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Business Overview

For solar PV to be a significant and reliable
contributor to the South African electricity mix;

by 2050, there is:

» Energy Security, solar PV is used as an infinite daily

OUR
VISION

energy resource

» Policy and Market Alignment, where clear laws and

policies complement one another, and public-

2023

private partnerships enable the growth of the solar

market, and

» Environmental & Market Sustainability through
decarbonised energy and creation of economic

development opportunities

—

S "PVI

South African Photovoltaic Industry Association




ABOUT US

OUR STRATEGIC
FOCUS AREAS

SHAPE AND
INFLUENCE
REGULATIONS
AND POLICY
DEVELOPMENT

FACILITATE
PARTNERSHIPS AND
COLLABORATION

Business Overview

INFORM AND
EDUCATE MEMBERS
AND OTHER
STAKEHOLDERS
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PROMOTE HIGHER
USAGE OF SOLAR PV
IN PUBLIC AND
PRIVATE SECTOR
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THE LOCALISATION POTENTIAL OF THE SOUTH
AFRICAN SOLAR PHOTOVOLTAIC (PV) INDUSTRY
AND RECOMMENDATIONS TO SUPPORT LOCAL

MANUFACTURING IN mu‘T‘H‘A RIC
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State of South African

Manufacturing, its potential and
resources required for further
development of PV Value Chains

Final Report
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Project Partners

Energy Partnership

Energiepartnerschaft
South Africa - Deutschland
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Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

S "PVIA

South African Photovoltaic Industry Association



Solar PV Plant (System) Value Chain

Mineral &
Material Inputs
e.g., silicon,
silver, steel ,
cement

Manufacturing & Assembly
Value Chain

Component Assembly
manufacturing e.g., PV modul'e
e.g., ingots, silicon cells, assembly, mounting &

glass tracker

Deployment Value Chain

Pre-deployment/development Deployment/development
e.g., Permitting, planning, e.g., Construction, testing,
finance etc. grid connection

54 Rivett-Carnac, Insights into the Solar Photovoltaic Manufacturing Value Chain in South Africa (Adapted)

End of Life
e.g.,
decommissioning
Re-use
Recycyling
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PV Module Manufacturing Value Chain

Polysilicon Ingots Wafers Solar Cells PV Modules
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Both silica and
silver are mined in
South Africa but
do not support
large industries or
significant
numbers of jobs.

Indium, gallium
and selenium are
used in other solar
photovoltaic cells
(not manufactured

in South Africa).

These rare
materials are often
byproducts of base
metal ores mined
in South Africa.

South Africa is
ranked number
one in terms of
chromium and
manganese
reserves —
representing
significant
potential for
growth and jobs in
these industries.

Petroleum oil

T

Copper

Limestone

Molybdenum

Chromium

Manganese
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MAIN MATERIALS
AND METALS

Synthe
polymers

The South African
copper industry relies
heavily on scrap as an

input. Challenges
around scrap exports

need to be addressed to
support affordable
inputs and local jobs.

Aggregate

Concrete

Locally produced steel
and aluminium has no
price advantage over
imports, and local
production capabilities
are limited. If addressed,
this will present an
opportunity for local
inputs into the solar PV
value chain, with
associated jobs.

MAIN

Crystelline

Laminate

Super substrate
glass

Ethylene vinyl
acetate

Backing sheet

Copper ribbon

m
o
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profiles
Clamps and rails

Nuts and bolts

Direct current
cable connectors

Transformers

Circuit boards

ASSEMBLY

i Aluminium  Super
Ph::::::;alt frame substrate
glass

Ethylene

Crystaline vinyl acetate

silicon cell

Copper ribbon wiring Backing sheet

Mounting and tracker

Photovaltaic
module

Clamps

and rails
Servo motor
and arm

Nuts and bolts

Inverter

Armour
Conductors —%
Insulation
DC current AC current
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ASSEMBLY

Large-scale installation

Photovoltaic modules

=d

Combiner

Transformer/
distributer

Inverters

Two local firms manufacture crystalline silicon panels
using imported parts. Support is needed to produce
competitively priced local inputs.

Some local capabilities exist in manufacturing mounting

frames particularly for commercial/industrial projects in

South Africa and elsewhere on the continent. These firms
need support to grow their local base.

Most (large) centralised inverters are imported; some
assembled locally. Where small inverters are made locally,
these manufacturers could grow faster with appropriate
industrial development support.

Maore than 300 installation
firms operate in the small-scale
embedded generation market. There is a
need to professionalise and train certain of
these firms. This market is likely to grow and

presents significant job creation potential.

s Rivett-Carnac, Insights into the Solar Photovoltaic Manufacturing Value Chain in South Africa,

INSTALLATION T ord

Utility and
large-scale

project
installation

Civil balance

of plant
4 Parts
replacement

Electrical Grid control and
balance of plant monitoring

Small-smale
embedded
generation

project
installation

DECOMMISSIONING
AND END-OF-LIFE

18 000
tonnes

of solar photovoltaic
panel waste was
produced worldwide
in2019

Repair

Recycle

Safe disposal

<93%

of panel content
can be recycled
South Africa needs to develop the
industrial capabilities to reuse and
recycle panels and could become a
regional hub for building skills in
the reuse and recycling of solar
components.
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PV Module Manufacturing across the world

