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Despite rapidly growing demand from the solar sector, fierce cut-throat competition is currently
dominating the polysilicon industry. Would you like to be up to date on the decisive market trends,
the latest technological developments and future price points? The Polysilicon Market Outlook 2027
provides you with all of that. The 102-page report analyzes hundreds of data and details, presents
them in a clear and compact form and draws insightful conclusions to help you navigate in a volatile
market.

» The introduction describes why the polysilicon industry is like a super tanker with a long brake
path, how the increasing Chinese share in production has changed this behavior, and why the pork
cycle from oversupply to shortage to oversupply has returned after a long break.

» The background chapter explains why monocrystalline solar cells and modules were able to
replace the once dominant multicrystalline technology within just five years and how almost the
same will happen between p-type and high-efficiency n-type cells.

» The technology chapter analyzes why the prevalent Siemens process has remained unchallenged,
how much progress fluidized bed reactor (FBR) technology has made for producing polysilicon
granules, and which activities are underway to upgrade silicon kerf loss from wafer sawing using
metallurgical processes.

» The capacity chapter lists 63 polysilicon supply contracts and screens the construction projects
of 36 new Chinese and three new Indian entrants and aspirants. A comprehensive table provides a
concise overview of all plant shutdowns, capacity expansions and greenfield projects implemented
and planned between 2019 and 2027. The chapter concludes with three trends that are shaping the
global polysilicon industry today.

» The supply chapter presents four different scenarios of production volumes and end-of-year
capacities for 45 polysilicon plants from 2020 through 2027. It highlights the market shares of the
top ten manufacturers, points out China’s dominance among the world’s polysilicon production
regions, and outlines how an industry shakeout could evolve. Finally, it details the production
volumes of electronic-grade polysilicon for each manufacturer and shows impurity specifications
and measurement data for electronic grade.

» The demand chapter quantifies the polysilicon demand of the semiconductor and photovoltaic
(PV) industries from 2017 through 2027. It analyzes the downside bias of traditional PV forecast
models and develops a new approach to predicting global PV installations. Moreover, the chapter
provides a wealth of data on market shares of various solar cell technologies, cell efficiencies, wafer
thickness and kerf loss, which all influence the specific silicon consumption.

» The balance chapter reconstructs the supply/demand balance for electronic-grade polysilicon
since 2009, compares the various demand scenarios with supply on the total polysilicon market
through 2027, and takes a special look at how close the market-clearing scenario (no oversupply)
came to actual PV installations in the past. In addition, the chapter presents a scenario of the
polysilicon demand for high-efficiency n-type solar cells.

» The duty chapter provides background on the anti-dumping measures of the Chinese Ministry
of Commerce and shows data from customs statistics to assess the effect of Chinese anti-dumping
duties on polysilicon imports from 2011 through 2022.

P The chapter on the U.S. import ban against products made with forced labor in the Xinjiang
Uyghur Autonomous Region in northwestern China elucidates the coercive nature of labor transfer
programs in Xinjiang and reveals who the main silicon metal suppliers of the top seven polysilicon
manufacturers in China are. The chapter also quantifies the share of Xinjiang-based plants in the
global output of solar-grade polysilicon.

P The price chapter examines the factors that have influenced the polysilicon spot price since 2020.
Based on an analysis of Chinese industry cost curves, the chapter forecasts how the spot price will
develop in China through 2027. For non-Chinese polysilicon, an alternative analysis explains how
the price is formed outside China.

» The outlook chapter assesses the global quartz reserves for silicon metal production and predicts
how much of these reserves will be consumed by polysilicon, silicones, aluminum-silicon alloys and
silicon-based anodes for lithium-ion batteries by 2030.
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Content Highlights

Chinese polysilicon market leader Tongwei will usher in a phase of fierce
cut-throat competition in 2024. Tongwei is planning to bring 575,000 metric
tons (MT) of new production capacity on stream, whereas Bernreuter Research
expects a market growth of 200,000 MT at most in 2024.

