-scale projects is expected to continue
growing with a relatively fast pace especially propelled by the possible commissioning
of projects under Eskom’s rebate scheme for a total capacity of 10MW. Solar
projects with an installed peak capacity of less than 40MW could potentially be
commissioned in 2013, which would mean that installed capacities in the country
could increase by up to 185MW. Significant progress has also been made at municipal
level with cities like the City of Cape Town introducing a buy-back tariff for small
scale energy generation.
Depending on the time when the financial closure is reached for the second bid
window projects, some of the projects that form part of the preferred bidders but
with smaller capacities (i.e. shorter construction periods) could also be
commissioned in 2013. Overall, depending on the above and success of the small
REIPPP, which would bring an additional 100MW, the utility-scale PV installed
capacity in the country in 2014 would most likely increase to a minimum of
631.5MW but could potentially grow to over 1.1GWp.
The situation beyond that is difficult to predict with high confidence. Government
has already postponed the submission deadline for the third bid window from
November 2012 to 19 August 2013. This was negatively accepted by the key roleLOCAL PV INDUSTRY OVERVIEW
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players as it increased the uncertainty in the market. This most likely will also further
delay the submission dates of the subsequent fourth and fifth bid windows, with
queries from key industry players questioning whether they will ever be
implemented.
Nevertheless, despite the above-mentioned delays and uncertainty issues,
government has already announced the intention to procure additional 3.2GW
of Renewable Energy through REIPPP in the future. This would extend the available
allocation in the future bid windows to 4 360MW although it is unknown at this
stage what share of these would be awarded to PV technology. Furthermore,
depending on the success of the pilot phase of the small-scale renewable energy
programme managed by Eskom, the development of the commercial medium-scale
solar PV project could also receive a boost. Other policy interventions such as net
meeting policy and power wheeling agreements that are currently not actively
pursued by government could also open up new markets and opportunities.

1.2

MARKET SEGMENTS

Due to the versatility of PV technology, PV systems can be distinguished in terms of sizes,
end-user markets, grid connections, and mounting structures.

PV system types
Size

Three types of PV systems can be differentiated in terms of the size. These are as
follows:
Small-scale system
< 10 kW

2 kW - Two Oceans
Aquarium

Medium-scale system
10 kW - 1MW

500 kW – Vodacom
Century City

Large-scale system
> 1MW

45MW – Utility scale

Grid In terms of grid connection, two types of systems can be distinguished, grid-tie or
grid connected and off-grid.
 A grid-tie system implies that the solar PV system is connected to the local
electricity network and any excess electricity generated by the PV system is
fed back into the grid.
 An off-grid system is a standalone system that is not grid-tied and supplied
electricity directly to the user. Such systems can be two types.
o Autonomous stand-alone system with no power drawn from the grid
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o Grid-supported stand-alone system that is supplemented by power
connected to the electricity network and supplies electricity directly
to the user.
Off-grid systems are built with a back-up such as a battery, which is common
for an autonomous system, or without, which is more common for gridsupported systems.
Mount PV systems also differ in terms of the installations. They can be ground mounted or
rooftop mounted.
Pole mounted
(top and side mounted)

Ground mounted
(ballasted or foundation)

Rooftop
(ballasted or attached)

Uses Four types of market segments can be defined from the end-user perspective, inter
alia:
 Utility-scale these are systems that generate electricity for the sole purpose
to feed it to the grid and supplement other sources of electricity generation
in the country.
 Industrial application of PV systems range significantly in size. Larger
applications are generally connected to the grid and are installed to power
industrial buildings such as workshops, factories, plants, airports, railway
stations, etc. Smaller scale applications are generally off-grid and are widely
used to power telecommunications antennas, environmental monitoring
equipment, traffic signals, marine navigation aids, security phones, remote
lighting, highway signs, water pumping, etc.
 Commercial applications primarily refer to the use of solar PV systems in
rooftop application on office buildings, schools, hospitals, universities, and
outside parking spaces.
 Residential applications include the use of solar PV systems by households to
supply electricity to the building. These systems can either be autonomous or
grid-supported stand-alone systems depending on the distribution network
accessibility and policy environment.

PV market segmentation in South Africa
South Africa’s PV market is in its infancy stage. Where global PV installed capacitates stand
at about 70GW in 2011, the South African PV market was estimated at about 41MW the
same year (EPIA, 2012). These comprise of only small and medium-scale PV systems
installed for industrial, commercial, and residential applications. The utility-scale projects in
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the country have not yet been constructed; thus, the large-scale market segment in South
Africa is only expected to be introduced with the commissioning of the first PV plants next
year
Figure 1-2 illustrates the types of PV applications and market segments that currently exist
in the country or which are currently enabled by the existing policy environment.
Size

Large-scale (>1MW)

End-user

Utility-scale

Medium-scale (10kW – 1MW)
Industrial

Commercial

Small-scale (<10kW)

Residential

Industrial

Grid-tie
Off-grid with power supplemented from grid
Off-grid autonomous

Grid
connection
Electricity
generation

Stand-alone hybrid systems
Centralised
Distributed
Land mounted

Pole mounted

Mounting

Rooftop

Estimated
size

To-date: 0MW
2014: min 631.5MW

To-date: about 41MW (EPIA, 2012)

Figure 1-2: South Africa’s market segments

Considering the historical development, policy environment, electricity price increases the
most logical segmentation of the PV market in South Africa is in terms of the application or
end-users. In this context, the following three segments can be distinguished:
 Utility-scale segment
 Commercial and industrial segment
 Residential segment
Each of these segments of the market, their characteristics and differentiating factors are
analysed further in this part of the document.
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1.3

Utility-scale market segment analysis

Near future market composition and spatial distribution
The utility-scale market segment is only emerging in the country with the approval of 27
solar PV utility-scale projects during Bid Window 1 and Bid Window 2 with a total installed
capacity of 1 049MW. Figure 1-3 illustrates the geographic distribution of solar PV projects
awarded during the first two rounds of the REIPPP. It shows that the majority of projects
are to be established in the Northern Cape Province, which is explained by the high level of
irradiation inherited by the province. The Western Cape, Limpopo and the North West are
amongst the other provinces that will see the establishment of the utility-scale PV projects
in the country in the next couple of years.
Bid window 1 PV projects
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

17
18
7

14

15
10
2 9

3

8

4 5

3

2

7
9
16

6

1

1
11 7

4

8

Mulilo Solar PV De Aar (9.65 MW)
Konkoonsies Solar (9.65 MW)
Aries Solar (9.65 MW)
Greefspan PV Power Plant (10 MW)
Herbert PV Power Plant (19.9 MW)
Mulilo Solar PV Prieska (19.9 MW)
Mainstream De Aar Solar PV (48.25 MW)
Mainstream Droogfontein (948.25 MW)
Lesedi PV Solar Park (64 MW)
Kathu Solar Energy Facility (72.5 MW)
Solar Capital De Aar (75 MW)
SlimSun Swartland Solar Park (5 MW)
Touwsrivier Project (36 MW)
RustMo1 Solar Farm (6.76 MW)
Kalkbult (72.5 MW)
Letsatsi Solar Park (64 MW)
Witkop Soalr Park (30 MW)
Soutpan Solar Park (28 MW)

Bid window 2 PV projects
6
5
12

1
2
3
4
5
6
7
8
9

13

Solar Capital De Aar3 (75 MW)
Jasper Solar Park(74 MW)
Upington Solar Park (36 MW)
Scatec Linde Solar Park (36.8
Aurora Solar Park (9 MW)
MW)
Vredendal Solar Park (8.8 MW)
Sishen Solar Facility (74 MW)
Scatec Dreunberg (69.6 MW)
Boshoff Solar Park (60 MW)

Figure 1-3: Geographic distribution of utility-scale PV projects for Round 1 and Round 2

The following table (Table 1-4) provides more information on the geographic distribution,
project sizes and capacities of the utility-scale projects awarded in Bid Windows 1 and 2.
Table 1-4 PV utility-scale projects for Bid Window 1 and Bid Window 2 per Province

Number of projects

Province

<10MW

Northern Cape
Western Cape
Limpopo
Free State
North West
TOTAL

4
1
0
0
1
6
33%

10-45MW

2
1
2
5
28%

>45MW

MW capacity
TOTAL

<10MW

Bid Window 1 projects
6
12
39
2
5
2
0
1
1
0
1
7
7
18
51
39%
100%
8%
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10-45MW

>45MW

TOTAL

40
36
58
134
21%

383
64
447
71%

462
41
58
64
7
632
100%

31

Number of projects

Province

<10MW

Northern Cape
Western Cape
Eastern Cape
Limpopo

1
2
0
0
3
33%

TOTAL

9
33%

TOTAL

10-45MW

>45MW

MW capacity
TOTAL

<10MW

Bid Window 2 projects
1
2
4
9
1
3
18
1
1
0
1
1
0
1
5
9
27
11%
56%
100%
6%
TOTAL for Bid Window 1 and Bid Window 2
6
12
27
77
22%
44%
100%
7%

10-45MW

>45MW

TOTAL

37
37
9%

150
74
70
60
354
85%

196
92
70
60
417
100%

171
16%

801
76%

1049
100%

Key features
System size As indicated in Table 1-4, a third of the projects awarded during the two Bid
Windows were allocated to the smaller utility-scale projects with a capacity
of less than 10MW. The greatest number and subsequently the greatest share
of total capacity were allocated to utility-scale projects with an installed
capacity of more than 45MW. More than three quarters of the total allocated
capacity was awarded to the projects of this scale.
There is a notable change in the average project sizes awarded in the two Bid
Windows. The average project size in Bid Window 1 was 37.1MW and in Bid
Window 2 it was 46.3MW. Although the proportional allocation of projects
with less than 10MW of installed capacity was only slightly smaller in Bid
Window 2 compared to Bid Window 1, the increase in the average size of
projects was primary due to the lower share of projects falling within the 10
to 45MW capacity. This could be explained by the fact that increasing the
capacity of the project decreases the project’s costs per MW making larger
utility-scale projects more financially viable.
Grid

All utility-scale projects need to be connected to the grid, which to some
extent puts a constraint to their location in the country. Although the
Northern Cape province has the largest index of irradiance), due to the
distribution of economic activities in the province, low population densities
and the absence of established conventional power stations, results in a
limited transmission network in the province. Projects are under way to
expand the network in the province in light of the future developments.

Technology All utility-sale projects approved during Bid Windows 1 and 2, except for the
Touwsrivier project (36MW CPV project), make use of crystalline PV
technology. Most of the projects appear to also make use of polycrystalline
PV modules.

Costs and local content
The closure of the first Bid Window of the REIPPP took place in November 2011. The
second Bid Window closed in March 2012. Thus, there was only a four month gap between
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the two deadlines; however, financial, local content, and job creation figures for projects
approved under Bid Window 1 and projects approved under Bid Window 2 differed
significantly. This is illustrated in Table 1-5.
Table 1-5: Cost related information for Bid Window 1 and Bid Window 2 PV projects
PV project
Bid window 1
Bid window 2
Change
Price: fully indexed
R2 758/MWh
R1 645/MWh
 40%
MW allocated
632MW
417MW
 34%
Total costs
Total project cost
R21 937 ml
R12 048 ml
 45%
Average project cost per MW
R34.71 ml/MW
R28.89 ml/MW
 17%
Local content information
Local content value
R6 261 ml
R5 727 ml
Average LC per MW
R9.90 ml/MW
R13.7 ml/MW
 39%
Local content as % of total
28.5%
47.5%
Abs  19%
(Department of Energy, 2012)

Price

During Bid Window 2, the average price of utility-scale PV projects was
R1 645/MWh. As illustrated in Figure 1-4, the price for projects of about
9MW capacity ranged
between
R1 401/MWh
and R1 530/MWh, while
the price for larger
utility-scale
projects
ranged
between
R1 590/MWh
and
R1 698/MWh.
Worth
mentioning
is
that
projects
ranging
in
capacity between 36MW
and 70MW had a larger
price per MWh than
Figure 1-4: Fully indexed price ranges for Bid
projects with the greater
Window 2 projects (McGillivary, D., 2012)
and lower capacities.
A significant decline in the average price of solar PV projects has been
observed in Bid Window 2 compared to Bid Window 1. During Bid Window
1, the average price was about R2 758/MWh, which was just under the tariff
cap of R2 850/MWh imposed for solar PV projects. In Bid Window 2, as
indicated earlier, the price dropped to R1 645/MWh. This means that in only
four months the project developers could manage to drop the prices by
about 40%.
One of the factors that contributed to the decline in the prices was the
decreasing cost of projects. The average cost of projects per MW dropped
from R34.7ml to R28.9 ml, i.e. by 17%. This could be attributed to the
following:


Decline in the price of PV modules
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A greater competitiveness in the utility-scale market segment that
drove the margins and subsequently project cost down
A greater share of larger utility-scale projects, which allowed
developers to benefit from economies of scale and which may have
also contributed to the decline in prices

However, the drop in the average project costs does not fully explain the
reason behind the sharp decrease in project prices. The project team has
engaged with the Department of Energy to receive more information about
the projects, which could shed some light into the key drivers behind the
price decline.
Local
content

Projects approved under Bid Window 1 plan to spend about R6 261 million in
South Africa, which represents 28.5% of the total projects’ costs. This means
that on average not all projects met the required threshold of 35% for Bid
Window 1. Projects approved under Bid Window 2 significantly increased the
local content compared to those approved in Bid Window 1. About 47.5% of
total projects’ costs were allocated to local content in Bid Window 2, which
suggests that many projects exceeded the threshold of 35%.
The above further highlights the highly competitive nature of the bidding
process that was observed in the second Bid Window compared to the first
Bid Window. While prices decreased, the economic development component
of projects and specifically local content clearly played a greater role in the
structuring of projects.
Table 1-6 illustrates the
Table 1-6: General utility-scale project cost
PV project
Utility scale
average
breakdown
Crystalline
module
40-45%
costs of utility-scale
Inverter
9-11%
projects. It shows that BOP
40-50%
PV modules comprise
Mounting hardware
14-16%
Wiring
3-5%
of between 40% and
Civil and engineering
19-33%
45% of the total
TOTAL
100%
project cost. Inverters
accounts for about 9% to 11% of the project cost, whilst the rest is made up
of the Balance of Plant (BOP). A significant cost item is the civil and
engineering costs associated with the project’s construction. Generally
projects were able to localise these costs, which allowed them to meet or
almost meet the thresholds set for Bid Window 1 and 2. Sourcing locally
assembled PV modules has also allowed some projects in Bid Window 2 to
surpass the localisation thresholds.

Labour
According to the information released by the Department of Energy (2012), 18 solar PV
utility-scale projects approved under bid Window 1 would employ about 10 386 people
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during construction and 221 people during operation. The above translates into 16.4 people
per MW during construction and 0.35 per MW during operation.
During Bid window 2, as indicated in the table below (Table 1-7), the number of people
employed during construction per MW dropped by a third compared to the same indicator
for projects approved under Bid Window 1. The situation with the operational phase,
though, was quite the opposite with the number of people employed per MW of installed
capacity increasing by a third.
Table 1-7: Job related information for Bid Window 1 and Bid Window 2 PV projects
PV project
Bid window 1
Bid window 2
Change
Construction (people)
Total people employed

10 386

Average number of employed per MW

16.4 /MW
Operation (people)

Total people employed - annual
Average number of employed per MW

221
0.35/MW

4 557

-

10.9 /MW

 33%

194

-

0.47/MW
 33%
(Department of Energy, 2012)

Development potential and challenges
Drivers
and
potential

The development opportunity in the utility-scale PV market segment is
significant in South Africa considering the high irradiance observed in the
country. Other drivers that create the potential in the market (and to other
market
 segments) include, inter alia:





South Africa (SA) has good solar resources and this is predominant in
areas that have low population densities
SA is not faced with space restrictions that affect some other
countries, specifically Europe
There is an increasing demand for power in the country
Good business opportunity, as South Africa is seen as the gateway to
Africa with a potentially emerging market

However, the growth of the utility-scale PV market is entirely reliant on the
government’s policy and specifically the REIPPP, which limits the total installed
capacities that can be established in South Africa within this market segment.
At this stage, 401.1MW still remains to be allocated under the REIPPP
during the following three bid windows, which is most likely to be postponed
considering the postponement of the third Bid Window until 7 May 2013. At
the same time, though government has already announced the intention to
allocate an additional 3.2GW to renewable energy projects beyond the
current REIPPP, although the capacity that will be allocated to the PV
technology still remains to be determined.
Opportunities exist in the development of the utility-scale market segment
following an on-grid wheeling concept, which involves developing a largeLOCAL PV INDUSTRY OVERVIEW

35

scale project and selling electricity generated by it to a single customer using
Eskom’s distribution and transmission lines. This concept represents an
alternative to having to build plants next to heavy industries which sometime
have land availability issues; this process resolves the land issue as the project
is developed where land is available and could even belong to the “customer”
already but is located away from the site where electricity is actually required.
The realisation of this opportunity though is subject to a number of
requirements and challenges, inter alia:




General:
o Labour costs and labour expectations
o Delays in REIPPP process
o Technical and project management skill shortage
o Exchange rate volatility
o Having to compete with cheap subsidised imports
Project-specific:
o An EIA is required for these projects
o Customers need to be identified before the project can be
developed – A PPA needs to be concluded
o Access to the grid is an issue, but more so is whether the line
can support it and how to feed off the line
o Cost for transmission/wheeling

In order to develop this market, a technology and system integrator industry
needs to be developed which is not currently well-established in South Africa
compared to selected international markets. These businesses are required
to perform an analysis of the customer demands and determine how much it
can be satisfied by establishing RE projects. So far PV projects are not widely
used to create an alternative source of energy for industries as it is relatively
new in the country.
Opportunities also exist in the utilisation of large spaces of
rehabilitated and non-rehabilitated land left as a result of mining
activities. Such systems could be off-grid or grid tie.
Future development of the utility-scale market segments is subject to a
Factors
number of underlying development factors. These include inter alia:
and
challenges
 Market certainty and government commitments: There is a
huge uncertainty in the market regarding the future of the utility-scale
PV market that reduces confidence of project developers and
financiers in the South African market. This is largely due to the delay
in the financial closure, the delay in the Bid Window 3 submission
deadline, and uncertainty with respect to post Bid Window 3
programme roll-out. All of these damage the confidence in the market
and have resulted in some companies halting their further work on
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the projects. It negatively affects the prospects of greater industry
localisation as potential manufacturers are not prepared to take high
risks in investing in the market that has no clear roadmap. Industry
players call for a greater long-term commitment from government
that would span at least five years, which would enable the
development of the local industry beyond its current point.
Cost of financing of large-scale projects: Private equity investors
have minimum Internal Rate of Return (IRR) hurdle rates, which are
needed in order to make projects viable. With EPC contractors
already operating with thin profit margins, equity providers have to
accept lower IRRs in order to support competitive bids. As the next
bid round will force tariffs downwards, EPC and financing costs will be
driven downwards. At the moment cost of financing remains high.
Bankability of projects: The ability of Project Developers to secure
lending from financial institutions is subject to bankability of these
projects. Bankability is depending on four key elements, i.e. proven
technology, reliable supply of energy, revenue certainty, and access to
grid connection.
o The issue of proven technology and reliable supply of energy is
directly related to the issue of quality of products used, which
in turn has an indirect impact on the ability of the local
manufacturing companies to participate in the supply chain.
Lenders require assurances of bankability of companies that
would supply components for the project as it would assure
optimal performance of the facility and subsequently revenue
certainty. In this context procurement of components is
governed by the following:
o Certification of products
o Quality of produced goods
o Sustainable supply
o Competitive cost
o Balance sheet of the company behind it
The PV market in the country is still emerging; most local
manufacturers have either limited or no exposure to largescale projects. They are also not capable of assuring the supply
of products on time and on par with international players. This
in turn, impedes the local industry players from entering this
market segments, as their products (compared to imported
products bought from Tier 1 companies) are associated with
greater risks, which would in turn drive the costs of the
project up and make it less bankable overall.
o Grid security: Government’s key aim should be to first and
foremost provide security to the grid and then focus on policy
perfection and economic development. Grid security will in
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any event kick-start economic development. If only half the
projects get built, the government has failed.

1.4

Commercial/industrial market segment analysis

Market segment composition and spatial distribution
The development of the commercial and industrial PV market segment in South Africa
started in the 1990s with the launch of special programmes aimed at the provision of solar
PV systems to power schools, clinics and telecommunications infrastructure. The size of the
systems at that time varied primarily between 50kWp and 110kWp. In the beginning of the
2000s, the development of the commercial and industrial market segment was somewhat
slow, primarily due to the cost of the systems and lack of incentives to support the
development of this segment. After 2009, when the price of PV modules started to decline
and the societal pressure to address climate change started to increase, the commercial and
industrial segment of the market started developing at a faster rate. Currently, the size of
the commercial and industrial PV market segment in the country is estimated at about 2025MW with a growth of about 3MW to 5MW per annum.
Between 2010 and 2012, about 4.2MW of known commercial and industrial PV projects
were built in the country. As illustrated in Figure 1-5, these projects were largely
concentrated in urban areas in the provinces of the Western Cape, Gauteng, and KwaZuluNatal. The smallest single known project was the 2 kWp rooftop PV system installed at the
Two Oceans Aquarium in Cape Town and the largest was the Kendal Solar PV ground
mounted system installed near the Kendal Coal-Fired Power Station.
Known non-residential projects built in 2010,
2011 and 2012
2010

5
1

7

14

11
13

12

6

15
4

1
2
3
4
5

Pick n Pay on Nicol (100 kWp)
Villiera Wine Estate (132 kWp)
GlaxoSmithKline (GSK) solar project (30 kWp)
Aquila Safari Lodge CPV project (82 kWp)
Japanese Embassy in Pretoria (100 kWp)

6
7
8
9
10
11
12
13
14

Dube Tradeport – Phase 1 (218 kWp)
Pick n Pay on Longmeadow (150 kWp)
Impahla Clothing (30 kWp)
Khayaelitsha District Hospital (25 kWp)
Two Oceans Aquarium (2 kWp)
Valpre Spring Water Plant PV Project (30 kWp)
Hazelmere CPV Project (500 kWp)
Lethabo Solar PV (575 kWp)
Kendal Solar PV (620 kWp)

15
16
17
18

Dube Tradeport – Phase 2 (430 kWp)*
Vodacom Century City (500 kWp)
Vrede en Lust Wine Estate PV project (218 kWp)*
Megawatt Park parking canopies (400 kWp)*

2011

2012

10
16

2
3 8 9

4
17

Commercial Rooftop

Commercial Ground Mounted

Industrial Rooftop

Industrial Ground Mounted

9

*Under construction

Figure 1-5: Known commercial and industrial projects built in 2010, 2011, and 2012
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Commercial and industrial PV projects outlined in the previous diagram can be further
segment between commercial and industrial applications. Table 1-8 outlines the key
characteristics thereof. It shows that the total installed capacity of industrial medium-scale
projects in the country during the last three years was considerably bigger than that of PV
systems for commercial end-users. At the same time, the number of projects for
commercial end-users was slightly bigger than that of projects for industrial end-users
resulting in the average size of the latter to be about 130 kWp (44%) bigger than the
average size of the commercial PV projects. Most of the PV projects for commercial
applications were rooftop projects, while the PV projects for industrial end-users were
equally divided into rooftop and ground mounted systems. Crystalline PV modules
dominated both the rooftop and industrial market segments, although CPV has some
market share (more so with industrial applications).
Table 1-8: Overview of the commercial and industrial projects built in 2010, 2011, and 2012
Information
Commercial
Industrial
Known installed
1 709 kWp
2 433 kWp
capacity (2010-12)
 Retail spaces
 Wine estates
 Factories
 Office buildings
 Game farms
 Power plants
Segmentation
 Warehouses
 Hospitals and
 Port
schools
 Covered parking
10
8
Number of projects
Average size
Grid connection
Mount
Technology

171 kWp

304 kWp

Yes, but for main support

Yes, but for main support

8 - rooftop; 2 - ground

4 - rooftop; 4 - ground

Crystalline PV – 95%, CPV-5%

Crystalline PV – 80%, CPV-20%

Key features
System size The system size of commercial and industrial PV projects varies depending on
the end-user; however the following key features can be highlighted:






Commercial and industrial applications are primarily medium-scale
and range between 30kWp to 500kWp
PV projects for industrial end-users tend to be greater in size (MW)
than for commercial end-users
Systems are generally undersized, i.e. designed to supply a smaller
amount of energy than required consumption, as rules allowing
customers to feed and sell electricity back into the electric grid (e.g.
interconnection standards or net metering) have yet to be established
in South Africa.
With the launch of Eskom’s 10MW pilot project for rebate scheme,
the size of projects built under that programme is expected to be
equal or greater than required consumption (Example: A wine farm in
Franschoek plans to generate 374 000kWh annually from a Solar PV
installation which is more than sufficient to meet the energy demand
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of the facility); however this is not expected to spread beyond the
programme.
Grid

The majority of the commercial and industrial applications built in the past
few years are stand-alone systems with power being supplemented from the
grid:







Back up

Most projects are located in urban areas where the electricity
network is readily accessible; thus commercial and industrial endusers usually do not establish PV systems for the purposes of securing
electricity supply
Businesses require continuous supply of electricity to ensure
uninterrupted operations; thus, connection to the grid is a key
prerequisites for a business when choosing a location
Since PV systems are generally undersized and are not meant to
supply power 24/7, connection to the grid is retained
Since PV systems for commercial and industrial users are mainly
undersized in South Africa, there is usually no excess power to send
back to the grid and the net balance of power required to retain
operation is sourced from the grid

Back-up and storage options generally come in the form of batteries or
generators (e.g. lead acid batteries, diesel generators or occasionally wind
turbines). In the commercial and industrial PV market segment, though, due
to the size of the systems the use of batteries becomes less cost-effective as
they significantly increase capital requirements for the system. As indicated
earlier, most of the PV systems are off-grid systems with power
supplemented from the grid; therefore, the need for back-ups is significantly
reduced compared to the autonomous off-grid systems that do not have
mains support. In cases when batteries are used they are only used to run
selected equipment (i.e. office equipment).

Technology Commercial and industrial PV market segment predominantly makes use of
crystalline PV modules. CPV technology typically employs a tracking system
and is thus more applicable for ground mounted systems. In cases, where
ground mounted PV systems were installed in South Africa CPV technology
was also used, but crystalline PV technology is still much more common for
ground mounted systems.
The use of thin films in commercial and industrial applications in the country
is very limited. Although there are some benefits of using thin-film PV
technology over poly or mono crystalline PV modules in rooftop
applications), a combination of factors have limited the wide-scale adoption of
thin-film PV technology in commercial and industrial applications in South
Africa namely for rooftop systems. These include, inter alia:


Thin film efficiency is lower than crystalline PV modules: while poly
and mono crystalline modules achieve efficiencies of between 13% and
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19%, thin-film PV modules can currently achieve the maximum of up
to 12% (i.e. Copper Indium Gallium Diselenide (CIGS)
Inverters for thin-film tend to be about 30% more expensive than
crystalline modules
Thin film panels with the same capacity would be about two times
greater in size than crystalline panels; since systems are usually
installed on roofs, space is generally limited and optimal utilisation
thereof is required which is achieved using poly or mono crystalline
PV modules

The use of rooftop structures are typically preferred over ground mounted
or monopole systems in the commercial and industrial market segment to
make use of unused rooftop space. Although the use of monopoles enables
greater efficiencies than rooftop systems, its applications are limited by land
space constraints and maintenance requirements particularly for larger
medium-scale projects, in addition to the added costs associated with the use
of greater steel and concrete materials.
Quality
and price

The commercial and industrial market segment is relatively saturated with
companies offering services for design and installation of solar home systems.
In the past few years, the industry has been impacted by “fly-by-night”
companies that delivered poor quality of service and negatively affected the
image of the industry. Due to the relatively high competition in the market,
quality of service and customer satisfaction is very important to maintain a
sustainable business. In this context, considering the cost of the solar home
systems, companies in the market tend to procure from reputable suppliers
of components that would not only offer warrantees for their products but
would ensure excellent performance and reliability. This often results in a
preference for imported products from companies where established long
term relationships have developed. This is specifically applicable to PV
module, inverter, and battery components. The image of local suppliers has
improved however with the introduction of local standards for home
photovoltaic installations and as customer awareness levels have risen.

