A Strategic Blueprint for a
20 MW Solar Factory in
Ghana

A framework for establishing solar module manufacturing through joint
venture partnerships in Ghana's emerging renewable energy market.
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Ghana Energy Context

Ghana faces critical reliability challenges with fuel supply sustainability being the most critical risk to reliable electricity

supply, where disruptions in gas supply due to planned maintenance could render several thermal plants inoperable. As of
March 2024, electricity prices reach S0.12 per kWh for households and $0:10 per kWh for industrial users. A significant
portion of respondents express dissatisfaction with electricity supply reliability, with 77% believing the electricity crisis has

affected the overall economic situation.

Reliability Challenges

Ghana lost an average of $2.1 million
USD daily due to production losses
caused by electricity supply challenges,
affecting industries, residences, and

agriculture

High Energy Costs

Higher electricity costs lead to
increased operating expenses for
businesses, potentially affecting their
profitability and ability to expand

Import Dependency

Heavy reliance on imported fuels
exposes the country to price volatility,
supply chain disruptions, and mounting
financial strain from costly alternative

fuels



Commercial & Industrial Demand Drivers

Cost Competitiveness

C&l customers have already installed
61.4MW of captive solar PV capacity by
2023, primarily in industrial zones,
demonstrating that cost savings
remain the key driver

Energy Security

Commercial and industrial sector
seeking alternatives to reduce
dependence on unreliable grid supply

and volatile imported fuel costs

Sustainability Goals

Ghana committed to diversify its
energy portfolio and increase the role
of renewables under its Energy
Transition Framework and Nationally
Determined Contributions



Import Dependency vs.

Current Challenges

High import costs for solar modules
Supply chain vulnerability and delays
Currency exchange risk exposure

Limited local technical expertise

Local Production

Local Manufacturing Benefits

Reduced import dependency and costs
Stable local supply for growing C&Il market
Climate-specific product adaptation

Job creation and skills development



Factory Setup and Scale Rationale

Market Entry Strategy

20 MW annual capacity serves
growing C&l demand

Semi-automated line balances

investment and flexibility

Focus on regional West African
market

Climate Considerations

e High humidity and temperature
challenges

e Enhanced UV resistance

requirements

e Specialized sealing and
protection standards

Competitive Positioning

Local production cost advantages

Faster delivery and service support

Customization for local
applications



Equipment Overview

Semi-Automated Climate-Specific Modular Design
Production Line TeChm)Iogy Scalable equipment configuration
Balanced automation level Enhanced protection systems allowing future capacity
optimizing investment costs while designed for tropical conditions expansion as market demand
maintaining quality standards and including humidity control and grows

production flexibility temperature management

Quality Control Systems

Integrated testing and
certification capabilities ensuring
international quality standards
compliance



Workforce and Training
Model

Local Workforce Development

e 25-35 employees required for 20 MW semi-automated
1 line

e Comprehensive technical training program included

e Skills development in solar manufacturing processes

Knowledge Transfer

On-site training by experienced European technicians

Quality control and production optimization methods

Maintenance and troubleshooting capabilities




Joint Venture Partnership Model

Foreign Partner Contributions

Manufacturing equipment and technology: $1.5-5
million investment for 20-50 MW turnkey line

Technical training and knowledge transfer
Quality systems and certification support

Working capital for initial operations

Local Partner Contributions

Land acquisition and site development

Building construction and facility preparation

Local regulatory approvals and licensing

Market access and government relations



Go-to-Market Strategy

Primary Market Focus Distribution Channels
Commercial and industrial solar Direct sales to solar installers,
installations throughout Ghana EPCs, and large commercial
and West African region customers requiring reliable

module supply

Market Development

Competitive Advantages

Local production enables faster
delivery, reduced costs, and better
customer service compared to

imports

Partnership with established local solar companies and participation in government renewable energy programs



Key Project Data

20

Capacity
MW/year production

Target Market

Commercial & Industrial (C&l)

solar applications

9-12

Ramp-up

Months to full operation

Line Type

Semi-automated solar module

production line

Source: PVKnowHow / An experienced European turnkey provider

S3-5M

Investment

Entry-level CAPEX range

Region
Ghana / West Africa



FAQ Highlights

Market Viability

In many emerging markets,
domestic demand for utility-scale,
commercial, and residential solar
projects is sufficient to support a
20-50 MW factory

Import Duties Impact

Technology Choice

Semi-automated lines often
provide the best balance between
investment cost and production
quality for 20-50 MW scale

Working Capital

Advisable to have working capital
equivalent to 3-6 months of
operational expenses to cover
initial period before revenue

consistency

Import duties can significantly impact cost of goods sold; crucial to research duties and explore government incentives

for local manufacturing



Strategic Conclusion

Market Opportunity

Ghana's renewable energy targets
call for increasing renewable
capacity from 42.5 MW in 2015 to
1,363.63 MW by 2030

Joint Venture Advantage

Partnership structure combines
foreign technical expertise with
essential local market knowledge
and regulatory navigation
capabilities

Implementation
Framework

A proven turnkey manufacturing
concept provides reliable path to
operational solar module
production within 9-12 months
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