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e Summary
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Methodology since 2012 :(i“‘

* RTS Conducted primary survey for production amount and
production capacity with global partners

» Task 1 experts and supplementary information from industry
associations also contribute the analysis
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Installation, PV module production and capacity *(';.
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« 2023 :736 GW of production with >1.4 TW/year production capacity
« Capacity enhancement is slowing down in China. Active in USA and India
* Demand supply gap continues in 2025

Source : IEA PVPS, Trends Report 2024



Production amount and manufacutruing capacity :Ci‘-‘

Global Production amount and annual production capacity
along the value chain (GW)

1800

1625

1600 1395 1427 1405
1400
1200
1000 — 804

200 753 726

600

400

200

0]
Polysilicon Wafer Cell PV module

(capacity including
semiconductor)

M Production W Capacity

+  Manufacturing capacity continues to be in excess of the demand along the value chain

«  Spot price of PV modules has been below 10 cents/W since the end of May 2024 due to the huge
supply-demand gap

PV module prices have fallen below manufacturing cost, resulting in “involution” where the PV industry is
exhausted by fierce price competition.
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Spot price trends: PV module
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Rising raw material prices are pushing up production costs, but manufacturers
have not yet passed these increases on to end users.

Major manufacturers plan to reduce production volumes in October to adjust
the supply-demand balance.
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PolySilicon production trends :(i‘-‘
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Global Polysilicon production{Unit: Million tons)

W Poly for solar cell W Poly for semiconductor

* Production in 2024 was 1,957,000 tons, up 21.7% from the previous year.
* Year on year growth rate was decreased from 61% of 2023
* The consumption amount for polysilicon used for solar cell reduced
to 2g/W in 2024 to 5.6 g/W !
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Wafer Production trends :Ci‘-‘
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* Global wafer production amount in 2024 reached 804 GW, up 18% from 2023

+ China has ~97% of production share.

+ Other producing countries are Vietnam, Thailand, and Malaysia where major PV companies have
manufacturing site

* n-type wafer increased its market share from 30% in 2023 to 70% in 2024

+ M10 (182 mm square) is standard and larger sizes become the mainstream

Rectangular wafers are expected to gain significant market share, and G12 standard (210 mmssquare)

and larger wafers are expected to appear in the future.
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* Global production of solar cells (including thin-film solar cells) in 2024 was 753 GW..
The year on year growth rate in 2024 was decreased to 17% from the previous year (63%)

* TopCon became mainstream technology in 2024 (70% share) from 30% in 2023

* Reduction of Ag consumption for electrode is key challenge to achieve TW market (17% of global
Ag production used for PV) 9



Change of technology :Ci‘-‘
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Global production of solar modules (including crystalline silicon and thin-film technologies) in 2024
was 726 GW, up 19% from the previous year; the growth rate from 2022 to 2023 was 62%

China produced 627GW (86%).

Other countries: India produced 24 GW, the US 23 GW, Vietnam ~20 GW, Thailand ~10 GW, and
Malaysia about 7 GW in 2024

Production location is affected by policy and measures for local production »
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USA
* Inthe U.SS., PV module production capacity increased with incentives under IRA, Inflation
Reduction ACT, incentive for production amount
« The U.S. module production capacity reached at the level that can meet its own demand.
» Trade barriers such as anti-damping duty protects domestic production

India

* India increased production capacity with PLI scheme that provides incentives for production.

» India is attracting attention as a new exporter of PV modules. Product

« Certification scheme: ALMM, Approved List of Models and Manufacturers to promote
domestic production

EU
* EU is expected to realize production capacity through the Net Zero Industry Act (NZIA) passed

in 2024, 40% share of EU-made clean products by 2030
* EU and member states' own support measures for investment
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The U.S. Court of International Trade (CIT) has issued a ruling imposing anti-circumvention duties on solar cell products
imported from Cambodia, Malaysia, Thailand, and Vietnam, retroactive to June 6, 2022.

S o
|
DOC announced that ITC launched anti-dumping and anti-subsidy investigations for solar cell
and module imported from India, Indonesia, and Laos (August 27, 2025)

@
L

Due to India's purchase of crude oil from Russia, among other reasons, a presidential order was issued imposing a 25% ad
valorem tax on imports of Indian products. The tax rate, including reciprocal tariffs, is 50%.(August 27, 2025)

" Solar products detained under the Uyghur Forced Labor Prevention Act (UFLPA). Inspections may be
stricter. %.(August 25, 2025)

Source : RTS Corporation
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According to Sinovoltaics, the Middle East and Africa region could reach solar Egypt :

module production capacity of 62.12 GW/year and cell production capacity of *  Plans are underway to establish a 2GW/year

52.55 GW/year by 2030. , solar cell factory and 2GW/year PV module
factory 2GW, and a BESS factory with 1GWh /year.
JA Solar and other companies invest.

*  China's Sungrow Power Supply has announced
plans to establish a battery factory with

10GW/year of production capacity.

Algeria :

* Discussion is underway with
Kibing Group (China) to establish
PV module glass factory

=l
Nigeria . Ethiopia:
* Plan to establish 1GW/year « Japan's TOYO owns a solar cell
module factory is ongoing factory

* Shipments in the first half of

Agency(REA) , InfraCorp and 2025 Wi”' reach 1.6 GW
Solarge (Netherland) * An additional 2 GW/year

g . factory is preparing for
established a joint compay operation, scheduled for full
production in Oct. 2025
* Products are already sold out

through the first half of 2026

e Rural Electrification



PV module technologies :(i‘i‘
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Photovoltaic module production (GW)
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* 98% of production was crystalline Si (mainly monotype)

« ~78% of PV modules are glass-glass, bifacial
* Encapsulants: EVA(53%), EPE(37%), POE, ...

* Thin film: mainly CdTe technology
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Manufacturing capacity of major PV module manufacturers ”G“
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Conversion efficiency levels by PV technology (m
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Wood Mackenzie reported 589 GW of inverters for PV systems were shipped
worldwide in 2024

Production capacity is exceeding 1 TW/year in early 2025

China has strong presence in inverter manufacturing

Huawei and Sungrow, top 2 has over 55% of the global share in 2024

Trends

hybrid inverters to combine PV power generation and storage batteries
showed growth.

Capacity increase of string inverters was observed in 2024

Development of central inverter technology capable of handling 2,000 V is
expected to advance.

The introduction of grid forming (GFM) inverters, which combine a PCS
with pseudo-inertial force is being underway.

Cybersecurity (Controlability) is an issue
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The market in 2024 : 111 GW (Source: Wood Mackenzie) up 20% from
2023
The U.S. is the largest market for tracking systems. It is reported that
the adoption rate of tracking systems in the utility scale PV projects has
reached 90%.
U.S. tracking system manufacturers have larger presence in the market.
Nextracker (U.S.) is NoTin shipment followed by Arctech Solar (China),
Gamechange Solar (US), PV Hardware (PVH) (Spain), and Array
Technologies (US).
India and Saudi Arabia and South America, adoption of tracking
systems is increasing



Summary of PV Industry status ~(5a‘
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