Costs and labour figures
Cost

The cost of commercial and industrial PV projects varies depending on the
size and whether it is installed on a rooftop or ground mounted. In general
though, rooftop systems below 100 kWp cost between R23-27/W, while
those that have a higher installed peak (i.e. 100kWp -1MW) cost around
R20/W. This shows that larger medium-scale rooftop systems for commercial
and industrial end-users cost between 13% and 25% less than smaller systems.
Ground mounted systems, which generally fall within the 100kWp -1MW
scale, are generally more expensive and range between R35/kW and R55kW
for larger medium-scale projects.
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Table 1-9 outlines a typical breakdown of the rooftop commercial and
industrial medium-scale system using crystalline PV technology. It also
indicates the most common ranges for various cost structures depending on
the size of the system and EPC contractors/installers.
Table 1-9: Rooftop commercial and industrial off-grid systems with mains
support project cost breakdown
Average
Components
Range
breakdown
PV module (crystalline)
45%- 60%
52%
Inverter
12%-13%
13%
Mounting hardware
7%-12%
10%
BOP
5%-15%
10%
P&Gs: crane, forklift, etc.
2%-9%
5%
Design and installation
8%-13%
10%
TOTAL
100%
100%

It is clear that the PV module is the biggest cost component of any
commercial and industrial medium-scale rooftop system using crystalline PV
technology. On average it equates to about half of the entire cost of the
project. The second largest cost component of the commercial and industrial
PV projects is inverters. Mounting hardware and balance of the plant make up
on average 10% of the project cost each. The rest is allocated between
Preliminary and General (P&Gs) and fees for design and installation.
Labour

Labour requirements for commercial and industrial PV projects also differ
depending on whether it is a rooftop system or a ground mounted system
and depending on the size of the project albeit to a smaller extent than the
above factor. On average though, it creates about between 5.3 and eight 8.0
Full Time Equivalent (FTE) positions per MW.

Development drivers, potential and challenges
Drivers
and
potential

The key drivers for the development of the commercial and industrial PV
system applications in the country, aside from those that have been
mentioned for the utility-scale market segment, include, inter alia:






Recent rising electricity tariffs that help justify the investment in the
alternative energy sources
Increased reliability and security of supply associated with on-site
generation applications
Trend to reduce carbon footprint, especially in light of the potential
promulgation of a carbon tax
Marketing tool for businesses
Rising consumer awareness.

Relatively high PV systems costs until recent years have restricted the
development of the market on a large-scale, especially considering the fact
that unlike other countries, the South African government until recently did
not offer financial incentives in the form of rebates or Feed-in-Tariffs. The
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cost of PV modules in South Africa the past few years though dropped
dramatically – by about three to four times. This means that the payback
period for medium-scale projects dropped from about 12-15 years to about
five to seven years, which is one of the main reasons for the spike in activity
in this market segment over the past couple of years.
The launch of the pilot phase of Eskom’s rebate programme for projects
between 10kW and 1MW has already increased an interest in businesses to
install more systems. EPC contractors and PV system installers operating in
the market report a significant rise in the number of requests from
businesses and organisations to provide quotes for PV system design,
installation, and maintenance.
Third party ownership is also emerging in the market, which is expected to
propel the commercial and industrial market segment development, especially
for commercial end-users. Third party ownership typically implies that the
system’s financing, installation, ownership, and maintenance is done by the
EPC contractor or developer who leases it at a fee to the end user. This
overcomes a key barrier by transferring the performance risk to the
EPC/developer and avoiding a high upfront investment from the customer.
Other factors that could stimulate the development of the large-scale
commercial and industrial market segments include, inter alia:


Provision of tax breaks for companies that make use of solar PV to
partially or completely substitute power from the grid
 Accelerated depreciation
 Opening the market for grid-tie systems and ensure that costs
associated with these are economically attractive for project owners
Challenges The development and realisation of the potential of the commercial and
industrial market segment is constrained by a number of factors. The biggest
impediments that the large commercial and industrial market faces are, inter
alia:


High upfront cost: Large commercial and industrial PV projects are
multi-million investments that at this stage have not yet achieved gridparity. Therefore, PV systems for the large commercial and industrial
segment of the market are not yet financially justifiable. Grid parity,
which is the point at which the costs of electricity generated by a PV
system equates or is lower than that of the predominant utility rate is
integral to the development of this market segment (and smaller
market segment). It is expected though, as indicated by Eskom’s
technology division research, test and development acting General
Manager Barry MacColl that grid parity for PV systems will be reached
in the near future and for systems with storage will be reached by
2015 (Esterhuizen, 2012).
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High cost of capital and access to finance: High cost of capital
and access to finance are other challenges that exist in this market
segments. While some financial institutions are eager to support
projects, time taken to make a decision and approve a project
jeopardises its implementation. Furthermore, in some instances the
requirements for the local content imposed by lenders for projects in
the large commercial and industrial market segment forces project
developers to look for foreign investors and subsequently delays
development of projects further.
Lack of incentives offered by government: Many of the
impediments mentioned above could be eliminated with the provision
of attractive financial incentives to the project owners of large
commercial and industrial PV systems. However, rebates and FIT
tariffs that propelled the industry in the European countries have not
been introduced in the market until recent months.

Some challenges that are faced by the small commercial, industrial and
residential market segments would also apply to the large commercial and
industrial market segment. These are elaborated on in the next section.

1.5

Residential market segment analysis

Market segment composition and spatial distribution
In South Africa the PV market started with the establishment of off-grid small and mediumscale PV systems primarily for residential and industrial applications back in the 1980s and
later in the 1990s under the rural electrification programme. The growth of the residential
market segment in the 2000s was somewhat small until about 2010, when the price of the
PV modules dropped to the point where it became more affordable to set up private solar
PV systems.
In 2011, as reported by Stats SA (2011), 15 898 households in the country made use of the
solar home systems. As illustrated in Table 1-10, the majority of solar home systems are
currently installed in tribal areas and specifically provinces of Kwazulu-Natal, the Eastern
Cape and Limpopo. The majority of these systems are believed to have been installed in the
beginning of the 2000s as part of the fee-for-service concessions. About 23% of all solar
home systems in the country are installed in urban areas in provinces of the Northern Cape
and Limpopo.
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Table 1-10: Households with solar home systems (2011)
Eastern
Northern
KwazuluLimpopo
TOTAL
Cape
Cape
Natal
297
1 219
1 517

Segments
Urban-formal
Urbaninformal
Tribal areas
Rural formal
TOTAL

Installed
capacity3
76

-

-

-

2 132

2 132

107

3 795
3 795

297

5 754
5 754

2 700
6 051

12 249
15 898

612
795
(StatsSA, 2011)

Assuming that solar home systems installed at each household reported by Stats SA (2011)
had a 50Wp capacity, there were about 0.8MW of installed capacities in the country. This is
however a highly conservative assessment, as it could be expected that the urban formal
market segment would have solar home systems with greater capacities than those installed
in tribal areas where energy demands are generally lower. Regardless, these are still just
estimates and not exact figures for the residential PV market segments in the country.
Market penetration for Solar PV continues to grow for the rural households (HH). There
are cases where solar PV systems are used to power homesteads and other buildings
located in rural areas on the farms. Considering the development of the PV market in 2011
and 2012, the statistics also do not reflect the increase in the number of systems installed
on new buildings for high income households and retrofitting existing buildings for middle to
high income households in urban areas, specifically Gauteng, Kwazulu-Natal, and the
Western Cape. Considering the above, it is estimated that the size of the installed capacities
in the residential market is about 5-8MW and its growth is between 500kW and 1MW per
annum.
Considering the above, the residential market segment can be distinguished between three
groups outlined in Table 1-11. The differences between these groups are taken into account
when providing further analysis of the residential market segment.
Market segment
Tribal areas
Rural households
Urban
households

Table 1-11: Residential market segments
Income category
System
Finance source
Low income
Fee-for-service concession
Autonomous off-grid
Low income
Private/Community
Grid –supported
Low and high income
Private
stand-alone

Key features
System size The size of PV systems installed by the residential market segments varies
depending on the market group considered. Systems installed at tribal
households that benefited from the fee-for-service concessions ranging
between 50Wp to 110 Wp. Privately installed systems in the past few years
ranged predominantly between 2kWp to 5kWp.
The size of the system also depends on whether it is an autonomous off-grid
system or off-grid system with grid-power supplementation:
3

Assuming a size of a system of 50Wp
LOCAL PV INDUSTRY OVERVIEW

45



Grid/
Back-up

In autonomous off-grid applications, it is generally being designed to
exceed the required specifications. This is so because such systems
generally make uses of batteries; thus, by installing a bigger system it
allows it to charge batteries while at the same time supplying sufficient
power from PV panels for daily use.
 In the case when the off-grid system is supplemented with power
from the grid, the system is usually undersized. It does not typically
use batteries or other storage options, which would require it to
generate greater electricity to be stored for later usage. Since feeding
back electricity to the grid is also not allowed in South Africa for most
customers, installing a bigger system would imply paying a
considerably greater cost for the system and wasting of energy. Thus,
it becomes less cost-effective and requires longer payback periods.
The majority of the residential solar PV systems installed in the past few
years were off-grid systems with some form of a back-up or storage such as a
generator or a battery, or both (i.e. hybrid). These systems are also generally
recommended by installers to households. The rest of the systems were offgrid systems supplemented by power from the grid.

Technology Solar PV systems installed for the residential end-user mainly use crystalline
PV technology. Since residential segments of the market primarily comprises
of rooftop systems, only two options are viable at this stage, i.e. crystalline PV
technology and thin-film technology. However, due to the reasons mentioned
earlier in the commercial and industrial market segment analysis, the
application of thin-film technologies in the residential market segment is not
common in South Africa due primarily to the larger roof space required for
thin-film modules and their lower efficiencies compared to crystalline silicon
technologies.
Quality
and price

The residential segment of the market is also relatively saturated and many
companies that offer lower range medium-scale commercial systems also
operate in the residential segment. Quality and performance of the system
are important to this market segment, considering the cost of the system and
the relatively long payback period. However, this market has a greater
elasticity.

Costs and labour figures
Cost

The cost of the residential solar PV project varies depending whether it is an
autonomous or supported off-grid system and whether it is established on
the roof or makes use of monopoles.


Autonomous off-grid solar PV projects costs considerably more than
grid-supported projects as the former make use of batteries and
subsequently charge controllers that altogether could add between
30% and 50% to the project cost. On average, off-grid systems cost
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about R40-R55/W, whilst grid-supported systems cost about R2530/W. It should be noted that the latter is mostly on par with the
lower range medium-scale commercial and industrial solar PV projects
that cost about R23-R27/W. It is clear though, that residential solar
PV projects that generally range between 3kW and 5kWp systems do
cost slightly more per Watt of installed peak capacity than commercial
and industrial lower capacity medium-scale projects.
There is also a price difference between rooftop and monopole
systems installed for residential end-users. Monopoles and ground
mounted systems are more demanding with respect to the mounting
hardware and unlike rooftop systems also require a foundation. Thus,
expenditure on mounting hardware tends to double with the use of
monopoles (refer to Table 1-12), which increases the costs of the
monopole solar PV system’s cost approximately by 5-10% compared
to the rooftop system.

Table 1-12 illustrates the general cost breakdown structure of grid-supported
and autonomous off-grid residential solar PV systems. It clearly shows that
the cost structure of autonomous off-grid systems is significantly different to
the grid-supported stand-alone systems, as the former makes use of batteries
and charge controllers. Unlike with the grid-supported stand-alone system
where PV modules take up between 40% and 50% of the project costs
depending on whether a rooftop or a monopole or ground mounted
structure is used, PV modules in autonomous off-grid systems comprise of
only 22-30% of the project’s cost. The combination of costs of batteries and
charge controllers in the autonomous off-grid system is by far the biggest
expenditure item. The added cost of these two components to the system
also makes autonomous off-grid systems more expensive than those that are
supplemented by power from the grid.
Table 1-12: Residential autonomous and grid-supported off-grid project cost
breakdown
Rooftop
Ground mounted
Components
Grid-supported
Autonomous
Grid-supported
Crystalline module
22-30%
45-50%
40-45%
Inverter
10-24%
20-25%
16-18%
Mounting Hardware
3-5%
5-7%
10-16%
Battery
19-35%
Charge controller
3-4%
BOP, including:
22.5-42%
26- 32%
26-30%
Wiring, fuses
2.5-5%
5-7%
4-5%
Design and installation
20-35%
21-25%
22-25%
Other
0-2%
TOTAL
100%
100%
100%

Labour

Construction of residential solar PV systems requires about three to four
people and takes approximately two days to complete. Monopole and ground
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mounted structures usually require up to five people and takes approximately
two days. This translates into the following Full-Time-Equivalent person years:


Rooftop – between 6.1 and 9.2 FTE per MW; average - 7.7. FTE per
MW
 Monopole and ground mounted – between 10.2 and 15.4 FTE per
kW; average – 12.8 FTE per MW
Installation of residential solar PV projects requires a certified electrical or
electrical engineer and labourers.

Development drivers, potential and challenges
Drivers
and
potential

The growth of the PV market in the last few years has been largely observed
in the high income residential market segment. The increasing demand for
solar PV systems from this market segment was driven by a number of
factors, namely:


Increasing relative affordability of the system: Although the
payback period for residential PV systems is still considerably longer
than that for commercial and industrial PV systems, i.e. up to 16 years,
the declining price of PV modules in the background of increasing
electricity tariff raises interest of high income households in PV
systems.
 Desire to reduce carbon footprint and be first adopters:
Households, specifically middle to high income, are becoming more
conscious of environmental issues and are looking for ways to reduce
their carbon footprint. The desire to be amongst the first to own
solar PV systems gives another boost to the demand; although this
factor is not expected to drive the market over the longer term.
 Increased financing options: Most of the solar PV systems installed
on residential buildings in the past few years have been installed on
new buildings that allowed the systems to be integrated into the total
cost of the project and thus acquire financing as part of the mortgage
for the houses. Retrofitting existing buildings though is also common
in the market and can be financed by banks as long as the quote is
provided from a reputable business.
The potential size of the residential market segment in South Africa is
significant. As indicated in Table 1-13, by using solar PV to address the
existing backlog with respect to electricity connection, there is potential for a
total of 541MW of solar PV systems. However, if the Demand Side
Management aspects are pursued and each middle to high income household
installed a solar home system at their dwellings (2 kW and 5kW respectively),
the market size would grow to 10.8GW and would surpass the size of the
utility-scale market segment.
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Table 1-13: Estimated market size and potential
Market
segment

Potential –
DSM (MW)

Electricity from
mains (hh)

Solar
energy (hh)

Urban formal

7 405 265

6 831 195

1 517

Low income

4 450 414

3 932 561

1 517

110W

57

57

Middle income

1 859 973

1 811 628

-

2kW

97

3 623

High income

1 094 878

1 087 006

-

5kW

Urban informal

1 359 440

800 923

2 132

Low income

1 230 405

702 409

2 132

119 068

89 367

9 967

9 147

Tribal

4 045 726

3 194 021

12 249

Low income

3 626 305

2 807 060

10 434

110W

Middle income

364 492

333 022

1 815

High income

54 929

53 939

-

Rural

833 832

549 102

-

Low income

676 695

412 591

-

110W

Middle income

114 502

95 059

-

41 453

-

11 375 241

Low income

42 634
13 644
263
9 983 820

Middle income

2 458 036

High income

1 202 408

Middle income
High income

High income
TOTAL

System
size

Potential –
address backlog
(MW)
193

Total
(hh)

9 115

39

5 435

121

282

110W

58

58

-

2kW

59

179

-

5kW

4

46

153

1 025

89

89

2kW

59

666

5kW

5

270

74

426

29

29

2kW

39

190

5kW

6

207

15 898

541

10 849

7 854 621

14 083

233

233

2 329 075

1 815

254

4 658

1 191 544

-

54

5 958

(Stats SA, 2011 and Urban-Econ estimates, 2012)

Challenges A number of challenges and constraints exist in the residential market
segments that impede its growth and realisation of its full potential. The most
significant of these are described below.




The market is only in the emerging stage: There is still a long
way to go before various hick-ups that are inherent to emerging
industries can be completely addressed. Due to the early stage of
development of the market, many households restrain from installing
the system and wait until the industry has developed greater
experience and knowledge.
Absence of customer rules around wheeling/selling excess
electricity via the grid (i.e. net metering policy and
interconnection standards): Net metering policy and
interconnections standards govern how owners of the medium and
small systems are compensated for electricity generated in excess to
their needs. Their introduction can significantly reduce the payback
period of the system and stimulate the growth of the residential PV
market segment; however, unlike in most of the European countries
and the USA these policies and standards are yet to be introduced in
South Africa. Net metering policies are governed by NERSA and local
governments, i.e. municipalities.
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Municipalities’ revenue is tied to electricity sales: Many of the
municipalities in the country are struggling to collect revenue from
households. Revenue is currently predominantly derived from rates
and taxes paid by middle and high income households. A wide spread
of the use of solar home systems by these households would
significantly reduce the revenue generation potential of municipalities.
This means that from the municipal perspective, the net metering
policy that would most likely boost the growth of the solar PV
residential market segment is not to their advantage.
The industry needs to be more closely monitored: The
industry needs to be more closely monitored with companies
undergoing certification processes and receiving a certificate of good
quality; this will somewhat help to eliminate and address the issue of
fly-by-night companies that have recently been established and damage
the industry’s reputation.
The industry lacks financial incentives: As has been seen in many
other countries, provision of financial incentives (rebates, FIT, etc.) for
solar home systems has significantly boosted respective European
markets. Currently, South Africa does not offer PV system related
financial incentives to households beyond those that form part of feefor-service concessions. In order to simulate the market in the future,
government will need to develop attractive financial schemes
accessible to households; however, in light of the recent trends
observed in many countries where rebates are continuously being
downgraded, the costs and benefits of the most appropriate financial
mechanisms need to be carefully weighted.
Lack of public education and awareness: Greater awareness
needs to be promoted amongst the public with respect to the ways to
conserve energy and the benefits of employing solar energy. It should
be noted that, other measures to reduce energy needs of a household
should also be considered by customers, such as the employment of
Solar Water Heaters and heat pumps, the use of LED lights, proper
roof insulation, etc. Compared to these alternative solutions, solar PV
systems have longer payback periods and are considerably more
expensive, which should be factored into the customer’s decision
making process.
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2. PV INDUSTRY DOWNSTREAM ACTIVITIES
Chapter 1 of the report identified three unique PV market segments in South Africa. These
include a utility-scale market segment, the commercial and industrial market segment, and
the residential market segment. All of these market segments have distinct features
especially as far as applications, demand drivers, and system composition are concerned. For
the value chain analysis in Chapter 2 of the report, though, it is more suitable to
differentiate market segments in terms of the utility-scale market segment, the large
commercial and industrial market segment with project sizes ranging between 100 kW and
1MW, and the small commercial, industrial and residential market segment with projects
below 100 kW of installed capacity. The value chains for these market segments are
illustrated in Figure 2-1.
Upstream

Downstream

Utility-scale market (>1MW)
Project developer
Materials

EPC

Components
Distribution
Manufacturing
Assembly

O&M

Project
owner

Utility

Large commercial and industrial market (100kW-1MW)
Project developer

EPC (TSI&
Installer)

O&M

Project
owner

User

Small commercial, industrial, and residential market (<100kW)
System and
technology
integrator

Installer

Maintenance

Owner/
user

Financing
R&D
Certification

Figure 2-1: PV industry value chain per market segment

The PV industry downstream activities differ slightly depending on the market segment
analysed as illustrated in Figure 2-1. The utility-scale and large commercial and industrial
market segment are comprised of the same activities along the downstream segments, i.e.
project developers, Engineering, Procurement and Construction (EPC) companies,
Operating and Maintenance companies (O&M), project owners and the utility or power
purchasers. The situation with the small commercial, industrial and residential market
segment is somewhat different. Due to the structure of these markets, the downstream
activities in this segment include technology and system integrators, installers, maintenance
providers and owners.
The following sections of Chapter 2 of the document focus on the analysis of primary
downstream activities. It focuses on the assessment of the structure of these activities in the
value chain and the comparison thereof between different market segments. The discussion
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of the upstream activities of the PV industry value chain that encompass production and
distribution of components for different PV market segments is done in Chapter 3 of this
report. The discussion of the supporting activities with a specific focus on finance and
certification is done in Section 4.

2.1

Downstream utility-scale market segment

Downstream activities and their integration
The utility-scale PV industry’s value chain is comprised of five distinct downstream parties,
i.e. project developers, EPC companies, operating and maintenance companies, project
owners and the utility or power purchasers. The following section describes the general
roles played by these parties in the South African PV industry.
Project
developer

Project developers identify and develop PV projects. Project developer’s value
added comes primarily from their expertise in the financial and legal issues of
the project. They are typically responsible for project development activities
including site identification and evaluation, system performance, environmental
and grid connection studies, permit and license acquisition, bid applications,
community negotiations, and appointment of EPC and O&M contractors.

EPC
contractor

Engineering, Procurement and Construction (EPC) companies combine technical
knowledge and expertise and are hired by project developers to oversee the
design and construction of the utility-scale project. Two EPC contract models
are currently being used in the utility-scale projects in South Africa. These are
EPC Wrap (or EPC turnkey package) and Engineering Procurement, and
Construction Management (EPCM). Their primary difference lies in the
allocation of risks and associated costs:


EPC Wrap implies that the contractor is responsible for the design,
execution, and performance of the entire PV project. It also entails that
the EPC contractor directly negotiates with the equipment suppliers
and appoints sub-contractors himself. All warrantees on equipment and
processes are issued in the name of the EPC contractor, who becomes
solely responsible for the performance of the system. This package
means that the EPC contractor bears all the risks. As a result, the cost
of the EPC Wrap package increases by about 10-20%.
 EPCM involves a greater involvement in the project by the project
developer specifically as far design, construction and appointment of
sub-contractors is concerned. The project developer appoints an EPCM
contractor whose responsibility is to manage on-site contractors
appointed by the project developer on his behalf. This approach implies
that the risks are shared between the developer and equipment
suppliers. It also implies a greater flexibility of the project scope and an
opportunity to negotiate the warrantees with the suppliers. While the
developer’s administrative and legal costs are significantly greater in this
context than in the case of the EPC Wrap package, the total cost of the
project is generally lower.
The selection of the package to follow is dependent on the developer’s
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experience, expertise, and cost sensitivity. Lenders, i.e. debt financiers, prefer
EPC Wrap contracts primarily due to the fact that it provides a single point of
contact.
O&M

Assignment of operation and maintenance activities for PV projects in the
country is guided by the agreements signed with the debt financiers. Generally,
between three to five years of performance guarantees are required by lenders.
This means that the O&M responsibility for the first few years generally lies
with the EPC contractor. During this time, skills transfer between the project
owner’s team and the EPC contractor typically takes place to ensure smooth
transition after the O&M agreement expires. Thereafter, O&M activities are
handed over to the project owner who may or may not sub-contract ongoing
monitoring and maintenance requirements.

Project
owner

Project owner in the utility-scale market segment is generally a special purpose
vehicle or a consortium comprising of the numerous parties, including but not
limited to the community trust, BBBEE partners, developer, equity partners, and
potentially the local utility.

Users/utility
Currently, only one player is present in this component, i.e. Eskom. Eskom is to
guarantee a 20-year Purchasing Power Agreement (PPA) for each project.

The composition of the downstream activities within the utility-scale PV industry value chain
in South Africa is described on the basis of the information sourced from Bid Window 1 and
Bid Window 2 approved projects. A high level profile of various role-players along the
downstream activities has been developed based on publicly available information (refer to
Figure 2-2). This profile could change in the future.
Note to Figure 2-2: It should be noted though that public information regarding the
approved projects is relatively limited and it is possible that not all participants in the
downstream activities and linkages between them have been identified. It is believed that
the sample available is sufficiently representative to illustrate the dynamics and specifically
industry integration along the downstream activities as observed to date. This could
potentially change in the future.
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Components

Project developer

O&M (up to first
five years)

EPC

O&M
(thereafter)

Aurora Power

Juwi

BioTherm Energy

BioTherm Energy

Siemens

Momentous Energy

Momentous Energy

ACS Cobra
Schneider Electric

Mulilo RE

Gestamp
Scatec Solar
Solairedirect

Solairedirect

Group Five
Intikom Energy

Izingwe Capital

Landelahni Inv.

Sun Edison
Acciona
Kensani Capital

Iberdrola Eng.

Solar Reserve

Suntech

Oakleaf Inv.
Mainstream RP
Genesis Eco-Energy

Solar Capital
AMDAenergía SA

Legend:
Formed partnerships, consortiums, Joint Ventures

ALT-E Techn.
Standard Bank
Soitec

SA Company with access to foreign capital
Foreign Company with local branch or
SA Company

Figure 2-2: Illustrative example of integration within the utility-scale market segment

It is clear that the utility-scale market segment is characterised by a notable vertical
integration along the downstream activities as many of industry players have clearly
expanded their roles and scope of work on utility-scale projects. As illustrated in Figure 2-2,
many project developers are involved not only in a project developer’s capacity, but also
extend their services to the EPC and O&M activities, which are in some instances
performed as part of established partnerships with other companies. It should be noted
though that most of the companies with this high level of vertical integration along
downstream activities are global players with extensive experience and expertise in
developing, constructing, and operating projects. These companies can typically leverage a
wide range of competencies, which allows them to reduce costs and increase flexibility
during project development and execution.
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Overall, project developers mainly include local and international companies that focus
primarily on project development activities. In some instances project developers also act as
equity providers due to their access to foreign capital4. The composition of project
developers in the South African arena is characterised by a relatively high number of
partnerships or joint ventures formed between international companies that bring expertise
and experience and local project developers. Additionally, companies involved only in
project development tend to establish exclusive relationships with specific technology
providers and EPC contractors. In the cases where project development and EPC services
were not performed by the same company, O&M activities after the expiration of
guarantees (i.e. three to five years from start of operations) become the responsibility of the
project developer.

Key features
The key features of the companies operating along the downstream activities in the South
African utility-scale PV market segment, and specifically project developers, EPC
contractors, and O&M activities, are outlined further.
Target market


Project Developers operating in the utility-scale market segment primarily
focus on the large-scale projects. In some instances, they either already
penetrate large commercial and industrial market segments or plan to do
so in the future.
 Most EPC contractors focus on the utility-scale market segment.
However a trend is emerging to target large commercial and industrial
market segments due to the uncertainty in the utility-scale market
EPC contractors
segment. The larger commercial and industrial market segment is seen to
offer greater sustainability and a way to offset some of the costs that are
being incurred by EPC contractors (i.e. teams of experts and
professionals).
Market concentration
Project
Developers



Relatively fragmented market with most companies being established in
the past four years in response by the REIPPP programme. The success of
the REIPPP programme and more so the future government commitment
to development of the utility-scale market segments will determine
whether these companies close or become prominent contributors to the
South African economy.



