Manufacturing High-
Performance Solar Modules
for the South African
Climate: A Business Case

An analytical framework for establishing solar module manufacturing
through joint venture partnerships in South Africa's expanding

renewable energy market.

The Definitive Guide to Turnkey Excellence: Strategic Technical Insights
and Framework Analysis from the Engineering Experts at Jv.G.

Technology GmbH.




Strategic analysis for mid- Created as part of the PVKnowHow Prepared by Jv.G. Technology GmbH
scale industrial solar Knowledge Network

; European specialists in turnkey solar
manufacturing

module production lines



Analytical framework for Educational case study based on Prepared by an experienced European
industrial development composite scenario and real industry turnkey provider specializing in solar
data module production lines



South Africa's Solar Market Context

South Africa's government has approved the South African Renewable Energy Master Plan (SAREM) to accelerate
renewables deployment, aiming to add at least 3GW of renewable energy per year and up to 5GW by 2030. South Africa
added approximately 11 GW of solar in 2024, representing the lion's share of additions added across Africa last year.

Capacity Addition Targets Manufacturing Initiative Market Growth Drivers
3-5 GW annual renewable capacity SAREM outlines framework to facilitate =~ Energy supply industry restructuring
additions through 2030 industrialisation of renewable energy and regulatory reforms driving private

and battery storage value chain sector development



Rationale for Local Manufacturing

Supply Chain Security Industrial Development Economic Benefits
Localisation of domestic supply chain Support for establishment of industrial  Industrial strategy for renewable
reducing import dependencies hubs and Special Economic Zones energy manufacturing supporting local

manufacturing hubs



Investment Environment

Policy Incentives Market Conditions

e Tax reduction of 125% of investment cost for  Utility-scale projects at $0.0252/kWh average tariff
businesses e ZAR 44.2billion in renewable energy investments

e Tax breaks and localisation requirements support announced

e Special economic zones development e Existing local production of solar panels and system

e 100% capital allowance for renewable energy components

equipment e Grid capacity challenges in high-resource areas



Market Entry Challenges

Regulatory Framework

e Environmental approvals and

licensing processes

e Multiple regulatory authorities

coordination

e Historical delays in government
department alignment

Infrastructure Constraints

e |nsufficient grid capacity for new

connections

e Gridinfrastructure upgrade

requirements

e [ndustrial site development needs

Local Market Knowledge

e Regional business practices

understanding

e Government procurement

processes

e Skilled workforce development

requirements



Joint Venture Partnership Benefits

Regulatory Navigation Market Intelligence Operational Infrastructure
Established relationships with Local knowledge of procurement Access to supplier networks,
regulatory bodies and processes, customer workforce recruitment, and
understanding of compliance requirements, and competitive ongoing facility management
requirements landscape

Risk Distribution

Shared investment exposure and
local political risk management

through established presence



Joint Venture Structure
Framework

Partnership Formation
e Foreign investor provides technology and capital

1 e Local partner contributes market access and regulatory
expertise

e Shared governance and operational responsibilities

Manufacturing Implementation

e Anexperienced European turnkey provider supplies
production technology

2 e Local partner manages site development and
regulatory approvals

e Jointinvestmentin equipment and facility
establishment



Investment Contribution Framework

Foreign Partner Contributions

e Manufacturing equipment: 40-50% of total investment
e Technology licensing and know-how transfer
e \Working capital for initial operations

e Technical training and certification programs

Local Partner Contributions

Land acquisition and site development: 10-20% of
investment

e Building construction and facility preparation
e Localregulatory approvals and licensing

e \Workforce recruitment and government relations



Proven Turnkey Manufacturing Concept

Technology Platform Equipment Package Training Program

Proven turnkey manufacturing Complete production line solution Comprehensive technical training
concept with standardized including testing, certification, and for local workforce on production
production processes and quality commissioning support processes and quality control
systems

Certification Standards

International quality certification ensuring product compliance with global market requirements



Risk Mitigation Framework

Political Risk

Local partner provides
government relationship

management

Shared investment reduces

individual exposure

Compliance with local content

requirements

Operational Risk

Local workforce and supplier

networks

Cultural understanding and
market knowledge

Established logistics and
distribution channels

Financial Risk

e Diversified investment structure
e Local currency revenue generation

e Accessto governmentincentive

programs



Key Project Data

Capacity

100-300 MW (typical scalable
setup)

Ramp-up
9-12 months

Product Focus

Bifacial, TOPCon, glass-glass
modules

Region
South Africa

Line Type

Automated, climate-optimized
production line

Source

PVKnowHow / Jv.G. Technology
GmbH



Technical Conclusion

Market Foundation

South Africa's 3-5 GW annual
renewable energy targets create
substantial demand for locally-
manufactured solar solutions

Partnership Framework

Joint venture structure balances
foreign technical expertise with
essential local market knowledge

and regulatory navigation

Implementation Path

Proven turnkey manufacturing
approach provides reliable path to
operational solar module
production within 9-12 months
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