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Key Project Data

Factory Type Supply Chain Model
Solar module assembly Hybrid (international + local)
Key Region

Suez Canal Economic Zone (Egypt)

Core Components Typical Capacity Context

e Solarcells 20-500 MW projects

* Glass substrates Source: PVKnowHow Knowledge Network
e EVA encapsulant
e Aluminum frames

e Backsheet materials



Production Line Comparison

Manual Line Configuration

Higher labor requirement per shift
Lower initial capital investment
Flexibility in process adaptation

Simpler maintenance protocols

Automated Line Configuration

Reduced workforce requirement
Higher precision and consistency
Advanced quality control systems

Complex technical support needs



Capital Investment Analysis

Manual Line Automated Line

USD 1.5-2.0M USD 3.0-4.0M

Lower equipment complexity Advanced robotics and control systems
Faster deployment timeline Extended commissioning period

Initial investment differential reflects equipment sophistication and integration requirements



Operating Costs: Labor

Manual Configuration Automated Configuration
Higher workforce per shift Reduced operator count

Greater training requirements Specialized technical personnel
Variable productivity Consistent output rates

(). Labor costs represent a significant operational expense component, with automation enabling payback within two

to three years through labor savings



Operating Costs: Quality and Waste

Manual Production Automated Production

e Higher variability in output e Consistent process control

e Increased rework rates ¢ Reduced defect rates

e Material waste from handling errors e Optimized material utilization
e Operator-dependent quality e Systematic quality monitoring

Automation can reduce operational defects by up to 70%, leading to lower warranty costs and improved yield



Performance Metrics

Production Volume

Automated lines operate with
minimal staff, enabling higher
output per facility footprint

Quality Standards

Automated systems reduce
micro-cracks and alignment
errors, correlating with lower

defect rates

Process Reliability

Machines operate with
predictable speed and precision,
improving production forecasting



Return on Investment Timeline

01 02 03
Initial Investment Gap Operational Savings Break-Even Timeline
Automated lines require 100% higher Reduced labor, waste, and rework costs ROl typically achieved within two to four

capital expenditure accumulate years in appropriate markets



Strategic Considerations

Manual Line Advantages Automated Line Advantages

e Lower entry barrier for capital-constrained investors e Superior long-term economics

e Faster deployment to market e Consistent quality for premium markets
e Flexibility in process modifications e Scalability and technology readiness

e Suitable for variable labor markets e Reduced operational complexity



Regional Context: Egypt Case

Labor Market

Competitive wage structure
supports both configurations

Solar Demand

Growing deployment across
industrial and commercial
sectors

Strategic Location

Suez Canal zone offers logistics
advantages and export access



Implementation Decision Framework

01 02 03

Capital Availability Market Positioning Long-Term Strategy
Assess financing capacity and Determine quality requirements and Evaluate scalability needs and
investment timeline price sensitivity technology roadmap

04

Risk Assessment

Balance operational complexity with financial exposure



Conclusion

Optimal factory configuration balances initial investment against long-term operating costs

Decision depends on regional economic conditions, particularly labor availability and quality requirements

Manual Configuration Automated Configuration

Appropriate for capital-constrained entry with flexible Superior long-term economics with quality premium and
labor markets operational efficiency
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