The market is relatively concentrated and dominated by international
companies. Local EPC contractors have limited expertise and knowledge
of the PV technology and PV project logistics, which discourages project
developers from hiring them for the project. Many international EPC
companies, however, plan to source local manual labour for projects to
meet localisation thresholds set by the REIPPP.



The market is expected to be relatively concentrated, considering the bid
Window 1 and Bid Window 2 projects data

Project
Developers

EPC contractors

O&M

4

This aspect is to be discussed in more detail in the financial Market Dynamics Deliverable
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Distribution
Project
Developers
EPC contractors






O&M

For the first few years of a project’s operations, the O&M will be done by
either turnkey companies involved in the entire downstream value chain
or EPC contractors
For the rest of the project lifespan, O&M will be performed by project
owners, which in most cases are new companies formed through joint
ventures or partnerships between local and international developers and
financiers
Companies are located primarily in Gauteng or the Western Cape
(specifically Cape Town)
Companies are located primarily in Gauteng or the Western Cape
(specifically Cape Town)
Considering that O&Ms are mainly the responsibility of EPC contractors,
their current distribution is the same
With the start of the operations of the projects, the geographical
distribution of O&M activities could be expected to shift towards the
Northern Cape province

Type and ownership
 The market is dominated by international companies that established their
branches in South Africa
 Many companies form consortiums or partnerships comprising of local
Project
and international companies, where the latter brings expertise and
Developers
experience in developing PV projects
 Some companies are South African BBBEE companies with access to
foreign equity funding
 Includes both local and international companies
 International EPC companies make up most of the market due to their
expertise and experience gained in Europe
EPC contractors
 Local EPC contactors are typically excluded from projects due to their
limited or non-existent track record in large-scale PV projects, which
increases projects risk and makes these companies less bankable
 During the first few years of plants’ operations, O&M will be overseen by
O&M
either the EPC contractor; thereafter it will be handed over to the
project owner
Size and employees



Project
Developers



EPC contractors



Largely fall within the Small and Medium Enterprises
Their turnover is generally less than R5 ml since no financial closure on
projects has been achieved and most companies have been established to
largely focus on the utility-scale market segment
2-20 permanent staff
The size of the companies involved in EPC will depend on the package
chosen by the project developer
Most of the companies that will be involved in EPC are part of
international companies with a presence in South Africa; their staff
contingent at this stage is limited to the procurement, design, and
engineering teams which consist of a small number of people. Once
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project construction begins, their staff numbers are expected to increase
primarily due to transfer of foreign experts from their parent companies;
on-site construction activities though are expected to be sourced locally
meaning that their permanent local staff numbers are not expected to
match that of local big EPC groups.
Local companies are generally large construction companies with
extensive experience in the construction industry and have multi-billion
Rand project experience.



During the first few years of the plants’ operations, O&M will be overseen
by the project developer or by the hired EPC contractor
 At the same time, the project owner will be partially involved in the O&M
O&M
activities and will take over after the guarantee period expires; the size of
these companies will be largely limited to the number of permanent staff
required to operate and maintain the facility, which differs depending on
the size of the PV plant itself.
Notable trends, challenges and constraints
 It is largely perceived that southern Africa will be the new destination of
choice for renewable energy projects. Big international companies are
taking a strategic view at the moment and investing to establish a base in
South Africa. Smaller developers have to compete with this, but do not
Project
have the financial backing of the corporate environment.
Developers
 The cost from preferred bidder to financial close for some companies will
likely be more expensive than the project development phase itself. This
means that many smaller companies with limited experience may have the
investment to reach preferred bidder status but will subsequently fail to
reach financial close.
 Compared to local EPC contractors, international companies tend to
offer more competitive quotes than local EPC contractors, which could
be explained by the fact that the latter has a greater knowledge of project
logistics, savings potential, and a realistic understanding of what it takes to
engineer, procure, and construct a large-scale utility project. A
EPC contractors
disadvantage for some international EPC contractors results from their
limited historic presence in South Africa so they tend to be less aware of
the local labour conditions, infrastructure constraints, as well as economic
and population densities in certain parts of the country, which suggests
they will likely face many hurdles once construction phases are underway.

2.2

Downstream large commercial and industrial market segment

Downstream activities and their integration
The composition of downstream activities in the large commercial and industrial market
segment is somewhat of a hybrid between the utility-scale and small commercial/industrial
and residential market segments. Key role-players in the downstream activities of this
market segment include project developers, EPC/Technology and System Integrators (TSI)
Installers, O&M, project owners, and users. The roles and scope of these participants in this
market segment are described below.
PV INDUSTRY DOWNSTREAM ACTIVITIES

57

Project
developer

Project development responsibilities in the large commercial and industrial
market segment are somewhat limited compared to those involved in the
utility-scale market segment. Considering that these projects are of considerably
smaller size than utility-scale projects, requirements for their development are
notably reduced. For example, they typically do not involve environmental
studies, extensive bid applications, and community negotiations. Thus, their
responsibilities are usually limited to securing financing and hiring an EPC
contractor, if applicable.

EPC/TSI/
Installer

Both EPC contractors and Technology and System Integrators, who also act as
installers, operate in the large commercial and industrial market segments. Roles
and responsibilities of EPC contractors in this market segment are usually
similar to those that are defined for EPC contractors for the utility-scale
projects. However, unlike in the utility-scale market segment where two EPC
models take precedence (i.e. EPC Wrap and EPCM), the large commercial and
industrial market segment usually is confined to only one, i.e. the turnkey
solution or EPC Wrap. In this instance, EPC contractors take the responsibility
for site identification and evaluation, client needs analysis, energy modelling,
design, installation, commissioning, and permitting (for example: permission to
link to the municipal grid).

O&M

O&M of large commercial and industrial PV projects usually includes daily
monitoring of plant performance and an annual servicing. In this instance,
frequency and extent of O&M activities for large commercial and industrial
project is more similar to those of the small commercial, industrial and
residential projects than to the utility-scale projects. As in the case with the
small commercial/industrial and residential market segment, EPC contractors or
installers of the system would typically provide training in basic operations,
emergency procedures, safety instructions, and cleaning of solar arrays.

Project
owner

Project owners in this market segment are generally building owners or land
owners. A third party ownership is emerging in the market that places the
responsibility of the financing, development and installation of the PV system on
the developer/EPC contractor, who then leases it to the owner of the
building/and or the end-users.

Users

End users in this market segment are generally the companies that operate on
the real estate where the system is established.

This segment of the market is highly integrated, as illustrated in Figure 2-3. EPC contactors
in most cases also play the role of a project developer and offer daily monitoring and
evaluation services to ensure optimal system performance, i.e. O&M. Due to the technical
capabilities of the inverter systems on the market, monitoring of system performances is
generally done off-site remotely over the internet. Many EPC contactors in the market are
also distributors of selected PV system components through signed exclusive or nonexclusive agreements with global manufacturers. Local PV module and inverter
manufacturers are also involved in project development and installation of systems, which
again shows a relatively high integration in this particular market segment.
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Project
developer

Components

EPC (TSI&
Installer)

O&M

Project
owner

User

Distribution
Inverter manufacturing
PV module assembly

Note: Circles and lines illustrate integration in the value chain. Brighter circles
illustrate most common type of integration.
Figure 2-3: Integration within the large commercial and industrial market segment

Key features
Target market

Project
Developers &
EPC



These companies generally operate in commercial, industrial and residential
target markets.
A trend emerges where utility-scale market segment project developers
and EPC contractors are entering or planning to enter this market segment
as it offers greater sustainability, greater certainty, and potential to offset
running costs incurred in the utility-scale market segment before projects
are commissioned.

Market concentration
Project
Developers &
EPC




Fragmented market with companies offering a turnkey solution comprising
of the evaluation, design, installation and monitoring of installed systems
Some companies also offer training in the evaluation, monitoring and
installation services

Distribution
Project
Developers &
 Most of the market players are situated in the Western Cape and Gauteng
EPC
Type and ownership
Project
 South African private companies registered either as Closed Corporations
Developers &
(CC) or Pty (Ltd)
EPC
Size and employment
Project
Developers &
EPC




These companies are predominantly Small and Medium Enterprises with the
turnover ranging between R20 and R100 ml per annum
The number of employees differs significantly depending on the company,
its market penetration, and the business model used. It could range
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between 10 and 150. Some companies outsource certain tasks to subcontractors.

2.3

Downstream small commercial, industrial and residential
market segment

Downstream activities and their integration
Small commercial, industrial and residential PV industry downstream activities comprise of
system and technology integrators, installers, maintenance providers, project owners and
users. Their general description is provided below.
System and System integration refers to the process of intelligently matching and combining
technology
system components into an installation that is physically, aesthetically, and
integrator
electrically designed to perform well at a given site. System integrators must
know the range of products, the performance specifications, and the
requirements of the project site. Their services attempt to minimise the
project’s cost, maximise its energy production, and satisfy its technical
requirements. (U.S. Department of Energy, 2011)
Installer

Installers are responsible for the installation of the PV system on site and for
explaining how the system works to the owner of the building or the property.
An installer’s team generally consists of a project manager, a certified electrician
(who can combine responsibilities of a project manager), and one or two
labourers.

Maintenance

Maintenance of PV systems in the small commercial, industrial and residential
market segment is generally done by the owner of the building or property
where the system is installed. Occasional maintenance and servicing of the
system is done usually by the same company that installed the system.

Owner/user

PV systems used by this market segment are decentralised, which means that
the electricity generated by them is used to meet the electricity demand at the
user locations. Thus, the project owner and the user in this market segment are
typically the same.

Downstream activities within the PV small commercial, industrial and residential market
segment are fully integrated as illustrated in Figure 2-4.
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Components

System and
technology
integrator

Installer

Maintenance

Owner/user

Distribution
Inverter manufacturing
PV module assembly
Note: Circles and lines illustrate integration in the value chain. Brighter circles illustrate most common type
of integration

Figure 2-4: Integration within the small commercial, industrial and residential market segment

The majority of companies operating in this market segment serve as system and technology
integrators (i.e. evaluation and design of the system), installers and maintenance providers.
Moreover, the integration in this market segment extends into upstream activities too.
Many of the companies that offer system integration and installation services are also
distributors of PV system components.
Companies that do distribution (predominantly wholesale) typically started as distributors
and extended their services into the downstream activities; thus, these companies generally
derive their revenues from the sale of components unlike companies that operate only in
the downstream activities that rely on contract work for their main source of revenue.
Local manufacturers of inverters and PV modules have also extended their services into the
downstream activities. The above suggests that there is a greater tendency for integration
not only along the downstream value chain in this market segment, but also along upstream
and downstream activities.

Key features
Key features of the role-players along the downstream activities in the small commercial,
industrial and residential market segment are outlined further in the section. Due to the
high level of integration in this market segment, the focus is directed towards component
distributors who primarily derive their revenue from the sale of PV system components and
system integrators/installers/maintenance providers.
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Target market


Distributors typically serve the small commercial, industrial and residential
market segments as well as the large commercial and industrial market
Distributors
segments. Some distributors also have exclusive or nonexclusive
distribution agreements with prominent PV system international
component manufacturers.
 Companies that provide TSI and installation services target the small
TSI/Installers/
commercial, industrial and residential target markets as well as the large
Maintenance
commercial and industrial residential target markets.
Market concentration


Distributors




TSI/Installers/
Maintenance




Highly fragmented market
Market is dominated by wholesalers with a limited number of companies
distributing products on a retail scale
A few online shops exist that offer a variety of locally manufactured
components (PV modules and inverters), imported components (PV
modules, inverters, batteries, charge controller, battery chargers) and PV
kits
Fragmented market with companies offering a turnkey solution comprising
of the evaluation, design, installation and monitoring of installed systems
Some companies also offer training in the evaluation, monitoring and
installation services
Many fly-by-night companies that have limited knowledge and expertise in
the industry which can potentially damage the industry’s image

Distribution




Distributors
TSI/Installers/
Maintenance



Companies are primarily located in Gauteng and the Western Cape
They serve the entire country’s market
Companies are located throughout the country, but the largest
concentration is found in the Western Cape, Gauteng and KZN
Companies generally serve the entire country’s market and in some
instances neighbouring countries and the European market

Type and ownership


South African private companies registered either as Closed Corporations
(CC) or Pty (Ltd)

TSI/Installers/
Maintenance
Experience



South African private companies registered either as Closed Corporations
(CC) or Pty (Ltd)

Distributors



Most of the companies were established in the past five years

TSI/Installers/
Maintenance
Size



Some companies have been operating since the 1990s, but the majority
were established in the past ten years



These companies are predominantly Small and Medium Enterprises with
the turnover ranging between R50 ml and R100 ml per annum



Companies are predominantly Small and Medium Enterprises with the
turnover ranging primarily between R20 ml and 50 ml per annum
Medium Enterprises are largely represented by companies with extensive
vertical integration (i.e. including distribution or assessable of PV

Distributors

Distributors
TSI/Installers/
Maintenance
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components, system design and installation)
Micro enterprises are also operating in the market, but their share is
considerably smaller




The number of employees range between 1 and 25
On average, ten permanent workers are employed



The number of employees depend on the company’s market penetration
and vertical integration; it has a wide range of 1 and 150 permanently
employed
The average number of people employed by the companies operating in
the downstream segment (i.e. excluding companies involved in upstream
activities) is 25 permanent workers

Staff number
Distributors

TSI/Installers/
Maintenance



Industry organisation
Distributors
TSI/Installers/
Maintenance



The industry is not well organised




The industry is not well organised
Companies call for a greater regulation or monitoring of the industry (e.g.
company certifications) to protect consumers from fly-by-night companies
and increase the quality of services
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3. PV INDUSTRY UPSTREAM ACTIVITIES
The composition of PV systems varies depending on the market segment analysed. The
main difference largely lies in whether a system makes use of a backup or not. Key
components of any PV system include the PV module, inverter or power block,
mounting hardware, wiring, and balance of system. If the system is autonomous and does
not feed electricity to the grid or is supported by the grid, it also usually includes
batteries and charger controllers. Manufacturing and distribution of all of these
components form part of the upstream value chain of a PV system.
As illustrated in Figure 3-1, the PV module is the biggest expenditure item of any grid-tie or
grid supported PV system, followed by inverters and balance of system. Cost structure of
autonomous PV systems differs slightly from grid-tie or grid supported PV system as it
includes batteries and charge controllers, where the former sometimes cost more than the
PV module itself.
Residential: autonomous

24%

Residential: grid supported

15%

4% 3%

45%

Commercial &industrial

21%

52%

Utility scale

12%

43%
0%

10%

20%

25%

10%
30%

40%

50%

3%

26%

6% 6%

4%

60%

70%

Inverter

22%

9%

15%

Crystalline module
Mounting hardware

Wiring

26%

Battery

Charger controller

28%
80%

90%

Rest
100%

Figure 3-1: Average cost breakdown of PV systems

Considering the cost structure of PV systems and earmarking of key equipment of PV
systems by the Department of Trade of Industry for manufacturing in South Africa, the
analysis of upstream activities will primarily focus on key components such as PV modules,
inverters, and mounting structures. A review of the local capabilities for battery and cabling
manufacturing is also included as per discussions held with the Department of Trade and
Industry.
In general manufacturing capability in the country exists for components such as
transformers, mounting structures, cables, container box inverter solutions, switchgear and
switchboards. Companies like Actom are already geared to supply projects up to 250MW
per year at 20% utilisation and 500MW per year at 30% utilisation and can easily upscale
within 12-18 months to accommodate demands of 1000MW per year.

3.1

PV module

Market structure
The PV module market in the country consists of both imported and locally manufactured
(e.g. assembled) PV modules. Table 3-1 provides examples of international and local
companies that supply PV modules to the South African market. A greater number of
international PV module manufacturers have presence in the South African market than
PV INDUSTRY UPSTREAM ACTIVITIES

64

local PV module manufacturers. It also appears that among the imported PV module
manufacturers that entered the South African market only a few form part of the top 15 PV
module manufacturers in the world (refer to Deliverable 1 for the outline of the Top 15).
Table 3-1: Example of PV modules available on the South African market
Imported PV modules
Flexopower

Solarworld (efficiency tier 1-3)

Trina Solar (China, Top 15;
efficiency tier 1-3)
Suntech (China, Top 15; efficiency
tier 1-2)
BP Solar (efficiency tier 3-5)
IBC Solar
Jinko

Local PV module manufacturers
Tenesol SA (c-Si) (recently acquired by
SunPower that forms part of Top 15)

Sanyo (efficiency tier 1)

Solairedirect (c-Si)

LDK (efficiency tier 1 and 2)

SetSolar (c-Si, TF, flexi)

EDF group
Omnipower
BYD

Considering the categorisation of PV module manufacturers outlined in Table 3-2, it could
be suggested that a variety of PV modules in terms of quality and manufacturers can be
sourced in South Africa, most of which are c-Si PV modules and some are Thin Film
modules. However, it also appears that the market is dominated by Tier 2 and Tier 3 PV
module manufacturers.
Table 3-2: Tier categorisation applied for PV module manufacturers
Tier categorisation from
manufacturing process perspective

Tier


Tier 1

Tier 2

Tier 3









Top 2% of solar manufacturers
Produce over 1GW of solar
modules/year
Vertically integrated
Significant R&D investment
Over 5 years in operation
Small to medium scale manufacturers
Little or no investment in R&D
Partial robotics in processes
More manual work





Assemblers
No R&D investment
Product lines using manual labour

Tier 4

NA

Tier 5

NA

Solar module efficiency
tiers

Tier categorisation from
bankability perspective (as
per Bloomberg)


Provided products to
three different projects
financed non-recourse by
three banks in past two
years



Supplied product to some
projects with bank
financing
Some industry reputation
Little data on deployment
of their products
OR
Manufacturers that filed
for insolvency protection
NA

≥16% (Top 5% of modules)

≥15% (Top 20% of
modules)

≥14% (top 55% of modules)
≥13% (top 85% of modules)
<13% (bottom 15% of
modules)





NA

(Giri, 2012) (Solar Panel Efficiency Tiers) (Chase, 2012)

There are three local PV module manufacturers,
in South Africa, i.e. Tenesol, Solairedirect and
SetSolar. All of them are located in Cape Town in
the Western Cape Province. Tenesol SA dates
back to the 1990s, while the other two PV
module manufacturers have been in operation for
less than five years (refer to Table 3-3). Tenesol
SA and Solairedirect are both international
companies, while SetSolar is a South African Black
Woman Owned Company.
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Tenesol SA acquired by SunPower
In 2012, Tenesol SA was acquired by
US-based Sun Power for R165.4ml. At
the same time, the parent company of
Tenesol SA Total bought shares from
SunPower,
which
increased
its
ownership of SunPower to about 66%
and moved the integration of SunPower
into Total’s business structures further.
(Stuart, 2012)
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Table 3-3: Basic information about PV module manufacturers in South Africa
Company

Year

Location

Technology

Tenesol SA

1996

Cape Town, WC

c-Si

Solairedirect

2008

Cape Town, WC

c-Si

SetSolar

2007

Cape Town, WC

c-Si, Thin Film
(unconfirmed)

Company
ownership
International company
with branch in SA
International company
with branch in SA
Black SA women
owned company

Target markets
Local and international
(Europe)
Local and international
(Europe)
Local and international
(SADC, Brazil)

All three local PV module manufacturers established in the country are primarily involved in
PV module assembly with no backward integration as far as the PV module value chain is
concerned. Thus, according to the tier categorisation from the manufacturing process
perspective, these companies are Tier 3; however, considering the Bloomberg system of
tiers it could be suggested that these companies are Tier 2. However, all three of them are
forward integrated meaning that they have expanded their activities into a downstream
value chain (refer to Figure 3-2). Solairedirect and Tenesol SA have a presence in all market
segments. They each have a solar PV module assembly facility and EPC company that allow
them to extend their services into downstream activities and offer turn-key solutions to
customers from different market segments (i.e. large, medium and small-scale projects).
SetSolar operates only in the small commercial, industrial, and residential market segment.
Upstream

Downstream

Utility-scale and large commercial/industrial market
Polys
ilicon

Ingot

Wafer

PV
cell

Project
developer

PV
module

c-Si value chain

EP
C

O&M

Project
owner

Utility

Tenesol SA
Solairedirect

Small commercial/industrial and residential market
Polys
ilicon

Ingot

Wafer

PV
cell

System and
technology
integrator

PV
module

c-Si value chain

Installer/
Maint.

Owner/
user

Tenesol SA
Solairedirect
Set Solar

Figure 3-2: PV module value chain integration of local PV manufacturers

Local manufacturing capabilities
The established PV module manufacturing capacity in the country stands at about 158MW.
The average utilisation rate of existing capacities was approximately 48% in 2011 with only
about 75MW of PV modules produced in 2011. A significant portion of the PV modules
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produced was exported. The PV module manufacturing capacity could be increased to over
450MW within a nine-month period that would involve acquiring new facilities (if required),
procuring new equipment, setting up a new assembly line, and training employees.
All three existing PV module manufacturing companies in South Africa offer a 20-year or 25year guarantee at 80% of the nominal power for terrestrial applications and a ten year
guarantee at 90% yield for marine applications. Tenesol SA offers a greater guarantee on
modules than the other two companies. PV modules manufactured by Tenesol SA and
Solairedirect are of an international standard and have met bankability criteria considering
that Tenesol SA will be supplying PV modules for two projects approved under Bid Window
1 and Solairedirect will be supplying their modules for two projects approved under Bid
Window 2.
Table 3-4: Description of local PV module manufacturers
Location
Line capacity
Potential
capacity

Tenesol SA
Cape Town, WC
100MW

Solairedirect
Cape Town, WC
50MW

Set Solar
Cape Town, WC
8MW (estimated)

200MW

100MW

Unknown

 2-year product
warranty
 25-year guarantee at
80% yield (terrestrial)
 10-year guarantee at
90% yield (marine)

 5-years warranty on panels
 25-year (thin film) and 20-year (cSi) warranty at 80% of yield
(terrestrial)
 10-year warranty at 90% of yield
(marine)

Guarantees

 10-year guarantee on panels
 10-year guarantee at 90% of
minimal power (terrestrial)
 25-year guarantee at 80% of
minimal power (terrestrial)

Certification –
facility

 ISO 9001 V2008
 ISO 14001
 OHSAS 18001

 ISO 9001: 2008
 ISO 14001: 2004

 Unknown

Certification modules

 IEC 61215
 IEC61730

 IEC 61215:2005
 IEC 61730 class1 & 2

 Thin- Film: Manufactured to IEC
61646 and IEC 61730 standards
 c-Si: IEC 61215, IEC 61730, and UL

Standards explained
IEC 61215

Crystalline silicon terrestrial photovoltaic (PV) modules – Design qualification and type
approval. Evaluation of PV modules with respect to all quality and performance characteristics.

IEC 61730

PV module safety qualification standard. Part 2 of the certification defines three different
Application Classes, i.e. Safety Class 0 – Restricted access applications; Safety Class II – General
applications; Safety Class III – Low voltage applications.

IEC 61646

UL 1703

Thin-film terrestrial photovoltaic (PV) modules – Design qualification and type approval. Very
similar to the IEC 61215 certification, but an additional test specifically considers the
degradation of thin film modules.

ISO 9001: 2008

Comply with the National Electric Code (NEC), OSHA and the National Fire Prevention
Association. The modules perform to at least 90% of the manufacturer’s nominal power.

Specifies requirements for a quality management system. All requirements of ISO 9001:2008
are generic and are intended to be applicable to all organizations, regardless of type, size and
product provided.

ISO 14001: 2004 Specifies requirements for an environmental management system. It does not itself state
specific environmental performance criteria. It is applicable to any organization that wishes to
establish, implement, maintain and improve an environmental management system, to assure
itself of conformity with its stated environmental policy and to demonstrate conformity with
ISO 14001:2004

OHSAS 18001

It is an international occupational health and safety management system specification.
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Besides the existing manufacturing facilities, a number of developments in the PV module
manufacturing sector exist that could lead to the creation of new c-Si and thin-film
manufacturing capacities in the short-term:




ArtSolar PV module manufacturing facility in Dubran: Art Solar is currently
establishing a new c-Si PV module manufacturing facility in Durban, KZN. The facility
is to have a 75MW capacity and is to produce PV modules for all market segments. It
is to start its operations in the first month of 2013. The production of the PV
modules will be limited to the assembly with solar cells being procured from the
leading cell manufacturing companies in the world. With the establishment of this
facility the PV module manufacturing capacity will increase to about 233MW per
annum.
Thin Film Panel Plant near Paarl: A new thin-film manufacturing facility near
Paarl with a 40MW Copper-Indium-Gallium-Diselenide (CIGS) module production
capacity has been in the pipeline for a few years. It was to expand on the existing
R&D capabilities developed by Professor Vivian Alberts of the University of
Johannesburg and a R12-million pilot production facility that was commissioned in
March 2006 in Stellenbosch (Carte, Sasol will go solar, 2009). Back in 2007,
technology was licensed to a German company that started manufacturing panels
commercially in Europe, which was later acquired by Bosch and lead to the
production of panels using the patented technology moving to China (EarthWorks,
2011). Some reports suggest that Sasol withdrew from the project early in 2011 due
to financial commitment to other energy generating technologies (Carte, D., 2011).
It also appears that the commercial plant has failed to achieve required efficiencies
and the technology choice is currently being reviewed (PMG, 2011). Nevertheless,
the project is still ongoing albeit on a semi-commercial scale at the Stellenbosch
Technopark. The facility was to be financed by revenue derived from licences sold to
the two global role-players. The purpose of the facility was to demonstrate the
viability of manufacturing thin film on a commercial scale.
Thin-Film Panel Plant in Paarl
The plant required an investment of about US$150 million or R1.1 billion (NEF, 2012).
The plant was to be owned 45% by the Central Energy Fund, 45% by Sasol, 6.1% by the
National Empowerment Fund and 3.9% by the University of Johannesburg's intellectual
property company PGIP. Half of the amount was to be shareholders' equity and the
other half financed by the European Investment Bank (Carte, Sasol will go solar, 2009).
The facility will have a 40MW output, will manufacture 500 000 thin film PV panels per
year, and will employ about 150 permanent workers. Glass or flexible steel is planned to
be used for the production of panels and 16% efficiency is planned to be achieved using
the technology developed by Professor Vivian Alberts (Carte, Sasol will go solar, 2012).
The main application for the panels is expected to be telecoms, tourist and leisure
resorts situated in rural areas with limited or no connection to grid, rural schools and
clinics. In the future production is expected to increase to 200MW and generate a
significant portion of revenue from exports.



Thin Film Panel Plant in East London: A feasibility study into establishing a
CIGS thin film manufacturing facility in East London is under way. Black Lite Energy
has completed a pre-feasibility and a detailed business plan for the facility which
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enabled the group to secure funding commitments from the IDC and the NEF. The
facility will procure the CIGS thin film technology know-how from the German
group Manz AG. It will be established in East London IDZ due to its proximity to the
exports markets (i.e. African countries), availability of highly skilled labour in the area
due to the established but stagnating automotive industry, proposed tax incentives.
The facility will be built with a capacity of 150MW (about 1 440 000 PV panels) and
will reach its full operational capacity in the middle of 2014. A total of R2bn of
investment is planned to be spent on the establishment of the facility and
procurement of know-how, which will provide permanent employment
opportunities for about 290 people. The manufactured panels will have the efficiency
of 15.9%. The primary market for CIGS PV modules manufactured on site will be the
utility-scale market, but it will also aim to reach the medium and small rooftop
market, the low income households market (80W turnkey solution), and African
markets. Depending on the future demand, the capacity of the facility could be
increased to 228MW per annum.
The developments in the PV industry in the country are attracting other international PV
module and panel manufacturers, including First Solar (Tier 1 thin film global manufacturer),
Jinko Solar (Tier 1 c-Si global manufacturer), TrinaSolar (Tier 1 c-Si global manufacturer),
Canadian Solar (Tier 1 c-Si global manufacturer), and HansSolar. However, the
establishment of their facilities in South Africa will be subject to future demand and
economic viability of the plants.