China

“Wietnam

Malaysia

South Korea

United States

India

Thailand

Taiwan

Europe

Japan

singapore

Canada

Other

6.8%

3.7%
3.3%

2.7%

1.2%
0.9%
0.9%
0.9%

0.5%

0.2%

'1.9%

05 10% 20%

309

205 S0%

Distribution of production

50%

70%

75%

BO%
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Examples of incentives for the Solar PV manufacturing industry:
Chinese Case Study

N

2005-2010 I 2010-2015 I 2015-2022

2011: Feed-in tariffs for utility-scale and large commercial systems with 20-year contracts

2019: Competitive solar PV
tenders

2012: Antidumping duty on imports of solar-grade polysilicon from the United
States and Korea

China

1999: Innovation fund and R&D fund for small firms
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Modules Mounting Cables and Inverters Balance of Plant: | Balance of Plant: | End of Life
Structures and Combiner Boxes Electrical Civil Management
Trackers
Lamination Steel profiles AD/DC cables Centralised DC and AC network [ Installation, Recycling of panels
inverters (cables) logistics,
construction
Junction Box Aluminium profiles | Conductors Magnetics Surge protection Access roads and Reuse (panels,
(copper, aluminium devices gates structures,
rods) inverters)
Aluminium Frames RIEHGly Insulation Enclosures Switchgear Miscellaneous site | Recycling of steel
communication (polymers) civils (drainage, structures and
boxes field prep) electrical
components
Super-Substrate Brackets and Armour (steel) Transformers Charge controllers | O&M buildings

(4ERS) clamps

Copper wiring
Backing Sheet

Ethylene Vinyl
Acetate

Silicon
Poly/
monosilicon

Ingots and Wafers

Cells

Combiner boxes

DC cables
connectors

Normal cables

Circuit boards

Power stage and

electronics

String Inverters

and monitoring

systems (excl. semi-

conductors)

Conduits and
fittings

MV/HV transformer

Earthing grid

Control room

Moderate support measures and capabilities
development required

Intermediate support measures and capability
development required

Intensive support measures and capability
development required.
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Missed investment opportunities for local manufacturing

Stall of
REIPPPP
at BW4
I Closures and
: cancelled investment
[
I
E Investment in I
factories I R1.69 bn
I
Factories [
operational | 8
I
0 Directly I
O—J employed in [ 1190
) manufacturing I
[
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Insights from second localisation study: summary

The study, building on a report released by SAPVIA in 2022 focuses on an updated analysis of s s Sl

é Chrvate Acson

. . . .« e . . . . . Energy Partnership -
South Africa’s solar PV manufacturing value chain, aiming to inform public policies and private M Energepatnerschon tﬁf

L

investments for strengthening local manufacturing and assembly. I

This research further aligns with the European Union’s renewable energy goals, to diversify and )
integrate the global solar supply chain while strengthening private sector collaboration between State OfSOUth Afncan

the EU and South Africa to bolster solar PV industrial development. ManufaCturing_, its potential and
resources required for further

development of PV Value Chains

Energy Partnership

Energiepartnerschaft
South Africa - Deutschland

Key Takeaways and recommendations for South Africa: Policy coherence and certainty .
*  Energy policy: IRP regular and predictable updates Final Report g I Z Deutsche Gesellschaft

fur Internationale
* Trade policy: Reconfigure policy instruments to support localisation Zusammenarbsit (B1Z} GmbH

*  Fiscal policy: Tax incentive, catalytic projects green projects, including SPV, Green SEZs
*  Local content premium: tax incentive for rooftop solar

g\\\\\,//é SolarPower
7////\\\\‘ Europe

* Standards and testing capabilities

Key Takeaways and recommendations for the European Union

*  Joint investment recruitment and mobilisation of concessional financing
*  Ethical supply chains

*  Technical assistance: skills and standards S 'PVIA giz

SAPVIA wishes to thank the project partners, Solar Power Europe and GIZ through the South African
- German Energy Partnership, respectively, for their financial and holistic support throughout the
development and dissemination of the study.
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Insights from second localisation study: summary...continued

China has built up overwhelming dominance in solar
photovoltaic (SPV) value chains through demand and

supply side policies: > 80% share in panel value

chain

Exponential reduction in SPV prices: from US$5.00
per wattin 2005 to US$0.38 in 2019

US and EU seeks diversification from China throu
re-shoring and ‘friend-shoring’ energy (and digital

technologies

Various industrial, trade and regulatory policies, e.g.

Inflation Reduction Act

Green Deal Industrial Plan

%h

Various developing countries seeking to establish
capabilities in solar PV

India and Turkiye: targeting integrated panel and

module production

Many countries assemble modules: Vietnam,
Malaysia, Thailand ... South Africa

Solar PV panel and module value chain have

captured the primar
including in South A

fr

attention of policy makers,

ica.

Announced solar PV manufacturing capacity by region and
component, 2022-2023
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Integrated Thinfilm Modules Cells/modules Cells Wafers/ingots Palysilicon

IEA. Licence: CC BY 4.0

India @ United States Europe O December 2022
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