Financing a Solar
Manufacturing Venture in
Lebanon: A Turnkey Model
for Diaspora Investment

Strategic analysis of turnkey manufacturing opportunities for
institutional investors in Lebanese renewable energy infrastructure.

Pioneering Turnkey Evolution: Forward-Looking Framework Studies and
Predictive Operational Analytics from Jv.G. Technology GmbH.
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Lebanese Solar Market Context

Market Growth

1,200-1,500 MW current capacity
(2024)

78 MW installed in 2019,

exponential growth

30% renewable energy target by
2030

Regulatory Environment

LCEC, LIBNOR, IRl oversight
structure

Lebanese NL certification

requirements

Established standards framework

Strategic Positioning

Regional MENA export potential
Mediterranean trade access

Cost-competitive manufacturing
base



Certification Strategy Analysis

Market Access Requirements Industrial Development International Standards
e Mandatory compliance standards e Local manufacturing ecosystem e |EC 61215 module qualification
e [Established certification processes e Skilled workforce development e |EC 61730 safety requirements

e Quality control frameworks e Technology transfer opportunities e Lebanese NL certification mark



Technical Compliance Framework

Quality assurance through Industrial Research Institute verification and internationally-accredited testing protocols.

IEC Standards Lebanese NL Mark

e |EC 61215 design qualification e National conformity certification

e |EC 61730 safety compliance e LIBNOR standards compliance

e Performance testing protocols e Manufacturing process verification



Supply Chain Strategy

Regional Components Imported Components

e Aluminum frames: Mediterranean suppliers e Solar cells: High-efficiency European sources
e Solar glass: Tempered low-iron sources e EVA encapsulant materials

e Junction boxes: MENA regional providers e Backsheet films from certified suppliers

e Packaging: Local manufacturing e Specialized polymer components



Production Configuration Analysis

Production System Location Considerations Supply Integration

e Semi-automated to automated e Industrial zone proximity e Regional supplier qualification
capacity advantages e Local sourcing optimization

e Lebanese NL certification e Mediterranean port access e Standards compliance
optimization e Available skilled workforce verification

e |ntegrated quality control

systems

Certification Process

e |Rlaudit preparation

e Quality control testing
systems

e |Lebanese NL mark compliance



Implementation Framework

Infrastructure Development
1 e Site preparation and utilities
e Facility construction requirements

e Workforce recruitment and training

Technology Integration

2 e Equipment installation by proven providers

e Technical training programs

e Local supplierintegration




Certification Process Overview

Lebanese NL Certification Export Market Access

e Independent verification process e |EC 61215/61730 compliance

e Manufacturing process audits e Product performance verification

e Supply chain documentation e |nternational standards certification

e LIBNOR submission procedures e Regional market qualification



Implementation Timeline Framework

Months 1-3: Foundation

Site preparation
Regulatory compliance setup

Supplier qualification process

Months 12+: Operation

IEC certification completion
Export market access

Full commercial production

Months 4-8: Installation

Production line installation
Technical training delivery

Quality systems

implementation

Months 9-12: Ramp-up

Production optimization

Lebanese NL certification

process

Autonomous operation

transition



Regulatory and Trade Considerations

Equipment Import Component Sourcing

¢ Production line customs e Raw material import
procedures procedures

e Duty optimization analysis e Regional supply chain

e Equipment financing

considerations o

Export Framework
e Regional market access planning
e |nternational shipping protocols

e Certificate procedures

optimization

Quality verification protocols

Regulatory Compliance

LCEC coordination
requirements

LIBNOR standards verification

Documentation standards



Key Project Data
20-50

Scale

MW manufacturing capacity (scalable)

Line Type

Semi-automated / automated
production systems

Focus

Certified solar module production

€2-5M

Investment

Million range for production facility

Certification

IEC 61215/ IEC 61730 / Lebanese
NL mark

Source

<12

Ramp-up

Months to operational status

Region

Lebanon

PVKnowHow / an experienced European turnkey

provider




Strategic Assessment Summary

Market Opportunity Implementation Export Potential

e 1,200-1,500 MW current Framework e Regional cost advantages
installed capacity e Established certification e Mediterranean trade

o Substantial private sector processes positioning
investment e Proven turnkey manufacturing e International standards

e Regional manufacturing methodology compliance
demand potential e Structured operational

approach
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