Blueprint for a Small-Scale
(20 MW) Solar Module
Assembly Plant in Lebanon:
A Turnkey Strategy for
Entrepreneurs

Technical analysis of small-scale manufacturing opportunities
responding to Lebanon's energy crisis and growing solar demand.

Future-Proofing the Turnkey Model: Adaptive Framework Evaluations
and Next-Gen Operational Analytics from Jv.G. Technology GmbH.




Analysis Framework

Created as part of the Prepared by Jv.G.
PVKnowHow Knowledge Technology GmbH
Network

European specialists in
turnkey solar module

production lines



Lebanon's Solar Market Context

Energy Crisis Manufacturing Incentives Strategic Position
e National grid provides only hours of e 0% customs duty on raw materials e 300 sunny days per year
power daily e |DAL tax holiday programs e Middle East market access
* Mostrely on diesel generators e Reduced import dependency e Educated consumer base seeking
e Solar capacity grew eightfold 2020- quality

2022



Market Opportunity Analysis

Rapid Market Growth

468% solar installation growth in
2022

350MW private installations since
2020

Declining solar panel costs drive
adoption

Quality Concerns

Standard modules failing in climate

conditions

Standard warranties compromised

within years

Opportunity for climate-specific

solutions

Technical Requirements

High heat and humidity resistance
needed

Coastal salinity protection required

Long-term reliability premium

market



Manufacturing Cost Structure

0% customs duty on raw materials creates immediate cost advantage over import-only competitors.

Raw Materials Labor & Operations

e Solar cells: International sourcing e Local workforce recruitment
e Encapsulant materials: Import duty-free e Factory operational costs

e Glass and aluminum: Regional suppliers e Quality control systems



Supply Chain Configuration

Local Components Imported Components

e Aluminum frames: Regional extrusion e Solar cells: High-efficiency international
e Glass: Tempered low-iron suppliers e EVA encapsulant materials

e Junction boxes: Growing supplier base e Backsheet films: Specialized polymers

e Packaging: Local carton suppliers e Adhesives and sealants



Factory Configuration: 20 MW Capacity

Production Line

Location Strategy
e Semi-automated turnkey system e |ndustrial zone proximity
e Climate-optimized design e Portaccess for materials
e Quality control integration o Skilled labor availability
Supply Chain Workforce
e Regional supplier qualification e 25-35 employees
e Importlogistics optimization e Technical training programs
e Quality standards compliance .

Local skills development



Investment &
Implementation

Infrastructure Development

Site preparation and utilities
Building construction

Workforce recruitment

Technology Transfer

Equipment installation by proven turnkey assembly
provider

Technical training programs

Regional supplier integration




Implementation Timeline

Months 1-3: Foundation Months 4-8: Installation
e Site preparation e Turnkey line installation

e Regulatory approvals e Technical training

e Supplier qualification e Quality systems setup
Months 9-12: Ramp-up Months 12+: Commercial
¢ Production optimization e Full production capacity

e Market qualification e Market expansion

e Autonomous operation e Regional export potential



Competitive Positioning

Cost Advantage Quality Differentiation

e Zero customs duty protection e Climate-specific design

e Local manufacturing cost structure e European quality systems

e Supply chain optimization e Provenimplementation methodology
Market Access Regulatory Benefits

e Local market responsiveness ¢ [nvestment incentive framework

e Customer service proximity e Government support policies

e Regional export opportunities e [Industrial development priorities



Key Project Data
20 <12 25-35

Capacity Ramp-up Workforce
MW / year Months Employees
Line Type Investment
Semi-automated solar module assembly Low-capex / entry-level (industry-typical range)
Region Source

Lebanon PVKnowHow / Jv.G. Technology GmbH



Strategic Assessment Summary

Market Opportunity Investment Framework Operational Feasibility
e Severe energy crisis drives e Favorable regulatory e 12-month ramp-up timeline
demand environment

e Comprehensive training
e Rapid solar adoption trend e Proven turnkey methodology support

e Quality gap in current supply e Entry-level investment scale e Technical excellence standards
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