A Strategic Case Study:
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Solar Module Factory in

Bahrain
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Created as part of the PVKnowHow Prepared by J.v.G. Technology GmbH European specialists in turnkey solar
Knowledge Network module production lines



Regional Market Scale

$27.3B 58.7GW 43.8GW

GCC Market by 2034 Saudi Arabia Target Regional Capacity
Growth from USD 12.4 billion in 2024 Renewable capacity by 2030 GCC renewable market by 2033



Market Demand Drivers

NEOM Project Industrial Applications National Targets
Regional solar capacity projected Solar integration in petrochemicals UAE: 44% clean energy by 2050;
to increase fivefold by 2030, from and manufacturing Saudi: 50% renewable by 2030

15 GW to over 75 GW



Bahrain Manufacturing Advantages

Regional Access Free Trade Zone Business Environment

Strategic entry point for Middle East Tariff-free access to GCC member Superior logistics and regulatory

market states framework



Logistics Infrastructure

1 2
Land Connectivity Rail Infrastructure
King Fahd Causeway: Direct Saudi King Hamad Causeway: S4B highway

market access plus rail project

3

Maritime Access

Fastest Gulf transit times through
efficient ports



Key Project Data

Factory Scale Product Focus

50-100 MW annual capacity Bifacial & desert-certified modules
Line Type Ramp-up Period
Semi-automated / automated 9-12 months to full capacity

Source: PVKnowHow / An experienced European turnkey provider

Investment Range

Typical turnkey CAPEX for this
scale: €8-10 million

Region
Bahrain / GCC



Desert Climate Requirements

High Temperature Performance Environmental Protection
Modules optimized for extreme conditions Sand and dust resistance features
UV Defense Thermal Management

Advanced materials for enhanced reliability Optimized heat dissipation design



Automation and Quality Standards

=

Quality Standards

i

. Process Optimization International certification
Enhanced Testing Desert-specific manufacturing

compliance

Modern automated lines operated protocols

with 25-35 employees per shift



Workforce Development

Skilled Workforce Training Infrastructure
e Government-supported training programs through e Local certification programs
Tamkeen

e |Industry-academia collaboration

e Technical education partnerships « Continuous skills development

e Knowledge transfer initiatives



Implementation Timeline

Months 1-3 Months 7-9
Site preparation and equipment Production ramp-up and testing
procurement
1 2 3 4
Months 4-6 Months 10-12

Installation and system commissioning Full capacity achievement



Risk Assessment

Market Risks

Technology cost fluctuations
Established supplier competition

Regulatory changes

Operational Risks

Supply chain disruptions
Skilled workforce availability

Quality control standards

Mitigation Strategies

Long-term supply agreements
Local training programs

An experienced European turnkey
provider



Investment Overview

Investment Threshold Market Access Technology Transfer

Capital expenditure approximately Direct access to growing GCC A proven turnkey manufacturing
€8-10 million for 100 MW capacity renewable market concept



Strategic Analysis

Market Opportunity

Regional solar capacity growth from g
15 GW to 75 GW by 2030

Infrastructure Readiness

Established industrial ecosystem

@

Regional Market

GCC market

projected to $27.3B

by 2034

Lk

Desert Design

High-temp, dust-
resistant module

features

Saudi Target

58.7GW renewable
capacity by 2030

Logistics

Land, rail and
maritime
connectivity

Strategic Location

Q Optimal GCC market positioning

Timing Advantage

% Boutique manufacturing operation
focused on underserved premium

segment

Q

Bahrain
Advantage Factory Scale

50-100 MW annual
turnkey capacity

Strategic access
and free trade zone
benefits

Automation Timeline

12 months to full
capacity ramp-up

Automated lines
with enhanced
testing
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