Jinko Solar, for example, has already indicated its interest in establishing a new PV
module manufacturing facility using imported solar cells. Moreover, the company has
already acquired an industrial space and shipped equipment to Cape Town. The
company was planning to invest US$10 million to set up a 100MW PV module
manufacturing facility by the end of 2012 and start production in the first quarter of
2012. The plans were to expand the facility to 200MW in 2014. Overall, the facility
was to employ 60 highly skilled, 100 skilled and 150 semi-skilled workers that add to
310 jobs. Delays in the financial closure and Bid Window 3 timelines, though, have
forced the company to postpone the start of production in South Africa. The
decision to invest in production of PV modules in the country will now be subject to
the sustainability of the PV industry in South Africa and specifically the rollout of the
REIPPP in the next few years in addition to incentives provided by government to
support its rollout. If government policy provide an enabling environment for the
development of the PV industry in the country, the company has expressed its
interest to establish not only the assembly facility but to set up an integrated line
that would include manufacturing of wafers, ingots and cells, which would extend the
current PV module manufacturing value chain backward.
First Solar, the leading thin film manufacturer in the world, is not currently
considering establishing a panel manufacturing facility in South Africa. A few First
Solar manufacturing facilities are in the process of being closed down due to
unfavourable changes in the PV industry market dynamics in the past few years as a
result of the global financial crisis and change in the European regulatory policies. At
the same time, setting up a thin-film manufacturing facility requires a considerably
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greater capital investment than in a c-Si PV module manufacturing facility due to the
nature of the process involved.
Solar Frontier – will be supplying thin-film PV modules into the South African
market in the near future. It is estimated that it would cost them between 350-400
US dollars to establish a local manufacturing facility of 300MW capacity. Their
modular lines will enable easy up scaling by replication of new lines if market
volumes allow for this. This will be driven by market conditions in the medium to
long term. There exists a distinct possibility that they may be in a position to source
locally made glass in the next five years for use at their Japan based factory.

Cost comparison
The cost of PV modules has declined significantly in the past few years. Between 2008 and
2011, the average price of a c-Si PV module dropped by 18% annually from US$ 4.05/W to
US$2.21/W in respectively (IRENA, 2012). The global decline in PV module prices also
affected the PV module prices in South Africa. Between 2008 and 2012, the average price of
PV modules in South Africa dropped from R27.5/W to R10.3/W showing a compounded
annual decline rate of 22%. Thus, prices of PV modules in South Africa declined along with
the reduction in their costs globally. Importantly, though PV modules in South Africa cost
slightly less than the average prices of PV modules globally. Reasons behind this could
include the following amongst others:



The volatility of Rand observed in the past number of years
Imports of PV modules into the country at below costs of production, or ‘dumping”,
undertaken by international companies due to significant overcapacities of their
manufacturing facilities and accumulated large inventories of PV modules observed
in the past number of years

Currently, local PV panel producer prices vary between R5.7/W and R7.5/W. Profit margins
of local PV module manufacturers fluctuate in single digits, which is largely the global trend.
The wholesalers’ price of PV modules varies between R7.5/W and R11.5/W, which suggests
a 30-53% mark up on producer prices. A portion of the mark up is attributed to the
introduction of transportation costs considering that local PV module manufacturers are
located in Cape Town and therefore PV modules need to be transported to Gauteng or
KZN where the highest demand for PV modules is observed aside from the Western Cape.
Most of the modules distributed in the country are sold in bulk and have minimum order
quantities. Retail prices of PV modules increase significantly and as indicated in Table 3-5
could more than double compared to the wholesalers’ price depending on the PV module
size and manufacturer.
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Table 3-5: Average price comparison of PV modules sold in South Africa (2 nd half 2012)
PV module PV module - wholesale
PV module retail
Producers
Modules
producer price
price (including shipment)
price
50-85 kW
R16.95 – R18.5/W
Local c-Si PV module
R5.7-7.5/W
R7.5-11.5/W
manufacturers
190-220 kW
R18.5/W
80 kW
R32.0/W
Setsolar
Unknown
Unknown
(c-Si)
135 kW
R35.4/W
230-235
kW
R14.0/W
Trina Solar
Unknown
R10.95/W
(c-Si)
255-280 kW
R15.6/W
10-60 kW
R181.3/W
Flexopower
Unknown
Unknown
(amorphous)
120 kW
R162.25/W
80 kW
R32.325/W
Solarworld
Unknown
R10.75/W
(c-Si)
120 kW
R18.5/W
Source: Interviews; www.sustainable.co.za

As suggested in Table 3-5, some of the locally manufactured PV modules are more
expensive than imported PV modules in South Africa; others are either on par or even
cheaper than imported items. However, industry role-players suggested that in the past,
locally manufactured PV modules were less efficient than imported and were therefore
more cost-effective. Recent entrants into the South African market however have brought
panels with some of the highest efficiencies in the world.

Labour requirements
The manufacturing of PV modules in South Africa creates between 2.25 and 2.75 Full-TimeEquivalent direct employment positions per MW. Further increase in capacities would
create about 1.4 FTE direct jobs.

Key inputs and localisation potential
The local content of c-Si PV modules manufactured in the country at this stage ranges
between 21.5% and 25.5%. As indicated in Table 3-6, which illustrates the average cost
breakdown of a c-Si PV module manufacturing in the country, this level of local content is
achieved by localising expenditure on aluminium frames, packaging, lamination, and
transportation. For thin-film modules, the local content could reach 92% (CIGS technology)
and would comprise of costs on glass, electricity, packaging, and distribution. This though
would require the local glass manufacturer to supply low iron solar glass at transmission of
energy (TE) rating of 92%. If glass is imported, the local content of CIGS PV modules would
drop to about 32%.
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Table 3-6: Locally manufactured c-Si PV module average cost breakdown
Average cost
Component
General procurement practice
breakdown
C-Si PV module
Silicon cell
53.8%
Imported, no manufacturers in South Africa
Lamination
13.4%
100% local content due to the use of local labour
Aluminium frame
6.7%
Local
Supersubstrate (glass)
5.2%
Imported
EVA
4.3%
Imported
Backing sheet
5.3%
Imported
Wiring (copper ribbon)
3.1%
Imported
Junction box
4.3%
Imported and local
Other
3.9%
Local
TOTAL
100%
-

The above-mentioned local content percentage though is only valid for the current market
situation. Considering that more than three quarters of the PV module consists of imported
components and that the silicon cell is the largest cost item of a c-Si PV module, the cost
breakdown of c-Si PV module manufacturing and subsequently the local content calculated
are highly dependent on the exchange rate and the price of imported silicon cells.
Therefore, the local content percentage will vary with the fluctuations of these two
indicators, as illustrated in Figure 3-3 and further explained.
Linkages between exchnage rate
fluctuations and local content

Linkages between PV cell price
fluctuations and local content
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Figure 3-3: Dependency of the local content on exchange rate and PV cell price
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If the price of the imported silicon cell decreases, the cost breakdown
structure would change with silicon cell percentage contribution declining and other
components’ percentage contributions increasing. As of 31 October 2012, the spot
price of silicon cell on the international market varied between US$0.32 and
US$0.48 per watt (PVInsights, 2012), which equates to between R2.8 and R4.2 per
watt5. Using this information the following can be illustrated:
o Assume that the exchange rate is fixed and the components that can be
localised at the moment do not change (i.e. lamination, aluminium frame,
freight and packaging)

Rand exchange rate R8.6982/US$1
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o If the PV cell is bought for R4.2/W (i.e. upper bracket), the total PV module
system cost using average percentages of cost breakdown illustrated in Table
3.5 would be R7.8/W and 24% of this cost would equate to the local content.
o If the PV cell price drops and it is purchased for R2.8/W (i.e. lower bracket)
and it is assumed that the cost of other imported and local components
remain on the same level as in the previous case (i.e. no exchange rate
fluctuation, no change in volumes, and no change to other components’
global prices), the price of the PV module assembled in South Africa would
drop to R6.4/W and would have a 29% local content.
o The above illustrates that a significant drop in the PV module price would
lead to the increase in the local content as it is currently calculated. This
however would not directly translate into any additional value or job creation
opportunities in the country aside from lowering the cost of the system and
subsequently the project’s Levelised Cost of Electricity (LCOE).
Considering that over 75% of the cost of PV modules produced in the country
comprises of imported components, any fluctuations in the exchange rate
would also affect the local content percentage. The following can be illustrated in
this context:
o Assume that the price of the PV cell is US$0.48/W. If the exchange rate is
R8.69/US$, the price of the PV module assuming the average cost breakdown
calculated on the basis of figures outlined in Table 3.5 would be R7.8/W,
which implies 24% of local content.
o If the Rand drops 10% of its value to the US$ and all imported items including
the PV cell increase in price respectively, the cost of the PV module would
grow to R8.2/W and the local content would drop to 23%.
o If the Rand strengthens its position against the US$ by 10% and prices of all
imported items including the PV cell reduce respectively, the cost of the PV
module would decline to R7.2/W and the local content would increase to
25%.
o The above examples show that depending on the Rand exchange fluctuation,
the local content calculated using existing methodology would vary between
23% and 25% and would increase with the decline of the exchange rate and
vice versa.

Table 3-7 outlines the potential for localisation of various items for manufacturing of a c-Si
PV module.
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Component

Silicon cell

Lamination

Aluminium
frame

Supersubstrate
(glass)

Table 3-7: C-Si PV module localisation potential
Localisation
Enablers and barriers to entry
potential
Enablers
 A pay-back period for solar cell manufacturing facility is about five
years
Barriers
 Highly competitive industry
 Oversupply of capacities
 The industry is divided into a technically differentiated, highefficiency cell segment and a bulk cell production segment with
average efficiencies
Medium
 Most of Tier 1companies 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
 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
Existing
 Predominately includes labour costs that can already be localised by
capability
sourcing labour from within South Africa
 Aluminium frames can be produced locally as per design of PV
module manufacturers
Existing
 Aluminium as an input into the production process though it is
capability
often imported due to price competitiveness
 Government assumes Aluminium to be 100% local content due to
the market structure
Industry profile
 Global:
o 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
o 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
o 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
High
 Local:
 Three core input materials require for glass production, i.e.
sand, dolomite and limestone
o Sand with low-iron content can be procured locally,
but still undergoes the process of removing any excess
of iron and drying
o Dolomite and limestone are being procured from
neighbouring countries
o 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 :
o about 6 500 m2 of 4mm glass per day, which is an
equivalent of 4 060 units of glass for 210W panels
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Component

Localisation
potential

Enablers and barriers to entry
(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 7001000MW of thin film modules
 Rolled glass production line is more labour intensive than float
glass production line that is highly automated. On average:
o A rolled glass production line creates 42 jobs of which
28 are production line operators working in shifts
o A float glass production line create about 103 jobs of
which about 60 are line operators working in shifts
Enablers/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 lowiron float glass for a lower price
 Prices of low-iron glass manufacturers locally are on par with
European markets
Barriers
 General:
o Local glass manufacturers cannot compete on price
basis with imports from Asia, where production of
glass is done on a large scale
o Selection of low iron glass is based on economics
(lower costs) not marketing
o 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
o High performance coatings are becoming more sought
after in addition to ultra low iron glass
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Localisation
potential

Component

EVA

Low

Backing sheet

Low

Wiring
(copper
ribbon)

Medium

Junction boxes

Medium

Other

Existing
capability

Enablers and barriers to entry
o

Low iron raw material resources are limited and
expensive
o Limited industry synergies exist; solar glass production
is a very small part of an average glass manufacturer’s
business
o 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:
o Capabilities and qualities of producing float glass for
thin film technology have not yet been tested in South
Africa
o 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%)
o 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
 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
 Currently imported
 Supply chain is highly concentrated; thus potential for its
localisation is limited
Industry profile
 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
 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
 Packaging and transportation are localised
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Based on the information presented above it can be summarised that the short to mediumterm potential for increasing localisation of c-Si and thin film PV modules produced in the
country lies in the procurement of local low-iron glass. It will increase the local content of
c-Si PV modules to about 29.1% and of thin film modules to 92%; however, as was illustrated
earlier, the local content percentage particularly for PV modules might vary depending on
the exchange rate and the price of PV cells. 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 at that time.
Table 3-8: Estimated localisation timeline for c-Si PV modules

Potential

Local content of
c-Si PV modules

Current level

23.9%

Short- term potential

29.1%

Medium to long-term
potential

84.3%

Components









Lamination
Aluminium frame
Packaging
Transportation
Supersubstrate (glass)
Silicon cell (min 300MW annual capacity)
Junction box
Copper ribbon

Challenges and opportunities
The South Africa’s PV module manufacturing industry faces a number of challenges in
planning for future demand which impacts both existing capabilities and establishment of
new capabilities. At the same time, the opportunities for the growth of the industry are
limited considering the current government policies that significantly restrain the
development of the market and subsequently the industry. The most prominent challenges
and opportunities for the PV module manufacturing industry in the country are presented
below.
Existing challenges and concerns


Customer experience with local PV module manufacturers: Interviews with
industry role-players and specifically companies that build and install commercial,
industrial and rooftop PV systems revealed a number of aspects that compel them to
procure imported PV modules rather than sourcing locally. Although experience of
installers with various local PV module manufacturers differed and ranged from very
positive to very negative, the following major issues have been identified:
o Locally manufactured PV modules have difficulty competing in terms of quality
and efficiencies with global Tier 1 manufacturers who have made significant
investments in Research and Development (R&D) of both product and
processes
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o Some customers experienced limited stock availability of locally manufactured
PV modules that forced them to procure imported items
o Customers also experienced poor sale and after sale service in the past when
sales departments were not easily accessible and no discount options were
offered on large orders
o Design consistency of some of the locally manufactured PV modules was
another concern raised by some industry players interviewed
Downstream integration of PV module manufacturers: Forward integration
observed amongst the local PV module manufacturers when they also get involved in
EPC activities prevents other project developers operating in the utility-scale and large
commercial and industrial market segments from procuring from these companies.
Project developers and EPC contractors see the local PV module manufacturing
companies as competitors and therefore are not willing to work with them.
Quality of local PV modules: Locally manufactured PV modules are certified and
offer extended warrantees to customers. However, not all project developers and EPC
contractors operating in the utility-scale market segment are willing to purchase PV
modules from the less experienced local manufacturers. This is due to the risks of losing
efficiencies and subsequently energy generation capacity of the PV solar plant, which
would result in significant penalties being paid by the O&M companies in the first few
years of operation.

Future industry development challenges and concerns




High investment risks: Due to the emerging stage of the PV industry in the country,
potential investors are unwilling to risk significant capital until the industry develops
further and government policy clearly signifies consistent and economically viable
demand for future installed PV capacities. As indicated above, local manufacturing
facilitates are currently operating below capacity; while many global players are closing
down their manufacturing facilities worldwide. PV technology manufacturers see it as a
sign of an unstable global market and a relatively small market in South Africa. This
coupled with the delays in financial closure and Bid Window 3 timelines further raises
concerns of investors and manufacturers regarding the future of the PV industry in
South Africa. Unless these challenges are addressed and government provides an
enabling environment for the development of a stable and substantial market for PV
modules, PV technology manufacturers will refrain from further investment in the local
capabilities.
Production processes and economic feasibility: The investment risks also differ
depending on the PV technology considered. The value chain of c-Si PV modules is more
fragmented than CPV and particularly thin film, which is manufactured in a single step. As
illustrated in figure 3-2, c-Si PV module manufacturing involves at least six steps with the
last being the assembly of the PV module using solar cells and other materials such as
aluminium frames, copper ribbon, Ethylene Vinyl Acetate (EVA), junction box, etc.
Setting up a c-Si PV module assembly or manufacturing facility is inexpensive compared
to setting up an entire production line that would be required for thin film PV module
manufacturing.
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For example, setting up an assembly facility for c-Si PV modules with an annual
production capacity of 100MW would cost about US$10 million. At the same time,
setting up an entire production line for thin film PV modules with the same annual
production capacity would cost about US$115 million, which is more than ten times
greater than investment required for setting up a c-Si PV module manufacturing facility.
Furthermore, the costs associated with underutilisation of production processes are
significantly lower in the assembly-type facility compared to a single-step production
process. Considering the above, global PV module technology developers are currently
only looking at establishing local capabilities that offer the lowest investment risks, i.e.
assembly-related processes and manufacturing.
The potential to increase local capabilities and extend vertical integration of c-Si PV
module manufacturing in the country is constrained by the uncertainty of future demand.
Establishing manufacturing capabilities along backward linkages, such as cell production,
is only feasible when economies of scale are achieved and a sustainable demand of 200300MW per annum is created. These activities, though, are generally backward
integrated. They are combined with the manufacturing of wafers and ingots, which
allows global leaders to capitalise on the economies of scale and reduce overhead costs
that in turn leads to lower prices and greater quality of products. Establishing such a
facility though would require significant capital investment (a cell manufacturing facility
alone would cost about US$100 ml to set up) and is thus associated with a great risk in
the current policy environment and market conditions observed in South Africa.

Sand

Raw Silicon
98% purity

High purity
silicon

High purity metals (CdTe, GaAs
etc.) and substrate (glass)

Wafer

Solar cell

c-Si PV
module

Multi-junction
or c-Si cell

CPV
module

Deposition, cell definition, testing

Thin film
module

Figure 3-2: PV module value chains



Fierce global competition: PV modules manufactured in South Africa face a fierce
competition and need to compete on a price and quality basis with global leaders. Over
the past few years, PV module prices have dropped significantly in the past few years
mainly due to increased economies of scale, improved productivity levels, innovation and
government support. The future PV market is expected to continue its shift towards
higher efficiencies for the purpose of reducing costs. Considering that South Africa’s PV
industry is only emerging, local manufacturers are in a disadvantaged position. Although
costs of doing business in the country compared to Europe, for example, are on par;
however, local costs (specifically labour, electricity, rental) are significantly greater when
compared to Asian countries and specifically China, which negatively affects the
competitiveness of the local PV manufacturers. C-Si PV modules manufactured in South
Africa will most probably remain to be 8-12% more expensive than imported products
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even if new facilities are established. The main reasons behind it will be greater labour
costs, greater electricity costs, higher rental fees, higher cost of capital, and relatively
bigger overheads.
Competition from Asia and specifically China: Much of the Chinese PV module
manufacturing industry is heavily subsidised by government (provision of free land and
facilitates, subsidised services, government orders, etc.). Furthermore, their production
facilitates have significant capacities that allow them to achieve prominent economies of
scale and therefore reduce the productions costs of manufacturing components along
the entire PV module value chain. Another country’s industry without similar support
from government would have difficult time to compete with Chinese products on price
basis.
Risk of attracting sub-standard quality manufacturing facilities: The global PV
module manufacturing companies are steadily decreasing their capacities. It is projected
that about 180 existing module manufacturers will either retire their manufacturing
capacities or acquiesce to acquisition by 2015 (Kaften, 2012). Manufacturing facilitates in
countries with greater operating costs than in Asia, such as the USA, Europe and
Canada, are expected to be the largest group of casualties (Kaften, 2012). This though
does not mean that China’s based manufacturing facilities will survive this turmoil. PV
module import tariffs imposed by the USA and potentially by Europe would significantly
reduce the demand for PV modules manufactured in China, leading to the potential
closure of more than 50 companies in the next few years (Kaften, 2012). It is suggested
that most of these companies have capacities of less than 300MW/y. Companies with
large workforces and current leaders in the market are not expected to be significantly
affected; however, it is predicted that the shift to high efficiency to reduce costs will
continue. The above market dynamics creates a risk for South Africa to become a new
ground for non-Tier 1 companies that would be looking at penetrating emerging markets
with an aim of extending their operations. Since these companies do not have the same
R&D capabilities, manufacturing experiences, and cost savings potential, the established
facilities could overcrowd the South African market with higher price and poorer quality
PV modules.

Opportunities






Ease of setting up c-Si PV Module manufacturing facilities. The number of c-Si
PV module manufacturers by far exceeds that of PV cell manufacturers. This is reflective
of the value chain structure that allows establishment of new PV module manufacturing
capabilities without access to solar cell manufacturing know-how. Setting up a c-Si PV
module manufacturing facility, which essentially reflects an assembly process, is not
highly capital intensive and is the quickest way to increase localisation along the c-Si PV
module value chain.
Skills requirements: Establishment of c-Si PV module manufacturing facilities does not
require extensive training and education. Workers can be trained to support the
production in a short period of time (e.g. by sending them to undergo a training session
at the existing manufacturing facilities established globally).
Employment of other PV technologies to increase localisation: As thin-film
modules are less efficient than crystalline silicon modules, they need to cover up to 30%
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more surface area than crystalline silicon modules to achieve the same output. This
entails increased costs for installation, support frames and cabling
(www.renewablesinsight.com). However, due to intensive research and development,
the efficiency of thin-film modules is currently improving at a faster rate than that of
crystalline silicon modules, and as a result the disadvantage of higher area requirements
is disappearing.
Since it is now possible to manufacture thin-film solar modules in large numbers, the
costs of doing so have declined rapidly in terms of price per unit of output; thin film
modules now cost the same as crystalline modules. As a result, large-scale PV plants
equipped with thin-film modules can generally produce power just as cheaply as those
constructed using crystalline modules. In addition, thin-film modules perform favourably
in diffuse light conditions and at high temperatures. They utilise weak light more
efficiently and, compared to crystalline silicon, their output is not so badly impaired
when they heat up. In the medium to long-term, in order for thin-film technology to
remain competitive with other technologies, it would need to outperform the rate at
which that competing technologies evolve.

3.2

Inverters

General information
An inverter is an electronic device that essentially converts direct current (DC) electricity
outputted from renewable energy sources (e.g. PV modules) to alternating current (AC)
electricity in order to match the customer or utility load requirements (typically AC).
Inverters use various transformers, switching, and control circuits to control voltage and
frequency. Some inverters are also designed to maximise plant output, track performance of
PV system, and provide protection (e.g. circuit breakers) during circuit irregularities (e.g.
power outage) (IRENA, 2012).
Inverters come in a range of sizes depending on the application and design of the solar PV
system and range from small textbook-sized devices for residential use to large containersized solutions for utility-scale systems. In general, inverters fall into one of three size
ranges:
 Small-scale: <25kW
 Medium-scale: 26-99kW
 Large or utility-scale: >100kW
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7 kW SMA
Inverter

500kW MLT Drives
Inverter

1260kW AEG Packaged
Power Block System

Small and medium-scale inverters often come as a stand-alone inverter unit only, while
larger utility-scale inverters are often sold as a part of a packaged power block system which
typically includes a pair of inverters sized between 500-600kW per unit, a medium-voltage
transformer, switchgear, metering and monitoring components all preassembled inside a
storage shed. An example of this power block system is displayed above for the 1260kW
AEG unit which includes two 630kW inverters, metering and monitoring components,
medium-voltage transformers, and switchgear. These packaged systems weigh on the order
of 6 700 kg and installation takes about one day with two workers (assuming proper site
preparation is completed beforehand) (NREL, 2012).
PV system designs can use a single inverter or combine multiple inverters as needed.
Manufacturers also develop two general classifications of inverters to meet the
requirements of the PV system design:
 String Inverters - commonly used in small-scale (e.g. residential) applications as it
allows for greater PV system design flexibility
 Central Inverters - commonly used for medium and large-scale applications
Inverter efficiencies vary depending on the load and inverter design. Grid connected
inverters tend to have efficiencies greater than 90% when operating at all but very low
loads.

Market structure and local manufacturing capabilities
The inverter industry tends to be fairly competitive internationally. A global survey of
inverters conducted in 2010 estimates there are about 1 068 different inverter types
available internationally, and about half of these are rated at 10kW or less to service smallscale (e.g. residential) applications. More recently a number of major industry players such
as General Electric, ABB, and Schneider Electric have entered into the inverter market (IFC,
2012).
The inverter market in South Africa is still emerging compared to many other countries and
tends to be highly dependent on local distributors that import inverters manufactured by
companies like SMA Solar Technology AG (the leading manufacturer worldwide in terms of
market share), Siemens, Victron, Outback, and many others. TUB has recently also
established manufacturing capability in South Africa and has recently gone through a process
of getting certification of their inverters.
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Manufacturers of small and medium scale inverters have been operating in South Africa for
over 20 years as the demand for this technology has historically come from residential
applications. With the recent REIPPP programme, the demand for large utility-scale
applications has provided an incentive for some international companies (i.e. AEG) to
establish local manufacturing capability in South Africa.
Since long-standing local inverter manufacturers have less experience with the large utilityscale installations, they have realised limited, if any, benefits from Bid Window 1 and Bid
Window 2 of the REIPPP programme to date. These companies hope to benefit from the
future small-scale renewable energy IPP programme planned by the South African
government.
Table 3-9: Description of selected local inverter manufacturers
Indicator
MLT Drives
Microcare
AEG
International Co. with
South African
Type
South African Company
inverter manufacturing
Company
plant in RSA
Residential and
Target Customers
Commercial/Industrial;
Residential
Large Utility Scale
potentially utility-scale
630kW (stand-alone) or
Common Inverter
4, 6, 12, 18, or 500kW
1, 2, 3, 5, 6, 10, or
1260kW (packaged unit)
Product Sizes (kW)
stand-alone
12kW stand-alone
only
Local Manufacturing
Cape Town, WC
Port Elizabeth, EC
Cape Town, WC
plant
~37% local content for
stand-alone 630kW
Local Content
inverter
~75% local content with
Estimate from
Unknown
~64% local content for
100% local labour
Company
packaged power block
system
10MW/yr—Small-scale
Unknown
Line installed
inverters
<100MW/yr.
capacity
2MW/mo—Large inverters
Potential capacity
20MW/yr.
Unknown
200MW/yr.
1-3 year Warranty;
Various International
Some voltage and power
limited advertised
Standards (e.g. EN IEC
Standards/Warranty
quality standards (e.g.
standards
60269-4, VDE 0636 part
IEC60364; IEC61727)
40, UL listing pending)

In addition to the above-mentioned companies, two global inverter manufacturers,
Schneider Electric and Ingeteam, also have presence in the country. However, they do not
have plans to establish local inverter manufacturing facilities as they foresee it to be
unfeasible in the local market conditions especially considering that some of their inverter
manufacturing facilities are underutilised. Both of these companies, though, plan to supply
power stations or “plug and play” mobile stations for utility-scale projects that include inter
alia:





A container box (manufactured locally)
Inverters (imported from parent companies)
Transformers (imported, but could potentially be procured from local companies
for example PowerTech and Actom)
Switchgears (possible to source locally, but local capabilities are limited)
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Cabling (possible to source locally)

Cost comparison
Inverters are a significant cost component for most solar PV system with varying
percentages of total costs depending on the end-use:




Residential: ~15-21% of total costs
Commercial and Industrial: ~12% of total costs
Utility: ~10% of total costs

Globally, inverters cost about US$ 0.23-1.08/W (R2.0-9.4/W6), depending on the system
size. Larger systems tend to have lower inverter costs per watt. For example, medium-scale
systems cost between US$ 0.23-0.57/W (R2.0-4.9/W) (IRENA, 2012). However, recent
innovations for small-scale applications (<5 kW) have brought costs down in recent years to
be nearly competitive with medium-scale applications (IRENA, 2012).
Prices for South African manufactured inverters tend to be higher, but still competitive with
international inverter prices. Inverter manufacturers in South Africa tend to be smaller than
international manufacturers and therefore tend to have less capital to invest in
manufacturing processes that enable mass production. Therefore, local manufacturer
operations still tend to be quite labour-intensive; therefore, their inverters are sometimes
more expensive than imported inverters as indicated in Table 3-10 (e.g. greater than 60%
more expensive in some cases).
Table 3-10: Sample retail price comparison of small-scale inverters sold in South Africa
Inverter Retail Price
Manufacturers
Country of Origin
Size
(Zar/Watt exc VAT)
SMA
Germany
12kW
3.8
Victron

Netherlands

10kW

Microcare
MLT Drives

South Africa

10kW
12 kW

5.0
3.4
6.6
Source: www.sustainable.co.za

Packaged power station unit prices tend to be higher as these include more equipment (e.g.
transformers, metering, switchgear), but prices have fallen considerably in the past few
years. Local prices for these systems range from R15-16/W, which is competitive with
international prices. Moreover, the cost of a deliverer power station or a “plug and play”
mobile unit is envisaged to be lower than the cost of all components procured separately.

