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Key Project Data
20-50.. $1.5-5M <12mo 3-7yr

Scale CAPEX Range Ramp-Up Payback Period
Target production capacity Total upfront investment for Time from equipment Depending on market price,
for this model a turnkey semi-automated delivery to commercial efficiency, and CAPEX level
line production

[J Line type: Semi-automated - Region: Emerging markets (Africa, MENA, Americas) - Source: PVKnowHow / Jv.G.
Technology GmbH



Market Signal: Solar as Cheapest Electricity

The Structural Shift

Solar PV now the lowest-cost new electricity source in most

emerging markets

Falling module prices drive rapid deployment across Africa,
MENA, and the Americas

Local manufacturing reduces import dependency and
logistics risk

Grid-parity and off-grid demand create durable, long-term

market pull

Why Local Production Wins

Import tariffs and freight costs disadvantage

imported modules

Governments actively incentivize domestic

manufacturing

Local factories capture value-added margin not
available to resellers

Faster delivery cycles serve project developers
efficiently



Why Financial Modeling Is Critical

1 2 3

Separate CAPEX from OPEX Avoid Undercapitalization Enable Bankable Business
One-time setup costs and recurring New manufacturers systematically Plans

operational costs require entirely underestimate OPEX — especially Lenders and equity partners require
different funding strategies and risk raw materials and working capital ROI, payback, and break-even
profiles requirements analysis before committing capital

/N Working capital equivalent to 3-6 months of OPEX should be reserved in addition to CAPEX — the cash conversion
cycle for a new factory can last 90-120 days.



CAPEX Breakdown: 20-50 MW Semi-Automated Line

Production Machinery Building & Infrastructure Installation & Commissioning
e Largestsingle costitem — stringers, « 3,000-5,000 m?facility required for e On-site equipment setup,
laminators, testers, framers production, warehousing, and calibration, and process validation
o Turnkey line: $1.5M-$5M depending offices « Operator training included in a
on scale and automation level o Electrical systems, compressed air, proven turnkey manufacturing
« Semi-automated preferred for 20- climate control, and HVAC concept
50 MW: lower CAPEX, faster break- ¢ Industrial zone location e No prior PV manufacturing
even recommended for simplified experience required from the local
permitting team

Contingency Fund

o Experienced project managers allocate 10-15% of total CAPEX as contingency
» Covers unforeseen delays, permitting, and site preparation costs

o Critical buffer — especially in emerging market environments



OPEX Breakdown: Recurring Production Costs

Cost Category

Raw Materials

Labor

Utilities

Maintenance

Import Duties

Key Drivers

Cells (~40%), glass (~20%), frames (~14%), EVA,
backsheet, junction boxes

25-50 staff: operators, technicians, engineers, admin

Electricity (lamination, testing), water, compressed
air

Belts, membranes, calibration, spare parts

Cells and specialty materials often imported; duties
can erode margins

Relative Weight

70-80% of cost/module

Variable by region

Significant — tariff structure
critical

Included in TCO planning

Market-dependent

/\ Raw materials consistently represent over 70-80% of the cost per module. Supply chain strategy is the primary lever for OPEX control.



Production Output: What 20 MW Means in

Practice

Scale in Context

A 20 MW factory operating efficiently produces
enough solar modules annually to power

approximately ~15,000 households

Powerful metric for government engagement and
social license to operate

Domestic demand in most emerging marketsis
sufficient to absorb 20-50 MW output

Export to regional neighbors is a viable secondary

revenue stream

Revenue Drivers

¢ Local demand: Utility-scale, C&l, and residential solar
projects

¢ Pricing advantage: Locally produced modules

competitive vs. imports after duties and freight

e Export: Regional market access expands addressable
volume

¢ Government projects: Electrification programs as
anchor offtake



Key Financial Metrics: ROI, Payback, Break-Even

Break-Even Point

The production volume at
which total revenue equals total
costs

Driven by module selling price,
OPEX per unit, and fixed cost
absorption

Semi-automated lines reach
break-even sooner due to lower
CAPEX base

Payback Period

Time for net cash flows to
recover the full initial CAPEX
investment

Typical range: 3-7 years —
highly sensitive to local module
pricing and OPEX

Government incentives (tax
holidays, duty exemptions) can
materially shorten payback

Return on Investment (ROI)

Measures total profitability
relative to capital deployed

Technology choice (PERC vs.

TOPCon/HJT) affects module
price premium and long-term
ROI

Currency risk (forex) must be
stress-tested — a20%
devaluation can require a 25%
revenue increase to maintain

debt service



Risks and Key Assumptions

Market & Pricing Risk

Global module prices are volatile
— raw material cost swings
directly compress margins

Local selling price sensitive to grid
tariff policy and import
competition

Demand assumptions must be
validated against real project
pipeline

Operational Risk

e Yield and scrap rates materially
affect cost per module and P&L

e Gridreliability in emerging
markets affects utility cost and
production continuity

e Labor skillgap may require
upfront investment in training

Financial & Forex Risk

CAPEX denominated in EUR/USD;
revenue in local currency —
structural forex mismatch

Currency devaluationrisk is the
single greatest financial challenge
in emerging markets

Loan repayment in hard currency
vs. local revenue creates ongoing
exposure

[ Keyassumptions: stable module pricing, 85%+ capacity utilization within 12 months, access to competitively priced raw
material supply chain, and supportive local regulatory environment.



Strategic Conclusion

1 2 3
Market Timing Is Favorable Model Must Be Rigorous Proven Concept De-Risks
Solar is the cheapest electricity OPEX — not CAPEX — determines Entry
source in most target markets — local long-term profitability; most failures A proven turnkey manufacturing
manufacturing captures a structural, stem from underestimating raw concept with on-site training reduces
durable opportunity material costs and working capital the learning curve and accelerates
needs time to commercial production

© A 20-50 MW semi-automated factory, financed at $1.5M-S5M CAPEX, with realistic OPEX planning and a defined
local market, represents a financially viable and strategically sound entry point into solar module manufacturing in

emerging markets.
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