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Key Project Data
Brazil Hybrid Autom... 2 Tracks

Region Strategy Line Type Focus
Primary market focus for this Hybrid sourcing model — Automated solar module Local sourcing vs.
analysis global + local components assembly line importation — comparative
analysis

(). Scale: Solar module manufacturing operation - Strategy: Hybrid sourcing model - Line type: Automated solar module
assembly - Focus: Local sourcing vs. importation - Region: Brazil - Source: PVKnowHow / Jv.G. Technology GmbH



Brazil's Solar Market: Rapid Growth

Market Context Strategic Relevance

Brazil ranks among the world's fastest-growing solar markets e Increasing demand creates opportunity for

Installed capacity has grown significantly over the past domestic module manufacturing

(o [Yor-To [} e Reliance onimports creates cost and supply

chain vulnerability

Strong irradiation levels across most of the country — a

structural advantage e Local productionis a growing policy priority

Government auctions and net metering policy have driven e Brazil's scale justifies investmentin

demand manufacturing infrastructure




Dependence on Imported Components

Current Import
Dependency

Most solar cells and wafers are
sourced from Asia

Key components — glass,
backsheet, encapsulant —
largely imported

Supply lead times of 8-16 weeks

create inventory pressure

Risks of Full Importation

e Currency volatility
(BRL/USD/CNY) directly
affects module cost

e Globallogistics disruptions
impact project delivery

timelines

Limited control over quality
consistency at scale

Structural Vulnerability

Dependency on a single supply
corridor (Asia) creates

concentration risk

Tariff and trade policy changes
can rapidly alter cost structures

No buffer stock capacity
domestically for critical

components



Understanding "Custo Brasil"

1 2 3

Tax Burden Logistics Friction Regulatory Overhead
Brazil's cumulative tax layers (federal, Port delays, customs complexity, and Compliance, certification, and
state, municipal) add substantial inland transport infrastructure raise administrative requirements
cost to imported and locally total landed cost significantly increase operational cost vs.
produced goods comparable markets

[JJ Custo Brasil refers to the aggregate of structural costs — taxes, logistics, bureaucracy — that raise the cost of doing
business in Brazil relative to global benchmarks. It is a material factor in any manufacturing investment case.



Advantages of Global Sourcing

Dimension

Unit Cost

Technology Access

Lead Time

Flexibility

Quality

Global Sourcing Advantage

Competitive Asian pricing for cells
and wafers

Access to latest cell technologies
(TOPCon, HJT)

High-volume suppliers offer reliable
delivery

Wide supplier choice globally

Established Tier-1supplier quality
systems

Constraint

Import duties and logistics offset

savings

Dependence on foreign R&D cycle

Long ocean freight transit; customs
risk

FX risk on BRL-denominated revenue

Remote quality control; audit
limitations



Benefits of Local Content Strategy

Cost Stability

Reduces exposure to BRL/USD
exchange rate fluctuation

Eliminates import duties on

locally sourced components

Shorter supply chains lower
total landed cost

Operational Resilience

Shorter lead times reduce
working capital requirements

Domestic supplier relationships
easier to manage and audit

Faster response to demand
spikes or supply disruptions

Policy & Market Access

Local content requirementsin
public tenders increasingly

common

Qualification for
BNDES/FINAME financing is
tied to local content thresholds

Strengthens competitive
positioning in government
auction programs



FINAME / BNDES Incentives

What BNDES / FINAME Offers Strategic Implications

BNDES is Brazil's national development bank — a key e Manufacturers meeting local content criteria gain

financing instrument for industrial investment a competitive financing advantage

FINAME provides subsidized financing for domestically e FINAME eligibility directly supports customer

produced equipment and goods purchasing power

Interest rates significantly below commercial lending — a e Designing modules with qualifying local content
material cost advantage is a strategic priority

Access contingent on meeting local content thresholds in the e Works in combination with Custo Brasil
product mitigation through domestic supply




Emerging Brazilian Supplier Ecosystem

Components Now
Available Domestically

Aluminium frames — multiple
Brazilian suppliers with
competitive quality

Junction boxes — local
production has scaled in

recent years

Tempered glass — domestic
capacity exists, though scale

varies

Components Still
Predominantly Imported

Solar cells (wafers and finished
cells) — no significant
domestic production

Encapsulants (EVA, TPO) —
largely sourced from Asia or
Europe

Backsheets — limited local
alternatives available at

volume

Trajectory

Supplier ecosystem is

maturing but not yet complete

Investment in domestic cell
production remains a future
opportunity

A hybrid strategy is the
pragmatic response to current
market reality



The Hybrid Supply Chain Model

1 Tier 1— Import Critical Components
Solar cells, encapsulants, backsheets sourced from proven global suppliers

Quality-assured; technology access maintained

2 Tier 2 — Source Locally Where Viable
Frames, junction boxes, glass — procured from Brazilian suppliers where quality and scale allow

Reduces duties, FX risk, and logistics cost on these components

3 Tier 3 — Assemble Domestically
Module assembly performed in Brazil using an automated turnkey production line

Creates local value-add; qualifies product for FINAME / BNDES

4 Tier 4 — Sell into Domestic Market
BRL-denominated revenue matched against BRL-denominated local cost base

Reduced FX mismatch; improved margin stability



Risk Mitigation & Operational Resilience

Supply Risk Financial Risk Operational Risk

e Dual sourcing (global + local) e Local cost base limits FX e Proven turnkey manufacturing
reduces single-supplier exposure on variable costs concept minimises ramp-up
concentration e BNDES financing reduces risk

e Domestic stock buffer for capital cost for qualifying e No prior manufacturing
locally sourced components manufacturers experience required — training

e Reduced exposure to global Predictable cost structure
logistics disruption supports project bidding .

accuracy

isincluded

Standardised process control
reduces quality variability



Long-Term Strategic Positioning

1 2 3

Market Independence Policy Alignment Competitive Differentiation
Domestic production reduces Local content and BNDES Manufacturers with local content
reliance on Asian supply — strategic qualification align with Brazil's credentials can access tenders and
resilience in a volatile trade industrial and energy policy direction financing unavailable to pure
environment importers

[JJ A proven turnkey manufacturing concept — delivered by an experienced European turnkey provider — reduces the
learning curve and de-risks the entry of new manufacturers into domestic solar module production.



Source & Methodology

@ Source: PVKnowHow / Jv.G. Technology GmbH

Note: This analysis is based on composite case studies reflecting real operational data from solar module

manufacturing projects. Figures and scenarios are representative, not project-specific. All vendor references have
been replaced with neutral terminology.

Turnkey solar module assembly lines - Hybrid sourcing methodology - FINAME / BNDES www.pvknowhow.com
qualification strategy - Factory planning to production www.jvg-thoma.com



About the Content Partner

J J.v.G.technology GmbH — The DESERT Company

Founded in 1997 in Bavaria, Germany. Family-owned engineering
company specializing in turnkey solar module production lines.

More than 90 factory projects delivered worldwide.
On-site team training included — no prior manufacturing
experience required.

Key areas:

Turnkey PV manufacturing lines | DESERT Technology® |
TUV-certified module designs | Factory planning to production

www.jvg-thoma.com



Contact

Jv.G. Technology GmbH Source:
https://www.pvknowhow.com/countries/brazil/solar-

Moningerberg 1a, 92342 Freystadt, Germany supply-chain-brazil/

info@jvg-thoma.de | www.jvg-thoma.com

Created with the support of JyGLabs — specialist for Al systems

and Al-driven visibility. www.jvglabs.com
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