Labour
Labour figures vary depending on the type of inverter manufacturing facility and inverter
size. For example, facilities that focus primarily on assembly of internationally sourced
components for utility-scale projects tend to require less labour per unit of capacity (0.090.34 FTE/MW). Inversely, manufacturers that make inverters from locally sourced
6

Assuming R8.7/US$ exchange rate
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components for small/medium-scale or utility-scale inverters require more manual labour
and have higher jobs per unit capacity (5FTE/MW or 2.5FTE/MW respectively).

Key inputs and localisation potential
The value chain for inverter equipment is generally straightforward with more established
South African companies operating in the downstream stages (e.g. O&M and
sales/distribution). The manufacturing and assembly stage of the value chain is a growing
segment in South Africa; however, this stage of the value chain has considerable localisation
potential.
Components and Raw
Materials ( magnets,
circuitry, wiring etc.)

Manufacturing
and assembly

Sales and
Distribution

Monitoring
and O&M

Figure 3-4: Inverter Value Chain

Table 3-11 lists key inverter components and their percentage contribution to the overall
inverter cost.
Table 3-11: Contribution of key inverter components to total inverter costs
% of Total Inverter Cost
% of Total Inverter Cost
Component
(Large-Scale)
(Medium & Small-Scale)
Magnetics and Transformers
32%
30%
Power Stage and Power
16%
30%
Electronics
Enclosure and Packaging
11%
5%
Printed Circuit Board/Misc Parts
Assembly, Production and
Testing
TOTAL

23%

15%

18%

20%

100%

100%

Table 3-12 rates the localisation potential of the key inverter components. Components of
inverters offer a significant opportunity to achieve local content goals as many can be at fully
or partially sourced locally, allowing a locally manufactured inverter to potentially achieve
local content to between 55%-85%.
Table 3-12: Localisation potential of Key Inverter Components (Uses Average Cost data for 500630kW inverter)
Localisation
Component
Enablers and barriers to entry
potential
Enablers
 Some manufacturers already source magnetics locally especially for
small/medium-scale inverters
 Significant impact on total inverter costs
Barriers
Magnetics and
High
 Steel (~10% of total cost) and copper materials are often imported
transformers
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
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Component

Localisation
potential

Power stage
and power
electronics

Low

Enclosure and
packaging

High

Printed
Circuit
Board/Misc
Parts

Medium

Assembly,
production
and testing

Existing
capability

Enablers and barriers to entry
Barriers
 Quality issues
 Limited local manufacturing of power and semiconductor
equipment currently (currently requires ~70% imported content)
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 smallscale applications
Enablers
 Some suppliers already make PCBs locally (66% cost from local
labour, electricity, and machining) with imported materials (34% of
total costs)
Barriers
 Local suppliers have to compete with competitive international
prices and labour costs
Enablers
 Most manufacturers already source locally
Source: Interviews with inverter manufacturers and suppliers

Table 3-13 estimates the local content of locally manufactured inverters. It does not include
local costs associated with shipping.
Table 3-13: Estimated localisation timeline for inverters

Potential

Local content of
inverters

Current level

35-75%

Short-medium term
potential

55-75%

Long-term potential

60-85%

Components




Enclosure and packaging
Assembly, production, and testing
Some companies already source magnetics
locally so have a higher %



Magnetics and transformers



Printed Circuit Boards (some
manufacturers already source locally
assembled PCBs)

Challenges and opportunities
Inverter components offer a significant opportunity to achieve localisation targets given their
high contribution to the total PV system costs (between 10% and 21% depending on the
market segment) and the availability of local components which allow locally manufactured
inverters to achieve between 55%-85% local content. While inverters can be manufactured
locally various barriers exists that limit wider adoption of local technology including:


Bankability concerns for applications in utility-scale projects: Local
companies tend to have less experience and limited projects demonstrating
successful performance of inverters for large-scale projects. They also provide
limited warrantees and a smaller balance sheet, which increase project risks.

PV INDUSTRY UPSTREAM ACTIVITIES

86







3.3

Strict efficiency requirements: Local products tend to have lower proven
efficiencies and reliability when compared with the tier one international
equipment, which can significantly impact performance.
Limited manufacturing capacity: The largest local manufacturer of inverters
has a current annual capacity of 40MW and plans to expand to 100MW, however
the IRP target requires over 450MW of Solar PV to be installed by 2030 on
average. This also doesn’t account for the demand for inverters from wind
turbine projects that use a similar technology.
Higher Prices: Prices for local inverters tend to be slightly higher than
imported inverters; however this is secondary as the inverter efficiency is
typically the most important factor for utility-scale projects

Mounting structures and trackers

General information
Mounting structures are used to mount PV modules to keep them oriented in the right
direction to the Sun, as well as to provide structural support and protection. The tilt angle
and orientation of PV modules are generally optimised for each site and location. However,
components of mounting structures are generally pre-engineered systems using aluminium
and/or steel depending on the application of PV modules. Considering that PV systems can
be pole mounted, land mounted and/or rooftop/facade mounted, a variety of solutions for
mounting structures exists on the market today. These include among others fixing with
clamps, screwing on frame, and gluing. Innovation in rooftop systems is particularly apparent
globally considering the wide range of possible applications such as flat roof, facades, angled
roof, and building integrated PV (BIPV) such as PV tiles.
Mounting structures come in fixed and tracking form. Tracking systems are the only moving
parts in a PV system and allow the PV module to track the Sun as it moves along the sky
from dawn until dusk capturing maximum solar radiation for as long as possible during the
day. Tracking systems can be single or dual-axis, where the former adjusts PV modules
orientation or tilt and the latter adjusts both. Tracking systems are used to increase the
energy yield of the PV system (the potential is up to 32%), which specifically assists in
meeting peak demand in the afternoons.
A variety of materials can be used for mounting structures. These include aluminium, steel,
wood, and plastic. The pros and cons each of these are described in the table below.
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Material




Aluminium

Stainless steel
Wood











Plastic



Iron




Table 3-14: Mounting structures’ materials pros and cons
Pros
Cons
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
 High input costs
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
Very strong
 High input costs
High resistance against weather damage
Inexpensive
 Weak in consistency
Easy to produce
 Limited lifespan
 Limited lifespan
Inexpensive
 Fragile
Relatively cheap
 Susceptible to
corrosion
Easy to work with
(Solarpanels-China.Com, 2011) (Aluminum Extruders Council, 2012)

Market trends and structure
The development of the PV industry and its maturity increases the need for optimisation of
resources and reduction of costs throughout the PV system and not only with respect to PV
modules. As indicated earlier, expenditure on mounting structures is the second largest cost
item among utility-scale projects (~15% of project’s costs). The share of the total costs in
other PV module applications such as commercial, industrial and residential PV systems is
smaller than in the utility-scale market segment, nevertheless it is still a prominent cost item
and more so for large commercial and industrial applications than for small residential
applications.
Currently, the mounting structures market is shifting from rooftop mounting systems
towards ground mounting systems and is experiencing an unprecedented growth
(Greentechmedia, 2011). This is due to the decentralisation of the PV industry from Europe
where rooftop systems comprised the majority share of all installed capacities to other
markets such as the USA and China where ground-mounted systems are dominating the
markets. Considering these trends, the mounting structures are seen as the means to
significant cost reduction of PV projects and subsequently a growing business development
opportunity for many companies.
In the past, the mounting structure market was highly localised with fragmented product
offerings (Greentechmedia, 2011). The most recent trend is for large companies to diversify
their product lines with the purpose of achieving better economies of scale and cost
reductions, as well as increasing their market share in the industry. Chinese companies have
also entered the market and intensified the competition in this particular segment, which is
leading to price reductions. Tracking systems are expected to experience the fastest growth
in the future considering the pace at which markets in high irradiation regions such as
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California, Middle East and North Africa (MENA), and South Africa are expected to be
developed (IMS Research, 2012)

Figure 3-5: Growth forecasts for PV BOS Equipment Types (IMS Research, 2012)

Since the PV industry in South Africa is still in the emerging stage, the composition of
mounting structures and trackers industry in the country is highly fragmented. Both locally
manufactured and imported mounting hardware are available in South Africa. The trends
observed with respect to sourcing of mounting structures in the country are described in
Table 3-15.
Table 3-15: Mounting systems market trends in South Africa

Item
Common
materials
used





Suppliers



Procurement
challenges



Large commercial and industrial
Utility-scale
Small residential
 Rooftop: Aluminium and stainless
steel
Steel and aluminium
 Pole-mounted: galvanised steel
Many EPC contractors source
 Rooftop: mostly imported, as is has
imported mounting structures
the optimal combination of product
flexibility, price, and quality; local
Some international companies
companies are used in rare cases and
established local
mounting structures are then
branches/facilities
manufactured for the specific project
Pia Solar and Reutech – local
manufacture of tracker systems  Pole-mounted: produced locally
Both steel coil and aluminium
 International companies with local
are very expensive in South
presence do not always carry stock
Africa
or require purchase of an entire set
in bulk
Due to high input costs, locally
manufactured mounting
 Installers do not have financial means
structures are generally more
to buy in sets and in bulk and in many
expensive than imported ones
cases certain items are not used at all
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Local manufacturing capabilities
South Africa’s mounting structures and tracking system manufacturing capabilities are
limited as this is a fairly new industry that’s now growing as a result of the developments in
the local solar PV industry. This is particularly attributed to steel structures. As indicated in
Table 3-16, steel structures are generally manufactured by companies that are prominent in
the steel, tube and pipe manufacturing sectors. These companies service a wide range of
customers; production of steel mounting structures for PV ground and pole mounted
systems currently contributes only a small percentage to their revenue.
The situation with aluminium mounting structures is somewhat different. Firstly, the
aluminium mounting structures market segment depends on both imported products and
locally manufactured products. Until recently, local capabilities were largely the domain of
companies that would design structures for specific PV modules (either imported or
produced by themselves) and outsource the production to the local companies or they
would outsource the design to one company and production to another. With the
development of the PV market in the country and more specifically the utility-scale market
segment, some international global players with experience in mounting structures have
already identified the opportunity and established a local branch (e.g. Schletter and
PowerWay).
Reutech, a subsidiary of Reunert Limited that is JSE listed, develops and manufactures
ground and naval search and tracking systems for application in the industrial, military and
renewable energy environments. Reutech Radar Systems was founded in 1987, and the
company’s radar capability has broadened significantly over the past 25 years. Products
which form part of Reutech Radar Systems expertise include radar tracking, CPV tracking,
and PV tracking. At the moment the company is pursuing research and development
activities in designing trackers for CSP applications. They are also working together with
Stellenbosch University on CSP. Much of the manufacturing is taking place at Reutech that
can leverage substantial industrial base of its parent company Reunert Limited; however
certain activities are being outsourced to the local companies. Due to the adopted business
model, the current manufacturing capacity could easily be scaled up to cater for the
increasing demand from both PV and CSP projects in South Africa.
Pia Solar has experience in designing and manufacturing (through sub-contracting) trackers
for PV systems. The company is involved in a few PV projects approved under the IPP
Programme. Components that form part of trackers designed by Pia Solar are manufactured
by steel structure manufacturing companies, i.e. their production is outsourced.
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Table 3-16: Example of mounting structures available in South Africa

Item
International 
products



Local

capabilities


Key features



Aluminium structures
SunFix (ground of flat roof mounting)
SunTab (flat roof mounting)
PowerWay
Schletter
PIA Solar
Tenesol, Solairedirect and others by
outsourcing production to local
manufacturers
Mostly specialised companies with a
focus on solar mounting structures
Some companies also design their
own system and outsource
production, while others outsource
both the design and production

Steel structures



None known








MacSteel
Robor
Trident
Sentinel
Pia Solar – Tracker systems
Reutech – Tracker Systems




Multi-sector specialisation
Solar mounting structures
provide a small revenue stream

Various business models with respect to manufacturing of mounting structures can be
observed in the country. Some plan to engage in project design and geological services and
outsource extrusion of aluminium to local companies. Others have a fully integrated
production facility encompassing cutting, slitting, welding, drilling, bending and galvanising
activities of all components.
More specific information about selected companies involved in mounting structures
manufacturing in South Africa are summarised below.
PowerWay
Origin



Chinese company with local manufacturing facility

Capacity







500MW (Boksburg, Gauteng)
Various distribution and assembly facilitates closer to project sites
Up to 80 jobs at the production facility
Up to 80 temporary jobs at distribution centers
PowerScrew is a cost effective product built to support a structural load
while providing high stability, anti-sedimentation and anti-drawing
performance.
PowerFit has continuously developed original clamps for metal sheet
roof PV system. The clamps can be affixed in a wide variety of metal
sheet roofing applications, including standing seam roofs, snap fit, snap
local, trapezoidal, butler, composite rock wool, etc.
Powerway-Green trackers are horizontal single axis solar PV tracking
system, which is able to track the sun by rolling east and west. This
system increases the energy output by 25-35%.
Powerway Seasonal adjustable trackers increase energy yields by 10-15%
and require more labour.
Utility-scale market (PowerScrew and PowerTracker)
Medium scale rooftop and ground mounted systems (PowerScrew and
PowerTracker)
Small scale rooftop systems (Powerfit)
C-Si (PowerFit, PowerScrew, and PowerTracker)
Thin film (PowerFit PowerScrew)

Labour
Range





Target market

PV technology







PV INDUSTRY UPSTREAM ACTIVITIES

91



CPV (PowerTracker)
Schletter

Origin



German company with local branch

Target market



Ground mounted systems primarily (until rooftop market picks up)

Capacity
Labour





400MW (through outsourcing of component manufacturing activities)
20-50MW for steel profiling
20-25 people

Range



A wide range of system designs and products offered. Examples:
o Open area mounting systems using pile-driven steel profiles with
optimised geometry and aluminium module bearing structures
o Aluminium unit assembly systems for being mounted on
concrete strip foundations where pile-driven systems cannot be
used

Costs
Fixed mounting structures and tracking mounting structures differ significantly in terms of
costs. These costs are increased due to the procurement of the tracking system itself, as
well as due to the greater labour requirements for its installation and possibly the use of
cranes and forks. Furthermore, the use of tracking systems increases the requirement for
land space in order to avoid shading. Tracking systems are also associated with a greater
maintenance costs due to the moving parts involved and actuation systems.
One-axis trackers increase both the cost of the hardware as well as the total system area
requirements because they must be separated by a sufficient distance to avoid row-to-row
shadowing; this also increases land, wiring material, and labour costs. Reutech claim that
their trackers, depending on the system design are very competitive with imported
products. Their products also have an export market. Tracking systems have increased
capital cost compared to fixed systems. An evaluation by the US Electric Power Research
Institute (EPRI) found that, for a C-Si based panel system, the cost of single axis tracking
would add $0.48/Wp compared to a fixed tilt system (Black and Veatch, 2010).
Typically, it is expected that single axis trackers will increase annual electricity output from
photovoltaic panels by 27-32 per cent compared with fixed PV panels. Dual axis tracking will
increase annual electricity output by an additional 6-10 per cent output compared with
single axis trackers. In South African conditions, the extra capital outlay for a single axis
tracker can be justified by the benefit gained from increased yield.
Discussions with industry players suggested that locally manufactured mounting structures
are generally more costly than imported products. This to some extent is related to the size
of the industry at this stage as it does not allow achievement of economies of scale. To a
larger degree the higher prices of locally manufactured mounting structures are also
attributed to the price of steel and aluminium. However, with the establishment of the
global players that bring significant expertise in designing and manufacturing mounting
structures, the prices for some of the components are expected to be lower than the
average prices of imported items.
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Key inputs and localisation potential
Mounting structures primarily comprise of steel, stainless steel, and aluminium depending on
the application, i.e. ground or roof mounted. Ground mounted systems required greater
support and therefore largely comprises of steel components with aluminium and in some
instances stainless steel used for support structures. Rooftop mounting systems primarily
include aluminium components and various degrees of stainless steel depending on the
rooftop application.
Depending on the manufacturer of mounting structures and the systems, the cost
breakdown of various mounting structures differs significantly. Regardless though, about
85% of the mounting structures’ costs are steel and/or aluminium profiles, while the rest
comprises of clamps, nuts and bolts, overheads including labour.
Table 3-17 outlines the localisation potential of the mounting structures. It shows that both
steel and aluminium profiles can be sourced locally. Considering that both steel and
aluminium are considered by government as 100% local content, and assuming that
overheads (about 10%) are all local too, the localisation potential for mounting structures is
about 95%.
Table 3-17: Mounting structures localisation potential - ground mounted without tracking
Localisation
Component
Enablers and barriers to entry
potential
Industry profile
 South Africa is a prominent iron ore and steel producer: 21 st in the
world and the largest produce in Africa (SAISI, 2011)
 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
Existing
Steel profile
 South Africa is a net exporter of steel with average demand for
capability
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
Enablers and barriers
 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
Industry profile
 South Africa does not have bauxite reserves and has to import
alumina
 South Africa has two aluminium smelters (Hillside and Bayside)
High, but billets
both owned by BHP-Billiton
will still be
 Most of aluminium produced in South Africa is sold for export
Aluminium
imported (75%  Downstream activities:
profile
of cost of
o Rolling mill: Hulamin
extruded item)
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
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Localisation
potential

Component

Enablers and barriers to entry


Clamps

Low

Nuts and bolts

Medium

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
Enabler and barriers
 Extrusion can be outsourced to existing companies that do not
depend on the solar market and service other sectors (potential to
achieve economies of scale)
 Extrusion can be done at the dedicated facility with high vertical
integration - produced and tested per design
 All raw, unprocessed steel inputs are considered by government as
100% local content
 A limited number of companies exists in South Africa that perform
extrusions
 Aluminium market is highly seasonal with peaks falling on to
September/January period; if not planned correctly orders could be
serviced late leading to project delays
 Highly specialised component
 Mainly manufactured by parent companies with facilities established
in other parts of the world
 Can be procured locally

Challenges and opportunities
Mounting structures primarily comprise of steel and/or aluminium frames. These two
industries are well established in the country, although they are relatively concentrated with
a limited number of players operating in the market. Prices of steel and aluminium in South
Africa due to import parity price determination also put pressure on the local downstream
activities. Nevertheless, the potential for localisation of mounting structures in the country
is high.
Opportunities






Mounting structures have a relatively low value, but are expensive to transport
considering weights involved. Therefore, it is best to set up manufacturing facilities that
are closer to the market, unless the cost of producing mounting structures in remote
locations would be at such a low point that it would offset the expenses on freight and
transportation.
Furthermore, the design of mounting structures is flexible and can be easily
adjusted to the specification of the project or a system. This means that the process in
manufacturing of mounting structures can be easily adapted to the needs of the
customers, without increasing the production costs significantly.
Considering that South Africa is already capable of producing steel and aluminium
profiles for mounting structures, the biggest opportunity in the mounting structures
sector lies in the development of tracking systems. Fixed tilt mounting systems
have lower capital and operating requirements compared to tracking systems; however,
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considering the high level of irradiation found in South Africa significant increase in
energy yields could be obtained by employing tracking systems. The number of
companies that can supply tracking systems, though, is limited in the country and is in
the nascent stage of development. Reutech however are exporting tracker systems and
have local manufacturing capacity that can be easily escalated to meet increased demand.

3.4

Cabling

General information
Electric cables are manufactured using either copper or
aluminium conductors but also involve the use of galvanised steel
wire, polyvinylchloride (PVC), polyethylene and silicone. Modern
high-voltage cables use polymers or polyethylene, including XLPE
for insulation.

Typical PV plant’s electrics consist of the Direct Current (DC) cables between modules,
junction box and inverter, and the Alternating Current (AC) cable running from inverter to
grid. DC cabling is composed of two single-core double insulated cables, which needs be
tested to „PV1-F“standards. It is almost exclusively laid outside, which in turn requires
weatherproof insulation. A three-core AC cable is used for connection to the grid if a
single-phase inverter is used, and a five-core AC cable is used for three-phase feed-in.
Individual modules are connected using cables to form the PV generator. The module cables
are connected into a string which leads into the generator junction box, and a main DC
cable connects the generator junction box to the inverter. In order to eliminate the risk of
ground faults and short circuits, the positive and negative cables, each with double
insulation, need to be laid separately.
Solar cables, which need to be Ultraviolet (UV) and weather resistant and can be used
within a large temperature range, are laid outside. Single-core cables with a maximum
permissible DC voltage of 1.8 kV and a temperature range from –40°C to +90°C are the
norm. Every degree of temperature increase in the copper material increases electrical
resistance and therefore affects power output. A metal mesh encasing the cables improves
shielding and overvoltage protection; insulation of cables must not only be able to withstand
thermal but also mechanical loads. As a consequence, plastics which have been cross-linked
using an electron beam are increasingly used today. The cross-section of the cables should
be proportioned such that losses incurred in nominal operation do not exceed 1%. String
cables usually have a cross-section of four to six square millimetres.
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The communications and control networks also employ copper wiring. However fibre-optic
cable is becoming increasingly more attractive. In a utility-scale PV system, a large amount of
current is generated. In order to protect the equipment from huge current leakage, galvanic
insulation becomes important to ensure the power system’s quality and reliability. Fibre
optics offer insulation protection from high-voltage/current glitches and unwanted signals
into power equipment controls and communication. It is also feasible to use fibre optics to
control the tracking capabilities of the solar panels. Fibre optics communication can cover
longer link distance connections compared to copper wire. As utility-scale PV projects grow
in size, monitoring and controlling of solar panels require long link distance connections,
which is only possible with fibre optic cable.

Market structure and local manufacturing capabilities
The cable industry in South Africa is divided into power cable and telecoms cable subsectors. The electrical cable industry is well established in South Africa with twelve
companies largely representing the local industry and accounting for about 59% of the
power cable market in the country (Advanced Manufacturing Chief Directorate, 2012). The
telecoms cable sub-sector is represented by two manufacturers who account for about 69%
of the total telecoms cable market in South Africa and who are also involved in the
manufacturing of power cables, as indicated in Table 3-18.
Table 3-18: List of power and telecoms cable manufacturers in South Africa
Name of Company
Geographic Location
Products Produced
Malesela Taihan Electric Cable
Vereeniging
Power and Telecom Cables
Norco Cable (Pty) Ltd
Johannesburg
Power Cables
Tulisa Cables (Pty) Ltd
Johannesburg
Power Cables
South Ocean Electric Wire Co. (Pty) Ltd
Alberton
Power Cables
Aberdare Cables (Pty) Ltd
Pietermaritzburg, Port
Power Cables
Elizabeth, Johannesburg
Kewberg Cables & Braids
Alrode
Power and Telecom Cables
Alcon Marepha (Pty) Ltd
Johannesburg
Power Cables
CBi Electric : African Cables
Vereeniging
Power Cables
Alvern Cables (Pty) Ltd
Durban/Johannesburg
Power Cables
CBI Electric: ATC
Brits
Telecom Cables
(Advanced Manufacturing Chief Directorate, 2012)

The power cables industry has shown significant fluctuations in the past few years, which
could be attributed to the dependency of the industry on government and Eskom orders
and the increasing demand thereof for imported products (Advanced Manufacturing Chief
Directorate, 2012). In 2011, over 123 thousand tonnes of power cables were sold by local
manufacturers, of which 96% were sold to the domestic market (Figure 3-6). The most
common type of cable sold in the country was low voltage cable. The telecoms cable
industry has seen significant decline in domestic demand post 2007. In 2011, over 1.9 million
of kilometres of copper and fibre cables combined were sold in 2011 which was 45% less
than the output in 2007. Three quarters of the total telecoms cables come from copper
telecoms cables and the rest are fibre optic cables.
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Figure 3-6: Cable output in South Africa by quantities (tonnes and kilometres)

The top two manufacturers of cables in
South Africa are Aberdare Cables and
African Cables (refer to Figure 3-7).
These two manufacturers accounted for
two thirds of the market share of both
power and telecoms cables based on
domestic sales in 2011.

Alvern
Cables
5%

CBi Electric :
African
Cables
29%

Malesela
Taihan
Electric
Cable
8%

Norco
Cables
Tulisa
2%
Cables (Pty)
Ltd
3%
South
Ocean
Electric
Wire Co.
13%

South
African
power
cable
manufacturer Aberdare Cables, a
Aberdare
Alcon
Cables
Powertech company within the JSEMarepha
38%
2%
listed Altron Group, has increased its
Figure 3-7: Cable manufacturers’ market shares
production capacity by 25% over the
in South Africa (AMCD, 2012
past ten years. The manufacturer has
three manufacturing sites in Gauteng, Port Elizabeth and Pietermaritzburg. The building and
construction sector constitutes 50% of the business and, while the economy has generally
been flat, business has remained constant and there has been some growth in cable demand,
primarily from the mining industry and for Eskom’s electrification projects.
Aberdare now intends to also produce high-voltage (HV) cabling in the 33 kV to 132 kV
arenas, where there are growth markets in South Africa and Africa. The market for extra
high-voltage cabling above 132 kV for infrastructure grids and power stations has become
more consistent. Aberdare is active in export markets, which require turnkey solutions and
finance. The company has an agreement with EDM – the Mozambique equivalent of Eskom –
to supply turnkey solutions for the supply, installation, commissioning and maintenance of
cable distribution systems.
The company is also actively involved in reducing cable theft, which directly costs the South
African economy in the region of R5-billion a year, as most municipalities experience serious
cable theft problems. Aberdare has a partnership, sole distribution and intellectual property
and distribution agreement with Cable Guard, a locally designed, developed and produced
economic, easily applied cable theft protection system.
Electrical power cable manufacturer CBi Electric: African Cables, part of JSE-listed
Reunert Group, acquired cable accessories supplier Tank Industries in April 2012. CBi
electric: African cables and Tank Industries are local manufacturers of cable and cable
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accessories, for the South African, African and international markets. CBi Electric: African
Cables designs and manufactures electric power cables at its factory in Vereeniging, near
Johannesburg, while Tank Industries manufactures and distributes electric component
solutions for use in the power, telecommunications and electronics sectors. The company
employs over 550 people and has a total plant area of 132 950 square metres of which 75
522 is under roof. It has a production capacity of 37 000 cable tons per annum.
Table 3-19: Description of selected local cable manufacturers
Aberdere Cables
African Cables
Type
South African Company
South African Company
Residential and Commercial/Industrial;
Large Utility Scale
Target Customers
Utility-scale
Local Manufacturing
Gauteng, Port Elizabeth and
Vereeniging
plant
Pietermaritzburg.
Local Content Estimate
30%-50% local content with 100% local
30%-50% local content with 100% local
from Company
labour
labour
37 000 tons/yr. (across all product
Line installed capacity
Unknown
lines)
Capacity to supply PV
Yes
Yes
Market
Indicator

In addition to the above-mentioned companies, German cable manufacturing firm Lapp
Kabel has established local distribution facilities in South Africa and aims to service SubSaharian Africa.