The polysilicon shortage in 2021 and 2022, which drove the spot price up
to almost US$40/kg, has lured many Chinese aspirants into the industry.
The new report from Bernreuter Research screens 36 companies; among
them, 14 have started to construct or already to ramp up a new polysilicon
plant. Besides Tongwei, however, other leading manufacturers have
also expanded production. If all new capacities were ramped up in 2024,
oversupply would swell to 1.4 million MT. With its low manufacturing costs
and proven product quality, Tongwei will push most, if not all, new entrants
out of the market.

In total, the third shakeout wave in the polysilicon industry will eliminate
a capacity of up to 2.4 million MT, compared to 275,000 MT during the second
wave - from 2018 through 2020 - and 135,000 MT during the first - between
late 2010 and early 2013. For 2024, Bernreuter Research expects the
polysilicon price to undercut the all-time low of US$6.75/kg reached in June
2020.

While China’s share in the global polysilicon output will further increase
to 90% in 2023 (to even 92.5% in solar-grade material), the non-Chinese
manufacturers Wacker, OCIl, Hemlock Semiconductor and REC Silicon will
remain exempt from the shakeout. The reason for that is the Uyghur Forced
Labor Prevention Act in the United States, which bans products from the
Xinjiang Uyghur Autonomous Region in northwestern China. The legislation
has created a separate, higher-price market for non-Chinese polysilicon
manufacturers, which do not use silicon metal from Xinjiang as feedstock.

The shakeout in China is coming even though the polysilicon industry’s
largest customer, the solar sector, is growing rapidly. In contrast to other
analysts, Bernreuter Research assumes that annual PV installations will rise
from 425 GW in 2023 to 1,100 GW in 2027, which is equivalent to an average
annual growth rate of 26.8%. Traditional forecast models have mostly
underestimated PV growth. Therefore, Bernreuter Research has adopted
a more aggressive approach. The rapid growth will fuel strong demand for
silicon metal, which is made of quartz (Si02). As a result, quartz for silicon
metal will run short in the second half of this decade.

With in-depth analysis of demand, sophisticated supply/demand scenarios
and price forecasts through 2027, the latest purity and cost data on the
dominant Siemens process and fluidized bed reactor technology, as well
as many other market trends, The Polysilicon Market Outlook 2027 provides
comprehensive, detailed and up-to-date information on the global markets
for solar-grade and electronic-grade polysilicon.
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“Invaluable report and well worth the investment”

9 9 Bernreuter Research does an outstanding job of presenting the polysilicon market in great detail and ’ é' ii S i | fex
explaining the market conditions affecting it. The Polysilicon Market Outlook 2027 gives detailed 7 A Lam Research Company
history as well as projections on how the market is expected to respond to the supply and demand
variables in play. It also provides information on the various companies comprising the market. The
report is invaluable and well worth the investment.

Douglas S. Tinnel, Director, Supply Chain at Silfex - A Lam Research Company [#

“Incredibly enlightening and thorough”

99 | recently purchased the Polysilicon Market Outlook 2027 from Bernreuter Research, and | must say, it G R E E N

exceeded my expectations. As an academic deeply involved in researching markets, | found the insights EERRD, ALLOY
provided on the polysilicon market to be incredibly enlightening and thorough. The report is detailed,

well-structured, and presented in a way that is both accessible and informative. It has significantly

contributed to my understanding and research work. | highly recommend Bernreuter Research to

anyone looking for in-depth analysis and data on the polysilicon industry.

Mehrshad Motahari, Chief Financial Officer of Green Ferro Alloy (FZC) LLC 12
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Overview of the report

Fierce cut-throat competition is dominating the polysilicon industry again. What will this industry look like
after a shakeout? How will the spot price develop through 2027? What effect does the U.S. import ban have
against products made with forced labor in Xinjiang? Which polysilicon manufacturers source silicon metal
from Xinjiang? Will quartz for the production of silicon metal run short? What are the prospects for
polysilicon plants outside China? How large will the polysilicon demand be for high-efficiency n-type solar
cells?

These and many other questions are answered by The Polysilicon Market Outlook 2027. If you would like to
be up to date on the decisive market trends, the latest technological developments and future price points,

the 102-page report provides you with all of that. It analyzes hundreds of data and details, presents them in
a clear and compact form, and draws insightful conclusions to help you navigate in a volatile market.
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