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Market Paradox: Oversupply Does Not Equal

Opportunity Destruction

The Oversupply Reality

Global PV module prices at historic lows
Chinese manufacturers dominate commodity volume

Standard module margins compressed to near-zero

The Hidden Opportunity

Regional markets remain underserved on service and
speed

Localized demand cannot be met by distant
commodity supply chains

Boutique positioning extracts margin where volume
players cannot compete



Global Market Imbalance: China vs. Regional
Demand

Chinese Production
Dominance

Produces the vast majority of
global PV module supply

Optimized for scale, not
regional responsiveness

Long lead times, standardized
product, limited after-sales
support

Structural Supply Gap in
MENA

GCC/MENA projects require
fast delivery and local technical
support

Import dependency creates
logistical and geopolitical

exposure

No dominant regional
manufacturer currently fills this

gap

Demand-Side Shift

Regional developers
increasingly prioritize reliability
over lowest unit price

Government procurement
favors locally produced or
regionally sourced modules

Carbon footprint and supply
chain traceability becoming

procurement criteria



Why Commodity Competition Fails for Regional
Entrants

1 2 3
Volume Race Capital Mismatch Margin Collapse
Commodity competition requires GW-scale factories demand Competing on price in oversupplied
GW-scale output to achieve cost hundreds of millions in CAPEX — not markets eliminates profit;
parity with Chinese producers viable for regional entrants differentiation is the only viable path

[JJ Conclusion: Regional manufacturers cannot win a volume war. They must compete on value, speed, and proximity.



Boutique Strategy: Margin Over Volume

Boutique Manufacturing Principles

Targeted output: 100-250 MW (not GW scale)

Premium product specifications tailored to regional
requirements

High service level: fast delivery, local support,
customization

Lean operations with low overhead per watt

Why This Works in GCC/MENA

Proximity to project sites reduces lead times
significantly

Local regulatory and grid compliance built into product
design

Relationship-based procurement culture rewards
reliability

Margin premium justifiable vs. imported commodity
modules



MENA Demand Growth: 75 GW Target by 2030

75 GW

MENA Solar Target

Cumulative solar deployment target
across MENA region by 2030

Saudi Arabia
Vision 2030 targets 50%

renewable energy; largest pipeline

in the region

>50%

GCC Share

Gulf Cooperation Council nations
account for a majority of regional
utility-scale pipeline

UAE

Net Zero by 2050 commitment;
major utility projects already

operational

100+

Active Projects

Utility and commercial-scale solar
projects in development or
procurement across GCC/MENA

Bahrain & GCC

Smaller but growing national
programs; proximity advantage for

a Bahrain-based manufacturer



Local Production Advantages: Speed, Support,

Customization

Speed to Market

Regional factory eliminates 6-12 week import lead times;
enables project responsiveness impossible for distant
commodity suppliers

Product Customization

Module dimensions, wattage class, and frame specifications
adapted to local grid standards and project requirements

Local Technical Support

On-site installation guidance, warranty servicing, and after-

sales support within the same region

Regulatory Compliance

Products certified to regional standards; reduces procurement
risk for government and utility buyers



Bahrain Positioning:
Regional Manufacturing Hub

Geographic Centrality

Located at the heart of the GCC — equidistant from Saudi Arabia,
UAE, Kuwait, Qatar, and Oman

Industrial Infrastructure

Established free trade zones, port access, and industrial land
availability support manufacturing operations

Policy Environment

Bahrain Economic Vision 2030 actively promotes industrial
diversification and clean energy investment



Key Project Data: Investment Scope 100-250 MW Factory

100-250 ...

Target Scale

Boutique factory footprint;
optimized for regional demand
without commodity-scale exposure

Cost Component

Production Equipment

Factory Building
Working Capital

Total CAPEX Estimate

S6-8M

CAPEX (100 MW)

Total estimated capital expenditure
including equipment, building, and
working capital

100 MW (New Line)

$2-3 million

~S2 million
~$1-2 million

$6-8 miillion

<12 Mo ~1¢/W

Ramp-Up Period Overhead Cost
Target full operational capacity Non-material overhead per watt at
within 12 months from equipment 100 MW operational scale

commissioning

Notes

Automated boutique line from proven European
turnkey concept

Construction or lease of production facility
Inventory, receivables, operational buffer

Bahrain / GCC / MENA reference scenario

[ Source: PVKnowHow / Jv.G. Technology GmbH — composite scenario based on real consulting data



Premium Product Focus: Efficiency, Design,
Reliability

High-Efficiency Cell
Technology

PERC and TOPCon-

compatible cell specifications

Module efficiency targets
aligned with utility and C&l

project requirements

Performance optimized for
high-irradiance desert

environments

Design Differentiation

Custom form factors for
rooftop, ground-mount, and
BIPV applications

Aesthetic options (all-black,
frameless) for premium

commercial segments

Wattage classes configured to
regional inverter and system

standards

Reliability & Certification

IEC 61215 / IEC 61730
certification through
established production

methodology
Quality control embedded at

each production stage

25-year product performance
guarantee underpinned by

proven manufacturing process



Technology Roadmap: PERC - TOPCon-Ready

Phase 1: PERC Production Phase 3: Next-Gen Readiness
Proven, cost-effective cell technology Modular equipment concept supports future technology

Immediate market entry with bankable, certified modules transitions

HJT and tandem cell integration pathways preserved

Phase 2: TOPCon Upgrade Path

Production line architecture designed for TOPCon cell
compatibility

Efficiency gains without full equipment replacement

[J Technology-forward line design by an experienced European turnkey provider ensures the factory does not become obsolete as cell
technology evolves.



Operational Model: Lean Team, Fast Ramp-Up

Automated Boutique Line

Semi-automated production
reduces labor dependency

20-40 trained operators
sufficient for 100 MW annual
output

No prior manufacturing
experience required — training
included

Fast Commissioning

Proven turnkey manufacturing
concept enables <12 month full
ramp-up

On-site technical supervision

during installation and

qualification

Process documentation and
quality protocols delivered with
equipment

Overhead Efficiency

~1 cent/W overhead at 100 MW
scale

Materials (~95% of cost) are the
primary management focus

Lean structure maintains
competitiveness without GW-
scale volume



Competitive Advantage vs. Imports

Dimension Regional Boutique Manufacturer Chinese Import Commodity Module

Lead Time Days to weeks 6-14 weeks minimum

Technical Support Local, on-site available Remote, limited

Product Customization High — project-specific specs Low — standardized SKUs

Regulatory Compliance Built-in for regional standards Requires additional verification

Supply Chain Risk Low — regional sourcing High — geopolitical and logistics
exposure

Price per Watt Modest premium justified by above Lowest unit cost; no service value



Strategic Conclusion

01 02 03

The Market Opportunity Is The Investment Is Proportionate Bahrain Is a Credible Hub
Structural $6-8M CAPEX for a100 MW boutique Geographic, logistical, and policy

75 GW MENA demand by 2030 cannotbe factory is accessible; risk managed conditions support a GCC-serving
served adequately by commodity imports through phased ramp-up and lean production base with export reach across
alone; regional production fills a real gap operations MENA

04

Boutique Strategy Delivers Margin

Competing on value — not volume — is the only viable path for a regional entrant in an oversupplied global market

() Source: PVKnowHow / Jv.G. Technology GmbH — composite scenario based on real consulting data. All figures are
realistic but simplified for strategic planning purposes.
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