Costs
Cables and wiring account for 2%-7% of the PV system cost in residential and commercial
scale systems and 3%-5% in utility-scale systems. Information sourced through the
interviews and surveys conducted suggest that it is 5-10% more expensive to source AC
cables locally and 10%-20% more expensive to source DC cables locally than to import
these components. This has been confirmed in the study conducted by the Advanced
Manufacturing Chief Directorate (2012) that suggested that imported cables are significantly
cheaper than cables manufactured locally, which raises concerns of dumping practices
applied by some foreign manufactures specifically those located in China. Nevertheless, it is
possible to source local cables at par prices with imported cables where business relations
have been built.
Overall, lower prices of imported cables compared to locally manufactured cables could be
attributed to a number of reasons.


Firstly, it could be related to the disadvantageous market position of local
manufacturers, which prevents them from achieving notable economies of scale. The
current utilisation rates of established capacitates for power cable manufacturing is
less than two thirds, while the utilisation rates of copper and optical fibre cable
manufacturing capacities in the country are about 57% and 39% (Advanced
Manufacturing Chief Directorate, 2012). This shows that the local cable
manufacturing facilities have relatively low efficiency rates, which leads to increased
overheads per unit of product manufacturers, and subsequently increases its prices.
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Secondly, it is alleged that manufacturers located in Asia received significant
government support in the form of subsidies that allow them to reduce the prices n
their products.
Thirdly, higher prices could be attributed to local manufacturers having to incur
greater costs when procuring raw materials used in cable manufacturing, which
account for between 50% and 70% depending on the design and type of cable
(Advanced Manufacturing Chief Directorate, 2012). About 70-80% of raw materials
required for the manufacturing of cables can be procured locally, although the prices
are sometimes less competitive than on imported inputs.

Key inputs and localisation potential
The key input items for cables include raw materials comprising of copper, PVC, aluminium,
paper, XLPE, and others. Telecoms cables largely require optical fibre, Kevlar, copper, PVC
XLPE, and others. Conductors that comprise copper and aluminium rods are the biggest
cost items of power and copper telecoms cables. These are followed by insulation and
armour. Table 3-20 illustrates a typical cost breakdown structure of power cables for large
and medium scale projects. Wide ranges in cost breakdown arise from the fact that they
reflect different types of power cables and varying cable sizes.
Table 3-20: Cost breakdown structure of power cables
Small-medium scale
Component
Large scale
Conductors (copper rods ,aluminium
60%-80%
60%-80%
rods)
Insulation (polymers)
10%-30%
10%-20%
Armour (steel)

5%-20%

0%-20%

Assembly, production and testing

Balance

Balance

100%

100%

TOTAL

The current level of local content for cable manufacturing in the country ranges between
20-70%. It stems from sourcing of copper conductors and insulators from local
manufacturers (Table 3-21). Copper is mostly sourced locally but supplemented by imports
as local producers sometimes cannot match the demand. Aluminium is mostly imported due
to limited availability of local supplies and prices, which also applies to steel.

Component

Conductors
(copper rods,
aluminium
rods)

Insulation
(polymers)

Table 3-21: Localisation potential of Key Cable Components
Localisation
Enablers and barriers to entry
potential
Enablers
 The big manufacturers already have significant backward integration in
South Africa
High, currently
some
 State of the art vertical casting lines for the copper rods are owned by
companies
some local manufacturers
source this
Barriers
locally
 Aluminum imports have increased due to local production decline
 Copper is sometimes imported due to local manufacturers being
unable to cope with demand
Enablers
High, currently
some
 Plastics and Polymers sector employs over
companies
63 000 people, representing 3.4% of employment in the manufacturing
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Component

Armour
(steel)

Localisation
potential
source this
locally

Some source
locally, High
potential

DC cable
connectors

Medium

Assembly,
production
and testing

Current
capability

Enablers and barriers to entry
sector in South Africa
Barriers
 Technology upgrading to compete with global players is capital
intensive
 Pricing of polymers
Industry profile
 South Africa is a prominent iron ore and steel producer: 21 st in the
world and the largest produce in Africa (SAISI, 2011)
 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
 The domestic market is characterised by a notable presence of
imported steel particularly coming from China, Taiwan, and Korea
Barriers
 Steel pricing competition from imports
Enablers
 The potential exists for an innovative design to minimise power losses
and allow ease of installation
Barriers
 Highly specialised component – An area where competitive
advantages are gained by tool-free assembly which allows quick
installation. Since many plug connectors are required in order to cable
a PV plant, every single connection should cause as little loss as
possible, so that losses do not accumulate.
Enablers
 Most manufacturers already source locally

Challenges and opportunities
South Africa has an established capability in manufacturing power cables and to some extent
in manufacturing telecoms cables, both of which could serve the increasing PV industry. The
market for extra high-voltage cabling above 132 kV for infrastructure grids and power
stations has become more consistent in South and Southern Africa. While cables are
manufactured locally and capacity exists for export and increased production the industry
faces the following challenges, inter alia:




Global economic slowdown and possibly a second recession dip that has
already been observed in the European Union, which slows down investment in
economic infrastructure worldwide
Increasing competition from imported products: The industry faces huge
completion from imported products that are either sub-standard or subsidised
by countries of origin. Some allegations that Chinese cable manufacturers are
dumping their products also raise concern
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3.5

PV industry is a small percentage of cable manufacturer’s market: The
cable industry has sufficient demand from the mining sector, Eskom and export
markets and does not see itself being heavily reliant on the PV industry. The
future growth of the industry will largely be driven by the following (Advanced
Manufacturing Chief Directorate, 2012):
a. Strengthening of the transmission lines in South Africa
b. Need for replacement of existing equipment
c. Integration of Eskom’s new plants
d. New infrastructure projects implemented in the country

Batteries

General information
Batteries are used for remote residential and commercial solar PV applications, as well as
for off-grid repeater stations for mobile phones, radio beacons, etc. Batteries are connected
to the PV array via a charge controller to protect against overcharging or discharging, and
this controller can provide information about the state of the system.
Lead-acid batteries are the oldest, most widely applied electricity storage technology and
have a successful track record of integration with various solar PV systems. Car or truck
batteries are the cheapest option, but they are not designed for use with power generation
technologies and have a short lifespan. Deep-cycle, lead-acid batteries are a proven option,
with much longer life spans than car batteries. However, even deep-cycle batteries will last
longer if the discharge rate is kept low. For instance, limiting the discharge to 20% or less
can allow the battery to last for ten years. The trade-off is higher initial costs, as 5kWh of
battery storage is needed for every 1kWh of electricity used from storage.
Other battery options for solar PV system application include lithium-ion (Li-ion) or sodiumsulphur (NAS) batteries.




Advanced research and development is currently underway in developing Li-ion
technology for automotive and solar PV applications. For example, the South
African electric car manufacturer, Optimal Energy, recently went out of business, but
the company’s expertise and intellectual capital associated with Li-ion batteries
demonstrates that South Africa has the R&D capability and engineering skills to
potentially apply this technology to off-grid solar PV installations. Currently Li-ion
technology services the consumer electronics industry. They cost between US$ 550
and US$ 600/kWh, which is higher than the cost of deep-cycle, lead-acid batteries.
Li-ion batteries are small-scale, often powering laptop computers, and may therefore
be better suited to highly modular small-scale off-grid solutions if costs come down.
NAS is a new battery technology with global production capacity of less than
150MW per year, which offers future opportunities for cost reductions. NAS
batteries are currently large-scale storage solutions, with a single NAS battery being
in the several MW capacity range (the battery will weigh ten tonnes, or more).
Production of smaller scale NAS batteries is an emerging industry. NAS batteries
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could therefore be used for a mini-grid, village or small city size storage solutions. In
the longer-term, NAS battery costs could come down significantly, as they have been
designed to use cheap and abundant materials.
Other options such as redox flow batteries are still in a development stage and their
practical feasibility is not yet proven. Highveld Steel and Vanadium, VRB Power and Eskom
have been exploring Vanadium redox batteries as a possible energy storage medium for a
range of applications over the last few years. A pilot test facility has been set up in
Stellenbosch.

Market composition and local manufacturing capabilities
Powertech Batteries and First National Battery occupy the majority of the market share in
South Africa in terms of sales volumes.




Powertech Batteries include an automotive division (selling Willard and Sabat
batteries), an industrial division, Battery Technologies, Rentech, as well as
international operation such as Powerbat (Namibia), Dynamic Battery Services (UK),
Battery Technologies (Nigeria), as well as Battery Technologies East Africa
(Tanzania).
First National Battery, a subsidiary of JSE-listed Metair Investments (MTA), was
established in 1931 - the first batteries were produced in South Africa on the 22
September 1931. Batteries produced include automotive starter (SLI), mining
traction, DIN and BS materials handling batteries, miners cap lamps, standby, marine,
leisure (boats-caravans) and for solar/rural power storage. Annually more than 2.2
million batteries are produced by First National Battery. These two principal
manufacturers have their plants located in East London.

The most commonly used storage technology for solar applications today is lead-acid
batteries, either of the gel type (not locally manufactured), or tubular deep cycle batteries.
There are two principle manufacturers of this type of battery in South Africa (Willard – who
supply through Renergy Technologies) and First National Batteries. Prices and battery
technologies are essentially similar. For this class of batteries imported units are also
competitively priced.
South Africa has battery manufacturing capacity and is in the process of manufacturing deep
discharge batteries. First National Battery and Powertech; the two principal manufacturers
have their plants located in East London and Port Elizabeth At the same time, local
businesses are embracing new battery technologies:




Sasol has made a strategic investment of £15-million, through Sasol New Energy
(SNE), in UK-based OXIS Energy. OXIS Energy has developed next-generation
battery technology, which it says is inherently safe and offers superior energy density
to current lithium-ion batteries.
Successful commercialisation of the polymer lithium-sulphur battery technology
developed by OXIS Energy could allow for the production of safer and more costeffective rechargeable batteries, with substantially higher capacity than other
technologies currently available.
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Cost comparison
Batteries increase the cost of the PV system, but are a cheaper alternative to establishing a
grid connection in remote areas. Battery storage is typically used in small and medium scale
applications and is generally about 25% of the system’s cost.
The cost of locally manufactured deep-cycle, lead-acid batteries are between R3.52/Ah and
R12.55/Ah depending on battery capacity. The imported equivalent capacity batteries vary
between R12.59/Ah and R20.53/Ah. Although the imported batteries are two to three times
more expensive than the locally manufactured batteries, the number of cycles that the
batteries are able to be charged and discharged is also generally higher. If this is factored
into the cost per Ah, then imported batteries are competitively priced. Many local installers
use imported batteries for this reason.

Key inputs and localisation potential
Table 3-22: Localisation potential of Key Battery Components
Localisation
Component
Enablers and barriers to entry
potential
Enablers
Cathode,
 Abundant supply of lead in South Africa
High
Anode (lead)
Barriers
 Technology may be overtaken by other battery technologies
Industry profile
 South Africa manufactures about three million tons of sulphuric
acid a year.
 Chemical Initiatives, is a leading supplier of industrial chemicals in
Southern Africa, supplies the battery industry with sulphuric acid
for battery electrolytes. Sulphuric acid is by far the company's
biggest product, with about 450 000 t/y traded throughout South
Africa, right up to Zimbabwe, Zambia and the Democratic Republic
of the Congo. Of this 450 000 t, about 160 000 t is produced at
Electrolyte(Su
the company's Umbogintwini production facility, just south of
High
lphuric acid)
Durban. Apart from a large sulphuric-acid plant, this facility also
boasts smaller oleum, sulphur dioxide and sulphur trioxide plants.
Typical clients include the mining, fertiliser, paper and pulp, steel
manufacturing and battery industries.
Enablers
 High demand from various sectors locally and globally
 Most manufacturers already source locally
Barriers
 Technology may be overtaken by other battery technologies
Assembly,
Enablers
production
High
 Most manufacturers already source locally
and testing

Challenges and opportunities
Battery technology continues to advance at a rapid rate to service new emerging markets
like the electric car and solar sector. Opportunities exist for a step change innovation such
as manufacturing of the next generation battery. Access to Research and Development and
subsequently availability of sufficient funds and skills to drive the innovative processes,
however, will be key to realising these opportunities.
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4. CERTIFICATION AND FINANCING
4.1

Certification and standards

Certification is the process by which an authorized body evaluates and recognizes a product
as meeting a set of requirements or criteria. Over the years, world bodies have streamlined
the concept of certification and have set internationally accepted principles and processes
for certifying products. Certification provides an indicator as to reliability and credibility of
products by reducing uncertainty and provides an objective evaluation of the product’s
attributes. A set of clearly defined principles guides the awarding of every type of
certification. In South Africa, the South Africa Bureau of Standards (SABS) is the body
responsible for this.
In general it is agreed that alignment with international standards i.e. IEC and ISO, is
essential for the economy, international trade, compatibility and inter-changeability of
commodities. To this end available international standards are adopted by SABS to serve as
reference documents for local standards. The Standards Development Department liaises
with international committees and working groups for the development of standards. The
Technical Committee nominates subject matter experts in the national committees, to
represent South Africa in the development of standards and to ensure that the country’s
interests are represented at international level. Local committees also ratify the adoption of
identified international standards that are relevant to the South African industry. (SABS
2012)
In the utility scale projects, lenders’ technical advisors check that at least the major
components being used conform to relevant technical standards. Table 4-1, Table 4-2, Table
4-3 provides a non-exhaustive list of the applicable standards.
Table 4-1: Solar Cells – General Standards
SOLAR CELLS GENERAL STANDARDS
Standard

Description

EN 50513

Solar Wafers - Data sheet and product information for crystalline silicon wafers for solar cell
manufacturing.

EN 50461

Solar cells - Datasheet information and product data for crystalline silicon solar cells .

IEC 60891

Procedures for temperature and irradiance corrections to measured I-V characteristics of
crystalline silicon photovoltaic devices.

IEC 60904-1

Photovoltaic devices - Part 1: Measurement of photovoltaic current-voltage characteristics.

IEC 60904-2

Photovoltaic devices - Part 2: Requirements for reference solar cells.

IEC 60904-3

Photovoltaic devices - Part 3: Measurement principles for terrestrial photovoltaic (PV) solar
devices with reference spectral irradiance data.

IEC 60904-4

Photovoltaic devices - Part 4: Reference solar devices - Procedures for establishing
calibration traceability.

IEC 60904-5

Photovoltaic devices - Part 5: Determination of the equivalent cell temperature (ECT) of
photovoltaic (PV) devices by the open-circuit voltage method.

IEC 60904-7

Photovoltaic devices - Part 7: Computation of spectral mismatch error introduced in the
testing of a photovoltaic device.
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IEC 60904-8
IEC 60904-10

Photovoltaic devices - Part 8: Measurement of spectral response of a photovoltaic (PV)
device.
Photovoltaic devices - Part 10: Methods of linearity measurement
Table 4-2: Solar Modules - Standards
SOLAR MODULES STANDARDS

Standard

IEC 61277

Description
Crystalline silicon terrestrial photovoltaic (PV) modules - Design qualification and type
approval.
Terrestrial photovoltaic (PV) power generating systems - General and guide.

IEC 61345

UV test for photovoltaic (PV) modules.

IEC 61646

Thin-film terrestrial photovoltaic (PV) modules - Design qualification and type approval.

IEC 61701

Salt mist corrosion testing of photovoltaic (PV) modules.

IEC 61730-1

Photovoltaic (PV) module safety qualification - Part 1: Requirements for construction.

IEC 61730-2

Photovoltaic (PV) module safety qualification - Part 1: Requirements for testing.

IEC 61829

Crystalline silicon photovoltaic (PV) array - On-site measurement of I-V characteristics.
Concentrator photovoltaic (CPV) modules and assemblies - Design qualification and type
approval.

IEC 61215

IEC 62108

Table 4-3: Inverter Standards
INVERTER STANDARDS
Standard
EN 50524
IEC 62109-1

Description
Datasheet and nameplate information of photovoltaic inverters.
Safety of power converters for use in photovoltaic power systems - Part 1: General
requirements.

IEC 62109-2

Safety of power converters for use in photovoltaic power systems - Part 2: Particular
requirements for inverters.

IEC 61683

Photovoltaic systems - Power conditioners - Procedure for measuring efficiency.

UL 1741

Standard for Inverters, Converters, and Controllers for Use in Independent Power Systems.

In the residential, commercial and industrial sectors, there have been no prescribed
standards before 2012 and these sectors were largely unregulated. In the past few years, the
industry has been impacted by “fly-by-night” companies that delivered poor quality of
service and negatively affected the image of the industry. Due to the relatively high
competition in the market, quality of service and customer satisfaction is very important to
maintain a sustainable business. In this context, considering the cost of the solar home
systems, companies in the market tend to procure from reputable suppliers of components
that would not only offer warrantees for their products but would ensure excellent
performance and reliability. This often results in a preference for imported products from
companies with longer track records of success than locally manufactured products from
companies with less experience. This is specifically applicable to PV module, inverter, and
battery components.
In 2012, SANS 959 series of standards was issued by SABS for photovoltaic systems. The
SANS 959 series relate to off-grid photovoltaic systems in individual homes, schools and
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clinics (Table 4-4). The standards are used in national electrification programmes and Eskom
also enforces compliance by their installers for their off-grid initiatives. General installers
however are not forced to comply. Some of the more reputable installers do however have
some international quality code that they have adopted.
Table 4-4: PV Off grid - for use in individual homes, schools and clinics
PV Offgrid - for use in individual homes, schools and clinics
Standard
SANS 959-1 :2012
NRS 052-1:2012

Description
Photovoltaic systems for use in individual homes, Part 1: Standardized requirements
applicable to individual homes remote from electricity grid

NRS 052.2-1:2012

Photovoltaic systems for use in individual homes, schools and clinics, Part 2: Test
procedures for main components, Section 1: Test procedures for photovoltaic
modules

SANS 959-2-2:2012
NRS 052.2-2:2012

Photovoltaic systems for use in individual homes, schools and clinics, Part 2: Test
procedures for main components, Section 2: Test procedures for batteries

SANS 959-2-3:2012

Photovoltaic systems for use in individual homes, schools and clinics, Part 2: Test
procedures for main components, Section 3: Test procedures for regulators/charge
controllers/MPPTs

SANS 959-2-1:2012

NRS 052.2-3:2012
SANS 959-2-4:2012
NRS 052.2-4:2012
SANS 959-2-5:2012
NRS 052.2-5:2012
SANS 959-3 :2012
NRS 052-3:2012

4.2

Photovoltaic systems for use in individual homes, schools and clinics Part 2: Test
procedures for main components, Section 4: Test procedures for inverters
Photovoltaic systems for use in individual homes, schools and clinics, Part 2: Test
procedures for main components, Section 5: Test procedures for luminaires
Photovoltaic systems for use in individual homes, schools and clinics, Part 3:
Standardized requirements applicable to the installation of individual homes, schools
and clinics - Power Transformers

FINANCING

Key Role Players
The development of the first 28 renewable energy projects under the REIPPP will see the
investment of R47 billion, of which R21.9 billion is to be spent on PV projects. Financing of
the utility scale projects in the country is done by means of attracting both foreign and
domestic investors. The latter primarily includes two key groups, i.e. development finance
institutions and commercial banks, but also incorporates venture capitalists and asset
management companies.
The development finance institutions that are actively participating in the renewable
energy financial market include, inter alia the Industrial Development Corporation (IDC),
the Development Bank of Southern Africa (DBSA), and the Public Investment Corporation
(PIC):


IDC has allocated R25 billion over a five-year period to fund green economy
projects. It will be spending R5.2 billion on 12 out of 28 renewable energy projects
approved under Bid Window 1 and has further committed R2.3 billion to seven
projects that were awarded successful bid status under Bid Window 2. In 2012, the
IDC has concluded a R5-billion private placement with the Public Investment
Corporation for a “green bond”. It is established to facilitate funding for businesses
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looking to invest in clean-energy infrastructure developments and will be paid out in
tranches over a 14-year period.
 DBSA has approved local facilities to the value of R6.2 billion for 11 renewable
energy projects that reached financial closure in Bid Window 1, of which eight
projects are solar PV facilitates.
 The National Empowerment Fund (NEF) is also active in co-financing of initiatives
within the renewable energy sector, especially the BBBEE component. Black Lite
Energy, a small black owned firm, has launched a R2bn venture into renewable
energy in a project that sets out to deliver a major solar panel manufacturing facility
in the Eastern Cape. The project is backed by the National Empowerment Fund
(NEF) and the Industrial Development Corporation (IDC)
 PIC has set aside R12 billion for environmentally sustainable investments, which
includes R5 billion “green bond” mentioned above. It is participating in two solar PV
projects approved within the Bid Window 1.
The commercial banks that actively participate in the renewable energy market include,
inter alia Nedbank, Standard Bank, Investec, ABSA, and Rand Merchant Bank (RMB). These
banks offer a variety of financial mechanisms for renewable energy projects such as senior
debt financing, equity financing, subordinate debt financing in the form of “mezzanine” debt
provision, hedging, risk management, and others. Some are also involved in carbon credit
transactions by means of pre-purchasing carbon credits. It should be noted that commercial
banks do not limit their participation in the renewable energy projects to the utility scale of
RE IPP. They also offer financing of medium and small scale solar PV projects through
corporate and personal loans.

Project finance structure, costs and returns
Project finance among the PV projects in the first two rounds of REIPPPP was typically
structured according to 70:30 or 75:25 debt/equity ratios. The project funding structure
considers the risk profile of the project, which is a function of a number of factors including
track record and guarantees of technology providers, profile of sponsors, as well as
experience and financial strength of EPC and O&M companies. The greater the risk the
bigger the requirement for equity portion is. However, in order to reduce the equity
requirements, more complex financing structures are being employed in the renewable
energy projects, including solar PV projects.
Debt financing for solar PV projects is done by both development finance institutions and
commercial banks. Equity financing, aside from private investors and asset management
companies, is largely provided by the development finance institutions. In these instances,
some take equity, such as the IDC and the PIC, and others only offer financing, such as the
DBSA. Most of the commercial banks do not get involved in equity space particularly as far
as BEE financing is concerned due to the risks involved and leave this niche market for
development finance institutions mentioned above.
Debt financing costs between development finance institutions and commercial banks do
not differ significantly as the former try to match the rates offered by the latter. Financing
costs are generally linked to the Johannesburg Interbank Agreed Rate (JIBAR), with the
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exception of the IDC that charges rates linked to R186 bonds and the PIC that offers loans
at 7.7% under its green bond. The premium charged by financial institutions above JIBAR
varies from bank to bank and depends on the projects itself. Generally, though, it ranges
between 400 and 500 basis points.
Equity returns range primarily in the late teens to mid-twenties, which are considerably
greater than the returns obtained on the projects built in the developed countries and
which makes the current market so attractive to the investors. Discussions held with the
financial institutions suggested that there might be some scope for equity returns to drop
slightly as risks associated with the development of renewable energy projects in South
Africa get reduced; however, the scope is limited and it is unlikely to drop to early teens
where Eskom returns are currently positioned.

Key requirements
For financial institutions to take the project through a credit control, they perform
technical, legal, insurance, and financial due diligence. Bankability of projects is among the
key criteria that are being looked at by the financial institutions in selecting the projects to
support. The criteria set by the financial institutions are similar to those that are set in the
Request for Proposal by the Department of Energy. Aspects that are examined include, inter
alia:







Availability of site (lease options/purchase agreement)
Site data for solar irradiation
Grid connection
Technical partner
Socio-economic development study
Access to equity finance

Financial institutions did not specify criteria for the local content and particularly for the
location of manufactured components such as PV panels and inverters for projects
submitted under Bid Window 1 and Bid Window 2. The most important criteria that
financial institutions evaluate for the projects in this respect were that the component
suppliers needed to have a good track record, provide warrantees on the products either
by themselves or through their parent companies, be solvent, and has sufficient assembly or
manufacturing capacity to supply components for the project on time. The assessment of
the likelihood the company to be operating in the next medium to long term is among the
integral factors that affect the decision of the financial institutions to support the project or
not.
The above situation is expected to remain in the next bid window submission as far as
commercial banks and most of the development finance institutions are concerned. This
poses a significant challenge for increasing the local content of projects, since the country
includes only a few of the PV panel assemblers and inverter manufacturers as some of these
companies cannot satisfy the requirements of the financial institutions at this stage. This also
creates a greatest challenge for new companies to be established that do not have the
backing of international technology providers. This means that involving local manufacturing
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would potentially increase the risk profile of projects leading to greater finance costs that
will make projects’ LCOE higher.
The IDC is planning to change its criteria for projects to be submitted under Bid Window 3
and will insist on the solar modules to be manufactured or assembled locally. In this case
such modules would need to have received the IEC certification, which is a more lenient
requirements than then one set by other financial institutions. This will likely increase the
demand for the IDC funding. However, in order to limit the number of applications and
discourage the developers to acquire cheaper IDC funding, the IDC will also be insisting on
allocating 2.5% of revenue to communities for free instead of forcing them to fund it
through the development finance institutions.

Challenges
Project development costs have been identified as one of the key challenges for the industry
growth. On average, project development costs equated to about R10 million, which are
considered to be relatively high by many role players. These costs also do not vary
significantly depending on the size of the project, which means that these costs make up a
greater share of total projects costs for smaller PV projects than for bigger PV projects
thereby increasing the pressure on developers.
Generally, development costs include expenditure on conducting Environmental Impact
Assessment process, site acquisition, lenders technical advisors, lenders insurance advisors,
legal advisors and accounting firms services. Some of the costs are incurred prior the bid
submission and some are after. To a greater extent, such high development costs are driven
by the requirements set by the Department of Energy in the Request for Proposals. It can
be argued that although the costs are significant, the current practice offers the following
advantages:




All projects submitted undergo credit control and technical, legal, financial and
insurance due diligence, which increases the likelihood of the project reaching
financial closure and being implemented
Reduces the burden on the Department of Energy to process a considerably greater
number of projects, which would without doubt create a greater pressure on their
capacity, prolong decision making process and potentially extend the bid closure
period
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5. SYNTHESIS
The PV industry in the country is in its early stage of development compared to the
European, Asian and USA markets, despite the fact that PV technology was introduced in
South Africa back in the 1980s. In the last three years, significant progress has been achieved
in the deployment of PV systems largely driven by the declining prices of PV modules, the
need to reduce the dependency on electricity generated using fossil fuels, and to some
extent government policy:






The utility-scale market segment, which is expected to dominate the market in terms
of installed capacities in the short to medium-term will see the establishment of up
to 1.1GW of PV projects in the next few years and could grow further with the roll
out of the next bid windows. Market certainty and government commitments are
among the biggest challenges that impede the development of this market segment.
The medium to large commercial and industrial market segment has grown
significantly in the past few years with the rooftop segment accounting for the largest
number of installations and the ground-mounted segment accounting for the highest
installed capacities. These systems have a payback period of about five to seven years
and are increasingly seen by businesses and industries as means to reduce their
carbon footprint and operating expenses in the long-term.
The residential market segment is also growing with many more households
adopting solar PV technology. This market segment provides for the biggest growth
opportunity in the long-term with over 10GW potential. However, high upfront
costs, absence of financial incentives, and the lack of rules regarding wheeling/selling
of electricity to the grid are the greatest impediments to the realisation of this
potential.

