A Strategic Model for a Solar
Module Export Business in
Qatar’s Free Zones

Strategic analysis of 250 MW production capacity deployment in Middle
East renewable energy sector.

The Architecture of Endurance: A Technical Assessment of Turnkey
Manufacturing Protocols and Multi-Decade Operational Trends by 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



Key Project Data
MW USD

Capacity Investment

Annual production scale Total project cost range

e Line type: Semi-automated, climate-adapted
e Technology focus: Desert environment optimization
e Location: Qatar Free Zones

e Source: PVKnowHow / Jv.G. Technology GmbH

months

Ramp-up Period

To full production capacity



Strategic Context

Solar Resources

Qatar offers excellent solar
potential with direct normal
irradiance (DNI) around 2,008
kWh per m? annually, providing
optimal conditions for testing
manufactured modules.

Industrial Infrastructure

Established manufacturing
zones with direct access to
Hamad Port, ensuring efficient
handling of containerized
materials and finished
products.

Economic
Diversification

Qatar's National Vision 2030
actively promotes renewable
energy manufacturing as a
strategic pillar of economic
transformation beyond
hydrocarbon dependency.



Qatar Free Zone Advantages

Tax Incentives

20-year corporate tax holiday with
zero corporate tax and zero
customs duties for Free Zone

investors.

Ownership Structure

100% foreign ownership permitted
with no restrictions on capital
repatriation for international

manufacturing operations.

Regulatory Framework

Common law-based legal
environment under QFZ
jurisdiction providing streamlined

business operations.



Logistics and Market Access

01

Raw Material Supply

Strategic port location provides
unprecedented access to global

shipping lanes and sea freight routes

Direct import channels for silicon
wafers and components

02

Production Distribution

Free zones enable tailored product
distribution for Middle East, Europe,
North Africa and Western Asia markets

Reduced shipping times compared to
distant manufacturing centers

03

Regional Connectivity

Proximity to Hamad International
Airport, recognized as 'Best Airport of
the Year' in Middle East, providing air

transport access



Operational Model: 250 MW Facility

Technical Specifications

e Semi-automated production line configuration
e Climate-adapted equipment for desert conditions
e Enhanced dust protection and filtration systems

e Automated quality control for extreme climates

Production Framework

e 250 MW annual capacity target
¢ Modular design for maintenance efficiency
¢ Remote monitoring capabilities

e Continuous optimization protocols



Technology Requirements

1 2 3

Desert Climate Adaptation Manufacturing Standards Quality Assurance
Equipment platform engineered European engineering standards Desert-specific testing protocols
for extreme temperature variations applied to hot/arid climate for module performance validation

high i f i :
and high dust environments manufacturing Automated systems compensating
Climate control systems Proven turnkey concept adapted for environmental challenges
maintaining production quality for regional conditions

standards



Staffing and Operational Footprint

Workforce Requirements

Access to skilled and flexible
workforce under permit regime
directly managed by QFZ

Technical expertise for semi-
automated manufacturing

operations

Facility Infrastructure

Flexible and customized
infrastructure available in Free
Zone locations

Climate-controlled
manufacturing environment

specifications

Operational Scale

Production facility sized for 250
MW annual output

Scalable infrastructure allowing

future capacity expansion



Financial Framework

CAPEX Components OPEX Considerations

e Turnkey equipment: USD 13.5-17.5 million e \Working capital for initial operations

e Climate-adapted facility infrastructure e Raw materials and component sourcing
e Installation and commissioning costs e Labor costs and operational overheads

e Quality certification and testing systems e Logistics and distribution expenses



Market Access and Regional Demand

4GW

Qatar Solar Target

Qatar targets 4GW of solar
photovoltaic capacity deployment by
2030

18%

Renewable Share

Planned increase in renewable energy
share from current 5% to 18% by 2030

30%

Grid Integration

Solar projects representing
approximately 30% of national
electricity by 2030



Implementation Timeline

Phase 1: Establishment Phase 3: Ramp-up

Free zone registration and facility Production scaling and climate

development

optimization

Climate-adapted infrastructure preparation Regional market development initiation
0-6 months 10-14 months
1 2 4

Phase 2: Installation

Equipment commissioning and desert

environment testing
Quality certification processes

6-10 months

Phase 4: Full Operations
250 MW capacity achievement

MENA and European market supply

14+ months



Key Considerations

Technology Risk
Assessment

Proven turnkey manufacturing
concept with established

performance data

Climate-adapted engineering
standards reduce operational
uncertainties

Market Position

Competitive advantage in serving
regional markets with reduced
logistics costs

Strategic proximity to high-
growth renewable energy markets

Regulatory Environment

Qatar Free Zones Authority
provides streamlined regulatory
framework designed to attract

strategic foreign investment



Strategic Assessment

Analysis summary for 250 MW climate-adapted solar module production opportunity:

e Strategic location providing secure base for Middle East, North Africa, Europe and Western Asia market access

e Comprehensive policy framework supporting renewable energy manufacturing diversification under National Vision
2030

 World-class logistics infrastructure with access to largest greenfield port facilities and global shipping routes

e Proven climate-adapted technology platform suitable for desert manufacturing conditions

() Established turnkey manufacturing methodology offers strategic entry into rapidly growing Middle East solar
market with 250 MW annual capacity
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