A Business Case for a 50
MW Solar Module Factory in
Lebanon

Technical analysis of turnkey manufacturing opportunities for
institutional investors in Lebanon's commercial and industrial renewable
energy sector.

Benchmarking Turnkey Efficiency: Systematic Architecture Audits and
Performance-Driven Operational Analytics from Jv.G. Technology
GmbH.
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Lebanon's Energy Market Context

Critical Energy Deficit

National grid provides only few
hours daily

Businesses rely on costly diesel
generators

Chronic power shortages across

sectors

Solar Market Boom

870 MW installed capacity by 2022

Eightfold capacity increase 2020-
2022

300 sunny days per year

Manufacturing Opportunity

0% customs duty on raw materials
C&l sector driving demand growth

Strong sustained demand for

alternatives



Commercial & Industrial Market Focus

Primary Market Demand

C&l sector seeks diesel generator
alternatives

Grid instability driving storage
integration

Businesses reducing operating
costs

Economic Drivers

Dollarized electricity rates
Rising fuel import costs

Solar 4-5 times cheaper than

current plants

Hybrid System Preference

Majority are hybrid systems with
storage

Rising demand for lithium-ion

batteries

Essential for continuous power

supply



Local Manufacturing Viability

Lebanon's fiscal framework creates structured advantages for domestic solar module production.

Financial Incentives Market Access Benefits

e 0% customs duty on raw materials e Reduced reliance onimports

e Extensive tax holidays via IDAL e Direct response to fundamental market need

e Direct production cost reduction advantages e Job creation in economically disadvantaged regions



Boutique Manufacturing Strategy

Local Supply Integration

e Aluminum frames from regional suppliers
e Tempered glass from available sources
e Junction boxes and electrical components

e Packaging materials sourced locally

Premium Component Sourcing

High-efficiency solar cells imported

EVA encapsulant materials

Backsheet films from international suppliers

Specialized polymer components



Turnkey Implementation
Framework

Infrastructure Development

1 e Site preparation and industrial utilities
e Manufacturing facility construction

e Local workforce recruitment and training

Technology Transfer

2 Automated production line installation

Comprehensive technical training programs

Quality management systems implementation




Product Requirements for Lebanon Climate

Climate Adaptation Features

Enhanced UV resistance for intense sunlight
Corrosion protection for coastal humidity
Dust-resistant surface treatments

Temperature cycling durability

Performance Standards

IEC 61215 and IEC 61730 compliance
PID (Potential Induced Degradation) resistance
Extended warranty frameworks

Regional performance optimization



Implementation Timeline

Months 1-3: Foundation

Site preparation and regulatory
approvals

IDAL incentive application
process

Local supplier qualification

Months 4-8: Installation

Turnkey production line setup
Workforce technical training

Quality control systems
deployment

Months 9-12: Ramp-up

Production optimization and

testing
Market entry preparation

Autonomous operation

achievement



Turnkey Implementation Partner Role

Technical Excellence Operational Framework

e Proven turnkey manufacturing ¢ 10-12 month ramp-up to
methodology autonomy

e European quality systems e Risk mitigation through
standards experience

e Comprehensive training and e Ongoing technical consultation

support

Local Integration

Supply chain optimization
guidance

Regulatory compliance support

Market positioning strategies



Frequently Asked Questions

Market Sustainability

30% renewable energy target by
2030 creates sustained demand
growth for solar manufacturing
capacity in Lebanon's expanding
C&l market.

Quality Assurance

European turnkey methodology
ensures international quality
standards while maintaining cost
competitiveness through local
integration and fiscal incentives.

Financial Viability

0% raw material duties and IDAL
incentives create decisive
competitive advantages for faster
ROl achievement.



Key Project Data
MW

Capacity

Annual manufacturing capacity

Line Type

Automated turnkey solar module

line

Source

Months

Ramp-up

Training to autonomous operation

Target Market

Commercial & Industrial (C&l)

PVKnowHow / An experienced European turnkey provider

Million EUR

Investment

Excluding building (€4.5-6.0M range)

Region

Lebanon



Strategic Investment Assessment

Market Opportunity Manufacturing Advantages Operational Framework

e 870 MW capacity e Intentional fiscal strategy for ¢ 10-12 month autonomous
demonstrates rapid adoption domestic industry operation timeline

e Government commitment to e Sustainable competitive e Comprehensive training and
30% renewable target advantage framework support structure

e 300 sunny days create optimal e Proven turnkey e C&l market focus for sustained

conditions implementation methodology demand
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