The structure of the PV industry in South Africa is highly skewed towards downstream
activities that include project developers, EPC contractors, system and technology
integrators, installers, operators, owners, and users. The local utility-scale market segment
is dominated by international companies with expertise and experience in project
development and establishment of utility-scale PV projects. Vertical integration is also
observed among commercial and industrial market segments, as well as the residential
market segment, which unlike the utility-scale market, is dominated by local companies.
PV modules, inverters, and mounting structures combined have the dominant share of PV
project costs in all market segments. Manufacturing of these components, or otherwise
upstream activities along the PV industry value chain in South Africa, is very limited at this
stage compared to the global leaders. This coupled with the limited experience of local
companies to supply component to utility-scale projects to date, impact prices, quality, and
bankability of locally manufactured products. South Africa also has the capability to
manufacture cabling and batteries; however, due to industry structures and other market
pressures such as the declining demand, increasing production costs, and growing volumes
of subsidised imported products, they remain largely uncompetitive. Increasing competition
from products arriving from Asian countries, and specifically China and India, is of particular
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concern to local manufacturers as they are competing against imports that are heavily
subsidised by countries of origin and put the local sectors in a disadvantageous position.
Nevertheless, the PV industry in the country offers numerous opportunities for establishing
new and expanding existing manufacturing capacities in all tiers of production, realisation of
which will be subject to the establishment of an enabling policy and regulatory environment
that facilitates industry growth. An integrated analysis of these opportunities linked to a
timeline, as well as the strategy to be employed in order to realise localisation potential of
the solar PV industry will be elaborated on in the next deliverable.
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1. PV INDUSTRY SWOT ANALYSIS
Utility-scale market segment
South Africa is well endowed with good solar resource potential which is largely untapped.
Growing electricity demand, rising electricity costs, coupled with recent electricity
shortages and increasing pressure to reduce greenhouse gas emissions have resulted in
favourable conditions for the development of renewable energy initiatives in the country.
Amongst these initiatives and in support of the IRP 2010 plans laid out by Government, the
utility sector is currently involved in a large-scale procurement programme (REIPPPP).
This has created a favourable environment for the development of solar PV. Despite being a
complicated process fraught with delays and the huge expenses involved in the
developmental phases, the programme has progressed to the stage in early 2013 where
construction has begun on the first projects. However, stakeholders remain cautious as
there is lack of certainty on the future rollout of the programme into the long term. Such
certainty is essential if the industry is to grow by attracting local manufacturing. Existing
manufacturing capacity and capability exist in the country for most of the PV components
and can be easily up-scaled to meet demand. The potential for exporting into Africa could
also be exploited if a good manufacturing base is developed.
This segment is very competitive as is evidenced by the significant drop in prices between
the two bidding windows. The competition from subsidised, over supplied and potentially
higher quality imports will continue to remain a threat to the local industry, until such time
as track records for local components can be built up and manufacturing costs can be
reduced. Commercial financial institutions are very risk averse and Government could
encourage financing of projects with higher local content by sharing some of the technology
risk if the local manufacturing industry is to be developed.
The table below provides a summary of the strengths, weaknesses opportunities and threats
that the utility sector faces.
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Table 1-1: Utility-scale market segment SWOT analysis
Strengths
Market
•Growing electricity demand
•Recent supply shortages
Technical
•Vast solar resources
•Untapped project sites
Financial
•Rising electricity prices
Policy/ Regulatory
•REIPP Programme and IRP 2010 targets
•Potential for draft ISMO Bill to encourage IPPs

Weaknesses
Market
•Lack of awareness
•Uncertain future demand
•Challenging labor laws and expectations
Technical
•Emerging local industry and experience
•High material costs
•Expansion of T&D system required to support some
utility-scale projects
Financial
•Limited subsidies available
•High upfront costs
•Lack of competition amongst banks and high legal fees
•Bankability concern w/ local services/products
Policy/ Regulatory
•Complicated and expensive REIPPP procurement
•Delays in project approvals
• Policy risk and lack of government’s commitment
•Restrictive licensing requirements

Opportunities
Market
•Increasing pressure to reduce carbon emissions
globally (e.g. Carbon Tax)
•Rising fuel costs and energy security needs
Technical
•“Gateway to Africa” potential (e.g. exporting
services and some products)
Financial
•Strengthening of local financing experience in RE
Policy/ Regulatory
•Job and economic growth

Threats
Market
•Competition from subsidized, over-supplied, and
potentially higher quality imports
Technical
•Access to less expensive electricity (e.g. cheap hydro
imports)
Financial
•Exchange rate volatility
•International financial instability
Policy/ Regulatory
•Political risk

Commercial/industrial market segment
The commercial and industrial market segments have a good opportunity to exploit the
good solar resource potential in many areas of South Africa. Large areas of space including
roof-space present significant opportunity where PVs can be developed to address growing
electricity demand, rising electricity costs and increasing pressure to reduce greenhouse gas
emissions. There is also significant offgrid potential within the commercial and industrial
segments in space heating, heating water and process heating applications.
High initial costs associated with PV systems and the lack of awareness with respect to the
medium to long-term benefits are the main drivers against uptake in this segment. Access to
finance for this market segment is limited. The funding comes primarily from bank loans.
There are no government incentives in this segment of the market. A large portion of
municipal revenue comes from electricity sales, so there is no motivation for local
municipalities to drive the uptake of PV technologies.
There is also no motivation for adopters of PV systems to exploit the full potential of the
solar resource as production of excess electricity currently holds no financial reward. The
introduction of net-metering and wheeling could address this and will drive significant higher
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adoption rates for PV in this market segment. Government should play a more proactive
role by introducing incentive programmes and education drives to raise awareness in this
market segment. The speed of adoption in this segment will ultimately drive the solar PV
landscape by creating a conducive environment for development of a manufacturing base for
solar PV components and this in turn will lead to job creation and other economic benefits.
The table below provides a summary of the strengths, weaknesses opportunities and threats
that the commercial/industrial market segment faces.
Table 1-2: Commercial/industrial market segment SWOT analysis

Strengths

Market
•Growing electricity demand
•Recent supply shortages
•Many off-grid low-income homes (small-scale)
Technical
•Vast solar resources
•Untapped project sites – rooftop space
Financial
•Rising electricity prices
•Eskom rebate
Policy/ Regulatory
•Rising government awareness of issues

Opportunities
Market
•Increasing pressure to reduce carbon emissions
globally (e.g. Carbon Tax)
•Rising fuel costs and energy security needs
Technical
•“Gateway to Africa” potential (e.g. exporting
services
and some products)
Financial
•Strengthening of local financing experience in RE
Policy/ Regulatory
•Job and economic growth

Weaknesses
Market
•Lack of awareness
•Uncertain future demand
•Challenging labor laws and expectations
•Some fly-by-night companies harm industry
credibility
Technical
•Emerging local industry (e.g. MFGR. and installation)
•High material costs
Financial
•Limited subsidies available
•High upfront costs
•Limited access to capital
•High cost of financing
Policy/ Regulatory
•Lack of market rules/regulations for electricity sales
(e.g. monopolistic market, limited wheeling, no net
metering)
•Lack of government incentives
• Municipality revenue tied to electricity sales
Threats
Market
•Competition from subsidized, over-supplied, and
potentially higher quality imports
Technical
•Access to less expensive electricity (e.g. cheap
hydro imports)
Financial
•Exchange rate volatility
Policy/ Regulatory
•Political risk

Residential market segment
The residential market accounts for a significant energy demand in South Africa. Large areas
of space including roof-space present significant opportunity where PV can be developed to
address this growing electricity demand.
This sector faces a challenge from unscrupulous installers and suppliers that damage the
credibility of the industry. The high initial costs associated with PV systems and the lack of
awareness as to the medium to long-term benefits are the main drivers of uptake in this
segment. Access to finance for this market segment is limited. Home-owners are faced with
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a large initial outlay and have to rely on bank loans. There are little or no government
incentives to support segment of the market. A large portion of municipal revenue comes
from electricity sales, so there is diminished motivation for local municipalities to drive the
uptake of PV technologies.
There is also no motivation for adopters of PV systems to exploit the full potential of the
solar resource as production of excess electricity currently holds no financial reward. The
introduction of net-metering could address this and will drive significant higher adoption
rates for PV in this market segment. Government should play a more proactive role by the
introduction of incentive programmes and education drives to raise awareness in this
market segment as the speed of adoption in this segment will ultimately drive the solar PV
landscape by creating a conducive environment for development of a manufacturing base for
solar PV components and this in turn will lead to job creation and other economic benefits.
In the rural residential sector there are also improved health and welfare benefits to be
derived by PV electrification of households.
provides a summary of the strengths, weaknesses, opportunities, and threats that
the residential market segment faces.

Table 1-3

Table 1-3: Residential market segment SWOT Analysis
Strengths
Market
Strong electricity demand
Rising electricity prices
Technical
Easily trained installers
Vast technical resource potential – rooftop space
Financial
• Tax breaks for companies using electricity generated
PV
•Rebates and/or feed-in-Tariffs (net metering) and /or
wheeling
Policy/ Regulatory
SABS standards established for offgrid PV
Opportunities
Market
•Address existing backlog - 541MW for SHSs
•DSM - 10.8GW (greater than utility scale)
Technical
• Encourage developers of utility-scale projects to
establish PV systems in the local communities (HHs and
businesses) as part of their social (to address basic
needs) and economic development (to set up new
business/s) plans
Financial
•Accelerated depreciation for companies
•Company grants for green technology acquisition (e.g.
MCEP)
Policy/ Regulatory
•Job and economic growth
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Weaknesses
Market
•Absence of customer rules
Technical
•Emerging stage
•Industry needs to be closely monitored
Financial
•Lack of financial incentives
•Municipal revenue is tied to electricity sales
Policy/ Regulatory
•Lack of public education and awareness
Threats
Market
• High initial costs – slow adoption rate
• Dumping – foreign
Technical
• Certification and monitoring mechanism
Financial
• Cheap foreign imports
• High initial costs
Policy/regulatory
• Regulations in the roof-top policy regarding
environmental authorisation
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2. PV INDUSTRY LOCALISATION SCENARIOS
2.1

Localisation assumptions

The previous section in the report provided sufficient information to formulate possible
localisation scenarios. As was discussed earlier and as indicated in Figure 2-1, the
components that make up the greatest expenditure items of any PV project regardless of its
size include a PV module, inverter, mounting structure or tracker, and wiring. The balance
of the plant of PV projects primarily comprises of expenditure items that can be successfully
procured locally. Thus, the greatest potential to increase the localisation lies in increasing
the local content of the key components.
Residential (rooftop, grid supported, <10kW)

45%

Commercial/industrial (rooftop, 100kW-1MW)

52%

Utility scale with single axis tracker (>1 MW)

39%

Utility scale w/o tracker (>1 MW)

Inverter

9%

43%
0%

c-Si module

20%

10%

20% 30% 40%

Mounting hardware/tracker

10%
50%
Wiring

6% 6%

24%

13%

10% 3%

22%

4%

15%

26%

4%

60% 70%

22%

28%
80% 90% 100%

Balance of plant

Figure 2-1: Average cost breakdown structure per market segment

Considering the information gathered throughout the interviews with component
manufacturers and industry role players, a number of assumptions regarding the localisation
potential could be put forward. Taking into consideration the status of local industries and
time required for increasing capacities or set up new capabilities, four scenarios were
developed that are associated with various localisation options. These include, inter alia:








Baseline or a Status Quo: This option refers to the level of localisation that has
been observed in the recent past. It largely refers to the average local content that
was referred to in PV projects approved under Bid Window 2.
Imminent scenario: This local content scenario refers to the capabilities and
capacities that exist in SA and that either already exploited or could be exploited in
the immediate future to increase the local content percentage due to the established
capabilities.
Low road scenario: This scenario implies the addition of procurement of inputs
and components that could be manufactured in South Africa if some effort is put
forward to set up new capabilities or expanding existing capacities. This scenario
assumes that the existing industry status quo would be sufficient to justify the
investment in these new capabilities or expanded capacities.
High road scenario: This particular scenario implies the increase in the local
content of specific components that become possible with the significant increase in
demand for PV installed capacities coupled with concerted effort that justifies an
increase in manufacturing capacities or setting up new capabilities.

PV INDUSTRY LOCALISATION SCENARIOS

117

The following paragraphs describe the possible local content percentages that could be
achieved with respect to the core PV project components considering the above-mentioned
scenarios. The tables presented also provide information on the potential Full Time
Equivalent (FTE) person-years or person-months for every MW of components
manufactured that could be created:



Directly, i.e. in the processing of production or assembly of core components
Indirectly, i.e. through local manufacturing or production of goods and services used
as inputs into the production or assembly of core components

PV module localisation assumptions
The baseline local content percentage for PV modules equates to 23.9%, which is associated
with the creation of direct 2.70 FTE person-years and indirect 0.32 FTE person-years for
every MW of c-Si PV modules assembled in the country. In the imminent scenario, the local
content of the locally assembled PV modules could grow to 27.7% due to the procurement
of the locally manufactured junction box. This will also lead to the increase in the indirect
FTE person-years from 0.32 to 0.50 per MW of manufactured PV modules. In the case of
the low road scenario, it is assumed that the local glass manufacturer could set up new
capability to produce solar float glass according to the international standards and that wires
(copper ribbon) could be manufactured locally. This will increase the local content to 36.6%
and the indirect FTE person-years to 0.79 per MW of PV module manufacturers. The
greatest percentage of the local content on PV modules could only be achieved if South
Africa establishes a local capability in silicon cell production, which will increase the local
content to 90.5% and the indirect jobs to 1.24 FTE person-years/MW as cell manufacturing
creates about 0.45 FTE jobs per MW as reported by selected cell manufacturers’
interviewed throughout the study. This situation reflects a high road scenario and could
only be achieved if the local and international demand, as well as existing global capacities at
that time, is sufficient to justify the establishment of such a facility in South Africa.
Table 2-1: c-Si PV module localisation assumptions
Component
Silicon cell
Lamination
Aluminium frame
Glass substrate
EVA
Backing sheet
Wiring (copper ribbon)
Junction box
Other
Packaging and import fees
Local content %
Job
creation

FTE person-years/MW
FTE person
months/MW

Cost breakdown

Baseline

Imminent

Low road

High road

























27.7%
2.70
0.50
32.40
6.00


36.6%
2.70
0.79
32.40
9.40


90.5%
2.70
1.24
32.40
14.80

53.77%
13.38%
6.67%
5.25%
4.26%
5.33%
3.12%
3.54%
0.80%
3.82%
Direct
Indirect
Direct
Indirect
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Inverter localisation assumptions
Until recently, most of the inverters used in the PV projects in all market segments made
use of imported inverters manufactured by global leaders. Financial institutions in South
Africa that offer financial assistance for utility-scale projects pay significant attention to the
source of inverters in the projects to assess the bankability of these projects and to
determine their technical and financial risks. Installers of commercial/industrial and
residential PV systems also tend to give preference to inverters that are manufactured by
globally acclaimed companies with proven track record and quality assurances. As such,
inverters in the majority of PV systems and projects approved under Bid Window 1 and Bid
Window 2, as well as most of those that were installed in commercial/industrial and
residential market segments, were imported and therefore reflected a zero local content
Considering the recent developments in the industry, it becomes possible to increase the
local content of PV projects as far as inverter is concerned to between 31.1% and 36.4% in
the immediate future depending on the target market. This will aid in the creation of an
additional direct 2.41 FTE person-years and indirect 0.35 FTE person-years per every MV of
inverters manufactured in the country. In the low road scenario, the local content of locally
manufactured inverters could be increased to 63.9% - 68.8% due to the procurement of
locally manufactured miscellaneous parts, while the high road scenario offers an option to
grow the local content to about 75.9% - 87.2%, which will increase the indirect FTE personyears to 1.26 per MW of inverters manufactured.
Table 2-2: Inverter localisation assumptions
Average cost breakdown
Baseline Imminent Low road High road
Utility-scale Medium/Small scale

Component
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%

Local content % - utility scale
Local content % - small and medium scale
Job creation - all
market segments

FTE person-years/MW
FTE person months/MW
















0.0%


36.4%


68.8%


87.2%

0.0%

31.1%

63.9%

75.9%

Direct

-

2.41

2.41

2.41

Indirect

-

0.35

0.83

1.26

Direct

-

28.9

28.9

28.9

Indirect

-

4.2

12.6

15.2

Mounting structures and single-axis tracker localisation assumptions
South Africa has an established capability to manufacture mounting structures and trackers
in the country, although in the instances with trackers that capability has emerged only
recently. Mounting structures and trackers make use of primarily steel and aluminium
components. Although raw materials for these components cannot be always procured in
the country, raw unprocessed steel and aluminium are deemed by the Department of Trade
and Industry to have a 100% local content. This is due to the uncompetitive nature of the
steel and aluminium industries in South Africa.
As indicated in Table 2-3, considering the cost breakdown structure of mounting structures
used in PV projects for utility-scale and medium/small scale projects, the current local
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content level that can be achieved at this stage is 84.0% and 86.0% respectively. This is
expected to be maintained on the same level for all of the localisation scenarios considered
as it is assumed that clamps, nuts, and bolts will remain to be imported in the future as this
industry requires considerable capital investment and significant production volumes to
reach economies of scale and retain competitiveness. The potential employment creation
associated with the mounting structures production are direct 0.33 FTE jobs per MW and
indirect 0.44 FTE jobs per MW.
Table 2-3: Mounting structures without trackers localisation assumptions
Component

Average cost breakdown

Baseline

Imminent

72.0%









14.0%










84.0%


84.0%


84.0%


84.0%

Utility-scale

Medium/Small scale

Steel profile

27%

Aluminium profile

57%
16%

4.7%

Included in the above

9.4%

Clamps+nuts+bolts
Labour and overheads

Local content % - utility scale
Local content % - small and medium scale
Job creation - all
market segments

Low road High road

86.0%

86.0%

86.0%

86.0%

FTE personyears/MW

Direct

0.33

0.33

0.33

0.33

Indirect

0.44

0.44

0.44

0.44

FTE person
months/MW

Direct

4.0

4.0

4.0

4.0

Indirect

5.3

5.3

5.3

5.3

As far as single-axis trackers are concerned, the local content that can be achieved at this
stage and is assumed to remain at this level is 80%. Due to the greater labour intensity
involved in manufacturing of trackers compared to manufacturing of mounting structures
without trackers, the job creation potential of trackers is higher than that of fixed mounting
structures. The manufacturing of single-axis trackers creates on average 0.55 FTE jobs per
MW, while the manufacturing of inputs creates on average 0.52 FTE jobs per MW.
Table 2-4: Mounting structures with trackers localisation assumptions
Component

Average cost breakdown

Basic

Imminent

Steel profile

34%









Aluminium profile

45%









Other small components

20%

80.0%


80.0%


80.0%


80.0%

Direct

0.55

0.55

0.55

0.55

Indirect

0.52

0.52

0.52

0.52

Direct

6.60

6.60

6.60

6.60

Indirect

6.24

6.24

6.24

6.24

Labour and overheads

Included in the above

Local content % - utility scale
Job creation - all
market segments

FTE person-years/MW
FTE person months/MW

Low road High road

Wiring/cabling localisation assumptions
The current level of local content of wires and cables in the country ranges between 10%
and 20%, although as was indicated earlier in the report it could grow to 70% depending on
the producer and the type of cable/wire. Considering that all inputs required for
manufacturing of cable can indeed be sourced locally, the potential for localisation is
significant. Therefore, for the purpose of this study the local content is assumed to grow to
100% in the imminent scenario, although it would carry a premium of a slightly higher price
than imported cables. The job creation multiplier in cable/wires manufacturing per every
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MW of PV projects installed is relatively high. It is direct 0.92 FTE jobs/MW and indirect
0.70 FTE jobs per MW.
Table 2-5: Wiring/cabling localisation assumptions
Component

Average cost breakdown
Utility-scale Medium/Small scale

Basic

Imminent Low road High road

Conductors (copper rods, al rods)

60%

60%







Insulation (polymers)

30%

20%







Armour (steel)

5%

15%









Assembly, production and testing

5%

5%


10%


100%


100%


100%

Local content % - utility scale
Local content % - small and medium scale
Job creation - all
market segments

FTE person-years/MW
FTE person months/MW

20%

100%

100%

100%

Direct

0.92

0.92

0.92

0.92

Indirect

0.05

0.70

0.70

0.70

Direct

11.1

11.1

11.1

11.1

Indirect

0.6

8.4

8.4

8.4

Job creation assumptions
Considering the localisation and job creation assumptions associated with each localisation
scenario, a total job creation potential per MW of installed PV capacity is calculated. The
results are presented in Table 2-6. The table shows that the job creation potential is slightly
higher with the use of single axis trackers than with the use of fixed mounting structures. It
also illustrates that as the local content of PV systems per MW of installed capacity
increases, the job creation potential both direct and indirect also grows. Importantly,
though, the job creation potential for PV systems employed in the residential market
segment is the highest among all market segments, followed by commercial/industrial PV
systems. This is primarily attributed to a greater number of jobs created during the
installation or construction phase.
Table 2-6: Construction, installation, and manufacturing (CIM) Job creation assumptions
Components
Crystalline module
Inverter
Mounting hardware w/o trackers Trackers
Wiring
Supply w/o trackers
With trackers
Sub-total w/o trackers
With trackers
Utility w/o trackers
Installation and Utility with trackers
construction
Commercial/industrial
Residential
Utility w/o trackers
Utility with trackers
TOTAL
Commercial/industrial
Residential

Basic
assumptions
2.70
0.33
0.55
0.92

Imminent

Low road

High road

2.70
2.41
0.33
0.55
0.92

2.70
2.41

2.70
2.41

0.76
0.84
4.71
5.01
5.83
5.83
6.70
7.70
10.54
10.84
11.41
12.41

1.91
2.07
8.27 8.65
5.83
5.83
6.70
7.70
14.10
14.48
14.97
15.97
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0.33

0.55

0.33

0.55

0.92

0.92

2.97
3.05
9.33
9.63
5.83
5.83
6.70
7.70
15.16
15.46
16.03
17.03

3.64
3.72
10.00 10.30
5.83
5.83
6.70
7.70
15.83
16.13
16.70
17.70
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Capital costs assumptions
The increase in localisation is expected to come with a premium, as the costs of locally
produced components are expected to be slightly greater than the costs of imported
components due to the following factors:




Significantly smaller production capacities that do not allow achievement of the
economies of scale required to match cost advantages observed in other countries
Smaller productivity levels observed in South Africa compared to the European and
Asian economies
Need to invest in new capacities or expand existing capabilities, costs of which are
carried over to the intermediate or final product costs

Table 2-7 outlines the changes in unit capital costs (R/W) of installed PV systems that can be
expected with the increase in the local content. A number of aspects need to be highlighted,
inter alia:





The initial unit cost of projects built for the utility-scale market segment is greater
than the unit costs of PV systems built for the commercial/industrial market segment.
Although the unit cost for PV modules for utility-scale projects is lower than that for
commercial/industrial applications, the utility-scale projects have greater expenditure
on the Balance of Plant, wiring, and mounting structures due to the nature of the
projects.
The unit cost for utility-scale project using single-axis trackers is slightly higher than
that using non-tracking mounting structures.
The increase in costs due to the growth of the local content is largely attributed to
the increase in prices on the following components or input items:
o Glass substrate
o Wring
o Magnetic and transformers
o Silicon cell
Table 2-7: Implications of the increased localisation on unit costs of PV projects
Components

Utility w/o trackers
Utility with trackers
Commercial/industrial
Residential grid-supported
Residential off-grid

2.2

Basic assumptions

Imminent

Low road

High road

LC %

R/W

LC %

R/W

LC %

R/W

LC %

R/W

48%
50%
43%
40%
30%

R 22.47
R 24.51
R 20.00
R 27.50
R 47.00

57%
59%
52%
53%
39%

R 23.14
R 25.19
R 20.72
R 29.03
R 48.91

66%
66%
62%
65%
49%

R 23.27
R 25.32
R 20.81
R 29.21
R 49.02

89%
88%
90%
90%
65%

R 24.00
R 26.05
R 21.69
R 30.13
R 50.04

PV industry roll-out scenarios

The development of the PV industry in South Africa is much dependent on the uptake of the
PV technology by different market segments. As indicated earlier in the report, three
market segments can be distinguished as far as PV projects are concerned. These are the
utility-scale market segment, the commercial/industrial market segment, and the residential
market segment. The adoption of PV technologies in these market segments and
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subsequently the growth of PV applications and the industry in general will be subject to a
number of factors. The drivers that propel the development of the utility-scale market
segment and those that impact the development of the commercial/industrial and residential
market segments will though differ significantly.
The main distinction between these market segments is the fact that the utility-scale market
segment is policy-led as it is regulated by the Renewable Energy Independent Power
Producer Procurement (REIPPP) programme, while the commercial/industrial and residential
market segments are largely demand-driven. Considering these specificities, the PV roll out
scenarios for these market segments would differ.
Commercial/industrial and
residential

Utility scale
Key drivers

Key drivers

 Policy-led growth (i.e. REIPPP)
 Growth subject to:
o Market certainty
o Regulatory environment
o Financial viability
o Project bankability

 Demand driven growth
 Growth subject to:
o Grid parity point
o Incentives
o Regulatory environment
o Access to finance

Figure 2-2: Key developmental drivers of selected market segments

Utility-scale market roll-out scenario
As mentioned above, the utility-scale market segment is largely subjected to a policy-led
growth. Currently, the deployment of utility-scale PV projects in the country is guided by
the Integrated Resource Plan 2010 (IRP 2010) and the REIPPP (see Figure 2-3).
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300
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2025
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2026

2027

2028

2029

7 549

2030

8 400

2031

Figure 2-3: Utility-scale PV market roll out scenario as defined by the IRP 2010 and approved
projects under REIPPP

According to the IRP 2010, 8 400MW of utility-scale PV projects will need to be installed by
2030. Considering the projects that have already been approved and assuming that these
projects will be established in the year following their approval, it can be estimated that
about 1 949MW will be installed by 2017, an additional 1 500MW between 2018and 2022, a
further 2 600MW between 2023 and 2027 and lastly 2 351MW between 2028 and 2030
(Figure 2-4). The annual rate of deployment of utility-scale projects in the country is
expected to double by 2030.
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Figure 2-4: Average annual and cumulative increase in PV capacity in the utility scale

The IRP is meant to be revisited every second year; however, considering that the revision
will only be undertaken later this year, for the purpose of this study, PV technology
allocations and deployment schedule of PV projects follows the schedule outlined in the IRP
2010.

Commercial/industrial and residential market segment
The roll-out of the commercial/industrial and residential market segments is largely
subjected to the decisions made by individuals with respect to the incremental benefits that
could be achieved by employing new technology for their own uses. Government has the
ability to prominently affect the decision of these market players through the regulatory
environment and incentive policies. However, unlike the utility-scale market segment that is
prescribed by government through the IRP 2010, the growth of commercial/industrial and
residential market segments can be assumed to follow the diffusion pattern of PV
technologies in the country. This allows the application of the diffusion model for the
predication of the future dissemination of PV technologies in South Africa separately in
commercial/industrial and residential market segments.
Diffusion model assumptions
Different models exist that can be used to imitate the diffusion, including the Bass diffusion
model, Logistics, Gompertz, and autoregressive moving average (ARMA). For this study, the
Gompertz survival-time model was used to forecast the diffusion path:

()

, where:

– The potential demand for PV systems in each market segments
– The year during which the growth “takes off”, which is assumed to the point
when the Grid Parity is achieved
– The rate at which the annual demand for PV systems in each market segments
grows, i.e. adoption rate
– Exponential
– Period of time, in this case a year
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Grid Parity is the point in time when the cost of electricity generated by a PV system
becomes equivalent to that purchased from an electrical utility. Grid Party point is
highly dependent on the following:




The basic electricity price and the expected increases thereof in the future: the
greater the baseline level and the expected increases in electricity prices, the
sooner the Grid Parity point is achieved.
The sunk cost of a PV system and availability of incentives: the greater the
annualised costs relative to the cost of electricity purchased from the utility, the
further away is the Grid Parity point; provision of incentives that reduce these
costs move the Grid Parity point closer

Given the parameters of the Gompertz equation, a number of assumptions were made.
These assumptions were based on the research that has been done in the past for the study,
the results of the analysis of the external environment, and the energy usage statistics of the
respective market segments. The specific assumptions used in the calculations are presented
in the following table (Table 2-8).
Table 2-8: Commercial/industrial and residential market growth assumptions
Market segment
Residential off-grid
Residential grid-supported
Commercial/industrial

– total
demand (MW)
541
10 849
9 164

–year of growth take off (Grid
parity point for imminent scenarios)

- adoption
rate scenarios

2018
2017
2016

10%, 7% and 5%

The following paragraphs provide explanation to the rationale for the assumptions used to
determine the future dissemination of PV technologies in the commercial/industrial and
residential market segments:
 Total demand for residential off-grid and residential grid-supported systems reflects
the figures presented in Table 1-13 of Section 2 of the report. These figures reflect
the potential installed capacities required to address the existing electricity backlog
(541MW) and potential installed capacities that could be introduced as part of the
Demand Side Management programme (10 849MW).
 The total demand for PV systems created by commercial/industrial market segment
was calculated following the next approach:
o Using 2008 energy statistics, the total energy usage by sectors such as
agriculture, mining, manufacturing, commercial, and transport/storage was
calculated
o It was assumed that 5% of the 2008 energy usage by manufacturing and
mining industries and 15% of energy usage by other sectors could be
substituted with PV systems
o The total energy that can be supplied by PV systems was then converted
into MWh, which was then translated into the required PV installed capacity
assuming an average of 18% efficiency factor for the system
 The calculation of the Grid Parity point made use of the assumption that the
electricity price will grow at 16% for the next five years.
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Adoption rates are influenced by a number of factors including incentive schemes
and regulatory policies introduced by governments. The PV industry in the country
is only emerging, which means that there is no sufficient data to calculate the past
rate of adoption. Furthermore, the introduction of incentive schemes can
significantly affect the adoption rate. As a result, a range of possible adoption rates
was introduced, i.e. 5%, 7%, and 10%.

Commercial/industrial PV market roll-out scenarios
Figure 2-5 outlines the modelling results for the commercial/industrial market segment. It
shows that depending on the adoption rate reached, the PV installed capacities among the
commercial/industrial market segment could range between 1 881MW and 5 548MW by
2035. The greater the adoption rate, the higher the rate at which this market will grow on
an annual basis and as a result the greater total installed capacities achieved.
Depending on the adoption rates, the annual increase in installed capacities would not only
differ significantly but will also grow at different paces. For a 5% adoption rate, the annual
average installed capacity in the market segments could grow from 37MW in the next five
years to 145MW by 2028. If the adoption rate doubles, i.e. 10%, the annual installed
capacities in the next five years would be more than two times greater than in the case of
5% adoption rate.
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Figure 2-5: Commercial/industrial market roll-out scenarios

Residential market PV market roll-out scenarios
Figure 2-6 illustrates that the size of the residential market segment could grow to between
1 665MW and 6 184MW depending on the rate of technology adoption. In the first five
years, the annual installed capacities could vary between 20MW (for a 5% adoption rate)
and 58MW (for a 10% adoption rate). These could grow significantly over the entire
analysed period reaching 145MW per annum for the period between 2028-2035 in the case
of a 5% adoption rate and 465MW per annum for the same period in the case of the 10%
adoption rate.
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Figure 2-6: Residential PV market roll-out scenarios (off-grid and grid supported)

PV market growth paths
Considering the projected and outlined PV technology dissemination paths for all market
segments outlined in the previous paragraphs, it can be concluded that total size of the PV
market in South Africa could reach between 11 946MW and 20 133MW by 2035. As
illustrated in Figure 2-7, if the adoption rate is 5%, which is the least optimistic scenario, the
future PV market will primarily comprise of the utility-sale market with the
commercial/industrial and residential market segments adding only 1 881MW and 1 665MW
to the total installed capacities each by 2035. However, the increase of the adoption rate to
10% will grow the commercial/industrial and residential market segments to the size greater
than the utility-scale market segments.
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Figure 2-7: Total PV market growth paths

The variation in adoption rates, as indicated below, directly affected the average annual
installed capacities in the commercial/industrial and residential market segments, which in
turn affects the demand for total annual installed capacities of PV technologies in the
country. The annual installed capacities play a prominent role in the development of the PV
industry and more specifically in the expansion of existing or establishment of new
businesses and capabilities related to the PV industry in the country. Throughout the
interviews conducted with the industry role players, it has been determined that the
industry needs to grow at between 500MW and 1 000MW per annum in order to justify
investments in new capabilities (such as silicon cells) and stimulate the expansion of the
existing businesses. As illustrated in Figure 2-8, such levels of average annual installed
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capacities will be achieved earlier if the adoption rate is greater, which means that the
uptake of PV technologies by commercial/industrial and residential market segments is
higher. More specifically, if the adoption rate is 10%, the average annual threshold of
500MW of installed capacities could also be breached within the next five years; however, in
the case of the 5% and 7% adoption rate this could only be breached in the period between
2023 and 2027, i.e. ten years later.
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Figure 2-8: Average annual growth in installed capacities depending on adoption rates

The above results emphasises the importance of the following:




2.3

The need to grow the commercial/industrials and residential market segments as it
could double the potential PV market in the figure and offers a sustainable growth
for the industry
The need to increase adoption rates in the commercial/industrial and residential
market segments as it speeds up the medium and small scale market growth and as
result increases the total annual demand for PV systems to the level that would
stimulate the creation of new industries and expansion of businesses earlier.

PV market development and localisation scenarios

Taking into consideration the project roll-out scenarios outlined in the previous section, the
localisation scenarios can be developed. Table 2-9 outlines the key assumptions for these
scenarios. In addition to this information, it was also assumed that once the annual demand
doubles in size, the capital unit cost (R/W) will be reduced. In these instances a 15% learning
rate was applied.
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Table 2-9: Localisation scenario timelines
Years when learning rates are achieved
10% adoption rate, Total: 20 133MW by 2035
2015, 2018, 2023, 2029
7% adoption rate, Total: 15 149MW by 2035

2015, 2019, 2025, 2031

5% adoption rate, Total: 11 946MW by 2035

2015, 2019, 2025, 2034

Years when the local content increases
Growth path scenarios
Imminent
Low Road
10% adoption rate, Total: 20 133MW by 2035
2013
2015
7% adoption rate, Total: 15 149MW by 2035
2013
2015
5% adoption rate, Total: 11 946MW by 2035
2013
2015
Change in the local content for the respective scenarios
Growth path scenarios
Imminent
Low Road
Utility scale w/o tracker LC
48%  57%
57%  66%
Utility scale with tracker LC
50%  59%
59%  66%
Commercial LC
43%  52%
52%  62%
Residential LC
40%  53%
53%  65%

High Road
2019
2024
2025
High Road
66%  89%
66%  88%
62%  90%
65%  90%

While for all adoption rate scenarios the achievement of the imminent and low road local
content potential is the same, the achievement of the high road local content option differs.
This differentiation stems from the fact that it was assumed that the achievement of the high
road scenario can only be possible once the total market demand reaches an annual growth
rate of 600MW, which will provide for the sufficient demand to set up a locally silicon cell
manufacturing facility. As indicated in the previous section, the adoption rate played a
significant role in the rate of commercial/industrial and residential market segments growth
and as a result the required annual demand of 600MW of PV systems will be reached at
different points for various adoption rate scenarios.
Considering the above-mentioned assumptions and the assumptions related to unit costs
outlined in Table 2-7, the following sections present the interpretation of the localisation
scenarios in terms of the unit cost and FTE jobs per R 1ml. It should be noted that although
the unit costs and FTE jobs are presented for each market segment separately, the
calculations of their changes took into account the total demand for PV systems in the
country, i.e. demand created by the utility-scale, commercial/industrial and residential
market segments, which impacts on the time when learning rates can be introduced and
time when various localisation scenarios kick-in. Furthermore, the figures are presented in
constant 2012 prices, i.e. do not include adjustments to inflation as it allows for a better
comparison of the results and a greater insight into the trend.
Implications for the utility-scale market segment
Figure 2-9 illustrates the projected unit cost path and FTE job per R/ml for the utility-scale
projects using non-tracking mounting structure. It shows that the unit cost of utility-scale
projects in 2012 prices is expected to drop by between 35% and 45% between 2013 and
2030; while the FTE jobs per R1ml are to grow by between 72% and 104% from 0.61 FTE
job/R1ml to between 1.05 and 1.25 job/R1ml depending on the roll out path of the markets.
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Figure 2-9: Change in unit cost and job multipliers for the utility-scale segment without trackers7

Figure 2-10 illustrates that the unit cost of the utility-scale projects using single-axis trackers
will also drop by between 35% and 45% over the analysed period with the first decline in in
unit costs expected to take place in 2015. The FTE jobs/R I ml is also expected to increase
by between 72% and 104%. It should be noted though that the FTE job/R1ml for the utilityscale projects with single axis tracking device is smaller than that for the utility-scale
projects that do not make use of trackers. This is because the increase in jobs created by
using tracking devices is associated with a greater increase in unit cost, which ultimately
leads to the lower FTE job/R1ml multiplier.

7

It should be noted that the reason for the capital cost for all market segments in the cases of the 7%
adoption rate scenario in year 2024 is higher than that for the 5% adoption rate because for the 7% adoption
rate the increase in local content that leads to increase in the capital cost is achieved in 2024, while the
learning rate advantage kicks in only in 2025. For the 5% adoption rate scenario the opportunity to increase
the local content only comes in 2025 the same year when the learning rate benefits take place; therefore, the
capital cost in 2024 in this case still stands at the level of 2023.
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Figure 2-10: Change in unit cost and job multipliers for the utility-scale segment with trackers

Implications for the commercial/industrial market segment
Figure 2-11 illustrates the implications on unit costs and FTE job/R1ml for the
commercial/industrial PV systems. It shows a similar pattern as was observed in the case
with the utility scale project unit costs and FTE jobs/R1ml.
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Figure 2-11: Change in unit cost and job multipliers for the commercial/industrial segment

Implications for the residential market segment
Figure 2-12 illustrates the change in real unit costs and FTE job per R1ml. As in the case
with other market segments, the real unit cost of a PV system for residential users drops
over time by between 35% and 45%, which the increase in the local content allows these
projects to grow the FTE job/R1ml from 0.55 to between 0.94 and 1.11 FTE jobs per R1ml.
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Figure 2-12: Change in unit cost and job multipliers for the residential segment (grid-supported)

Key findings of the development and localisation scenarios
The analysis of the results of the implications of the PV market development and localisation
scenarios highlights the following:






The increase in the local content comes with a premium that increases the unit cost
of PV systems for application in all market segments. However, when the roll out
scenarios are considered, the increase in installed capacities leads to the
accumulation of experiences of all role players along the value chain that in turn
improves their efficiency and productivity levels. As result, as time passes and a
greater volume of PV systems are installed, cost reductions occur. These individual
cost reductions, as were shown in the Figure 2-9 to 2-12, allow the real unit cost to
be reduced at a greater rate than the increase in costs associated with the
introduction of the greater local content, which leads to the overall unit cost decline
over time.
Regardless of the roll-out scenario chosen (i.e. 5%, 7%, or 10% adoption rate), the
first decline in unit prices is expected to take place in 2015, when the total installed
PV capacity in the country will double from the projected 2013 level. At the same
time, this year is associated with the introduction of the low road scenario that
increases the local content of PV projects from 52%-57% to 62%-66% depending on
the market segment analysed. This means that while the real unit cost is expected to
drop in 2015, the local content and subsequently the number of jobs created along
the entire value chain are to increase.
The years when real unit costs drop and when job multipliers increase are
dependent on the rate of adoption of PV technologies among the
commercial/industrial and residential market segments. it is clear that after 2015, the
next significant decline in real unit costs and subsequently the increase in job
multipliers will vary between 2018 and 2020 with the greater adoption scenario
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2.4

offering an opportunity to decrease the prices sooner than the lowest adoption rate
scenario.
It is foreseen, that the significant price decline and increase in job multipliers is to
take place every five to six years between 2013 and 2030.
The decline in real unit costs and the increase in job multipliers will follow a similar
pattern for all market segments, which means that:
o the residential PV unit costs are expected to remain to be higher than unit
costs of PV projects in other market segments
o the commercial/industrial markets segment job multiplier is expected to
remain to be the biggest among all market segments

Job creation potential

Each of the development and localisation scenario described earlier in this chapter offer
opportunities for job creation along the entire value chain. As illustrated in Figure 2-13,
between 240 930 and 389 282 FTE person-years could be created between 2013 and 2035
depending on the rate at which commercial/industrial and residential markets segments
grow and whether utility-scale projects make use of non-tracking mounting structures or
single-axis trackers. It is clear that if the greater adoption rate is applied, 144 794 FTE jobs
more could be created in the economy showing a 60% increase over the least optimistic
scenario. On average, this translates into 6 582 employment positions that could be retained
between 2013 and 2035.
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Figure 2-13: Job creation potential for different adoption rate scenarios

The biggest opportunity for job creation along the entire value chain lies in the
manufacturing and supply activities. Depending on the roll-out scenario considered
manufacturing and supply activities contribute between 48% and 52% of all job creation
potential, which shows the importance of increasing local content levels of PV systems in
the country and more specifically building new local capabilities and expanding existing
manufacturing capacities. The second largest contributor as far as job creation is concerned
is construction and installation activities. Depending on the scenario, they create between
30% and 34% of FTE jobs in the industry. Operation and maintenance activities show the
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smallest job creation potential, motherless they are integral to sustainability of the sector as
they offer long-term employment.
The following figure provides for a greater disaggregation of job creation potential. It clearly
shows that with the increase in dissemination of PV technologies for commercial/industrial
and residential applications, the economy is benefiting from the increase in job creation
along the entire value chain and more specifically in manufacturing, supply of inputs, and
installation activities.
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Figure 2-14: Job creation potential along the value chain for the scenario with trackers

The
importance
of
the
Contribution to job creation by different
market segments (2013-2035)
commercial/industrial and residential
450 000
markets segments in the development of
Commercial/indsutrial + residential
389 282
400 000
Utility scale
the local PV industry and job creation
350 000
302 117
cannot be emphasised enough. As 300 000
204 723
244 489
illustrated in Figure 2-15, while the 250 000
118 558
61 130
number of jobs that can be created 200 000
through the REIPPP remains relatively 150 000
100 000
184 559
183 559
183 359
the same over the period between 2013 50 000
and 2035 for different roll-out scenario,
Adoption rate = 5% Adoption rate = 7% Adoption rate = 10%
the potential of commercial/industrial
and residential markets segments to Figure 2-15: Contribution to job creation by
different market segments
contribute to job creation more than
triples with the increase in the adoption rate.

3. STRATEGIC RECOMMENDATIONS AND CRITICAL SUCCESS
FACTORS
In 2011, the global PV installed capacity was measured at 29 665MW. As indicated in the
development and localisation scenarios, the South African PV market could grow to
between 11 946MW and 20 133MW by 2035 depending on the diffusion rate of PV
technology in commercial/industrial and residential market segments in the country. This
means that the country has the potential to become one of the largest contributors to the
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PV installed capacities globally and a prominent player in the PV industry in general. As
indicated earlier in the report, the development of the local industry to support the
dissemination of PV technologies in the country could create up to 389 282 FTE jobs
between 2013 and 2035. A prominent condition of these jobs being created is the high
adoption rate in the commercial/industrial and residential market segments, which
development would account for 204 723 or 52.6% of all jobs created along the value chain
between 2013 and 2035.
Based on the above, it can be suggested that the success of the PV industry in the country
and subsequently the ability of the domestic economy to capitalise on the opportunities
created by the local solar resource endowments is greatly dependent on the facilitation of
the uptake of PV technologies by the commercial/industrial and residential market segments.
At the same time, the utility-scale market segment is facing a number of challenges that
could potentially postpone the roll out of the utility-scale projects according to the IRP
2010 schedule and therefore delay the development of the industry leading to lower job
creation impacts. This means that government should focus on facilitation of the
development of all market segments and not prioritise one over another.
The drivers that propel the development of the utility-scale market segment and those that
impact the development of the commercial/industrial and residential market differs, this it is
important to understand these critical factors to ensure the development of a focused and
practical strategy that would lead to the successful development of these markets. The
following sections highlight the core challenges that need to be addressed and provide
recommendations with respect to the establishment of an environment conducive for
capitalising on the opportunities created by these market developments.
There are capacity constraint factors within the local industry that may become evident if
the adoption rate is high. However local manufacturers have indicated a readiness to scale
up activities to meet growing demand.

3.1

Market development recommendations

Although IPAP 2010 and the REIPPP provides some encouragement and an indicator of the
future demand, government needs to maintain consistent and clear support for industry and
clarify medium to long term allocations. As this is an emerging industry, priority should be
given to the localisation strategy by government and the private industry in addressing
aspects that can be realistically competitive internationally, encourage exports, and transfer
of skills.
The high upfront costs associated with PV project development and material costs must be
addressed by encouraging and implementing alternative business models to finance projects.
These could include incentive schemes, PV leasing models and 3rd party ownership schemes.
Lack of awareness is also a crucial element that suppresses the uptake of PV technology.
Concerted efforts should be made to continually market technology/benefits to industry
such as the expansion of public education programmes (e.g. Eskom IDM).
The cost of PV will continue to remain beyond the reach of some market segments until
grid parity is achieved (e.g. low-income off-grid applications). There may not be presently a
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financial case to support initiatives in this segment but these should be weighed against the
social upliftment and health and welfare benefits that will also be gained. In view of these
advantages additional incentives should be considered.

Utility-scale market segment
The utility scale segment is largely driven by the REIPPP. The primary aim of this programme
should be to address the country’s power requirements.
Currently, there are bankability concerns with using local products that have unproven track
records and not on equivalent performance levels as international products. Government
should take the lead here in bearing some of the technical risk in project finance structures
as commercial banks are averse to taking these risks.
The complicated and expensive REIPPP bidding compliance requirements need to be
streamlined and simplified as it is currently too onerous on developers. These contribute to
higher legal and financing costs.
Delays and policy risks are also critical to the success of the utility scale segment to deliver
on projects. There has to be clear intent signalled by Government to the industry and the
financial impacts of delays should be minimised. Anticipated delays should be communicated
to the industry as soon as possible. The time to develop projects is unduly long due to
restrictive licensing requirements such as in the pending Electricity regulation Act 2nd
Amendment Bill.
Based on the above, the following main recommendations can be put forward to facilitate
the successful development of the utility-scale market segment in South Africa:
a) Develop market confidence by removing uncertainty regarding future roll-outs (e.g. a
five year plan with a provision of a few years for planning)
b) Set up a standardised approach to project development to reduce administrative
burden for developers
c) Simplify bidding compliance to make it more affordable for small projects to
participate in the bidding process (process is a barrier due to cost)
d) Build on its existing regulatory rules to enable wheeling of power and provide more
guidance on municipal network wheeling (non REIPPP utility-scale development
require wheeling)

Commercial/industrial and residential market segment
It is clear from the above-presented analysis that the commercial/industrial and residential
market segments combined have a far greater potential than the utility-scale market
segment. The application of the PV technology in these market segments is associated with a
number of socio-economic benefits that the utility-scale market segment could not offer:


Unlike utility-scale PV projects that will most likely be concentrated in a few
provinces of South Africa considering the resource potential, the spatial distribution
of commercial/industrial and residential markets is considerably larger and spans the
entire country.
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The greater potential spatial distribution of PV applications in commercial/industrial
and residential market segments in the country would provide for a greater spatial
distribution of socio-economic benefits that are derived from distribution,
installation, and maintenance activities of PV systems.
Due to the nature of PV projects applied in commercial/industrial and residential
market segments compared to utility-scale projects (i.e. size of the project, EPC
contractor requirements, etc.), the former offer opportunities for establishment of
numerous small and medium businesses throughout the country that could offer
distribution, installation, and maintenance services. Provided that there is sufficient
uptake of PV technology in the future, such businesses will be more sustainable and
will offer long-term employment opportunities.

Considering the above, it is imperative that government facilitates the development of the
commercial/industrial and residential market segments by offering incentives. Bearing in
mind that this market is only emerging and that in the current situation these markets can
only be expected to take off from 2016 (2016 for commercial/industrial applications and
2017 for residential grid-supported applications), the provision of incentives will lead to the
following:
a) Speed up the adoption rate of PV technologies in these market segments and
accelerate its growth, which will in turn increase the annual installed capacities
b) Bring forward the Grid Parity point that will allow for the rapid dissemination of PV
technologies earlier than 2016
Incentives for consideration:







Tax breaks for companies using electricity generated by PV
Company grants for green technology acquisition (e.g.: dti MCEP and MIP)
Rebates and/or Feed-in-Tariffs (net metering) and/or wheeling
Accelerated depreciation for companies
Financial tools e.g. PV lease
Encourage developers of utility-scale projects to establish PV systems in the local
communities (as social development (to set plans)

In addition to incentivising the commercial/industrial and residential markets, government
will also need to create an environment that will be conducive for these market
developments. NERSA, the government and private industry need to engage and address as
a matter of high priority the lack of market rules and regulations for electricity sales. Clear
market rules and regulations for net-metering and wheeling arrangements will stimulate the
adoption rate of PV within the commercial/industrial and residential market segments.
Currently municipal revenue is tied to electrical sales and forms a significant portion of a
municipality’s revenue. Municipalities, therefore, have little motivation to encourage PV
developments within this market segment. Some of the more progressive municipalities
view this as an opportunity to free up capacity that could be utilised elsewhere, but this is in
general in the minority.
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“Fly by night” suppliers and installers have in the past also negatively affected the credibility
of the PV industry within the residential sector. Although standards have been introduced in
2012, only Eskom and the government supported programmes enforce them. Private homeowners have in the past fallen victim to these operators and this undermines the reputation
of the industry. There should be a certification standard authority established for local
suppliers and installers so that the public gets a measure of protection if approved dealers
are used.
The rate of uptake in this market segment can be greatly influenced through public
awareness campaigns. In general, PV is perceived to be too expensive and the high initial
costs negatively impact uptake. The public is often unaware of rebate schemes and other
financing initiatives that they may be able to take advantage of to offset the initial costs. As
awareness grows rate of uptake can be greatly influenced as evidenced by schemes such as
Eskom IDM.
To summarise, the activities that should be considered to establish an enabling environment
for these markets growth include, inter alia:
a)
b)
c)
d)

Raise awareness regarding benefits of PV systems
Address regulatory constraints
Access to finance and cost of finance - Consider PV leasing mechanisms.
Establish certification and monitoring mechanism (e.g.: regulatory authority) for the
small/medium scale market segment players
e) Set up training manuals and facilities for installers
f) Training and education (schools, tertiary facilities)

3.2

Recommendations with respect to localisation facilitations

The increase in the local content of PV projects implemented in the country will have
substantial positive socio-economic benefits in the form of greater employment, economic
growth, and improved standards of living of the directly and indirectly affected households.
It should be emphasised that the increase in the local content should be done in a wellthought through process that takes into account the existing capabilities and capacities, as
well as the timeframes that will be involved in building new capabilities or expanding the
existing capacities.

Sustainable areas of localisation and measures to address the
barriers
As indicated earlier in the report, the local content level that can be achieved today ranges
between 39% and 59% with the utility-scale projects reaching the upper range of the local
content compared to the commercial/industrial and residential PV projects. It is projected
that in 2015, the upper band of the local content could be increased to 66% with the
establishment of capabilities such as:



solar float glass manufacturing
increased capability in magnetic parts and transformer manufacturing
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increased capability in wiring/cabling manufacturing
printed circuit boards and miscellaneous parts for inverters

Achievement of the greater local content (up to 90%) would only be possible with the
establishment of the local silicon cell manufacturing capabilities that would supply it to the
local PV module assemblers. Considering the current structure of the silicon cell
manufacturing industry, this could only be possible with the establishment of a significant
sustainable demand for PV modules (at least 600MW) and would require the establishment
of two or more silicon cell manufacturing facilities locally. The opportunity to set up local
silicon cell manufacturing facility would be created by 2019 provided that the local PV
market follows the higher adoption rate of 10% among the analysed scenarios. If other
scenarios are considered, the achievement of the 90% local content would only be feasible
in 2024/2025.
In order to facilitate the localisation efforts and facilitate investment in setting up local
capabilities, the following will need to be implemented:
a) Encouraging local content by offering line of guarantees or preferential financing for
projects involving local companies
b) Government should share some of the technology risks of locally manufactured
components that do not have established track records. Presently the dti evaluates
projects on a case by case basis to provide assistance in addressing these challenges.
c) Encourage/Support scaling up of existing manufacturing facilities as it is cheaper to
scale up existing facilities than build new facilities.
Establishment of new capabilities in the country or expanding existing capacities will most
likely lead to greater component costs, which in turn could reduce the competitiveness of
the local manufacturers in the short term. In order to address this problem, government
will need to consider offering special incentives to the local manufacturers to improve their
price and quality competitiveness. These could include the following mechanisms and
interventions:
a) R&D grants (including those for partnerships between local and international
companies)
b) Favourable loans/beneficial financing options
c) Tax breaks for intermediate inputs required in manufacturing of selected PV
components that cannot be sourced locally (to improve price competitiveness)
d) Consider imposing an import tariffs to prevent dumping and improve the
competitiveness of local manufacturers

Measuring local content
Currently, the measurement of the local content is linked to the Rand value. Chapter 3-1 in
Section 2 of this report highlighted the challenges of relying on Rand value measurement to
local content calculations as fluctuations in exchange rates and prices on imported products
would significantly impact the local content percentage. A normalised approach to local
content calculation should be considered. This approach would ensure that project’s local
content is calculated following a standardised approach that will in turn allow for projects to
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be compared on the same basis, the aspect that cannot be assured with the usage of Randlinked approach. The following is recommended:






The calculation of local content is proposed to be done on a core component level
(PV module, inverter, mounting structure/tracker, wiring/cabling)
The cost breakdown structure of each core component is proposed to be fixed at a
baseline level (alternatively, an FTE person-month metric could be used to develop
the breakdown structure)
Project developers should indicate which of the inputs into the core components are
procured locally and which are imported
Using the fixed baseline level, the local content of the core component is then
calculated

Careful attention should be placed with respect to the level of backward linkages (i.e. value
chain tiers) that are included in the local content calculation. Calculating 2nd and 3rd tier subcomponent local content is challenging. The key issues that one faces include inter alia:





Intermediate inputs required for PV projects are not sole products manufactured by
businesses; thus, calculating the local content of one product or unfinished good
would require considerable time from the accounting department
Intermediate inputs manufactured by various businesses are not homogenous
Business models of companies differ within industries

Lastly, it should be emphasised that regardless of the approach followed in local content
calculation, the major challenge will be in enforcing these during the project implementation
and monitoring thereof to avoid non-compliance. This will create a greater administrative
burden on the selected departments and will probably require the development of a new
office or authority that would be responsible for monitoring and evaluation of these projects
with the aim to assure compliance.
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