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Global Solar Installations Set To Further Rise in 2023
S BRA PR E S LG T 20234 3 — 25 Tt

® We expect global solar installations to reach 250 GW in 2022 and further
jump to 380 GW in 2023, representing YoY growth of 52%. According to Rating; Outperform
SolarPower Europe, global newly installed solar capacity in 2021 reached
approximately 168 GW, up 21.4% YoY. The top five markets in the world
collectively contributed 128.7 GW of new solar installations in 2021, accounting PP i) N
for about 76.7% of global installations. With the successful commission of
polysilicon new production capacity in 2H2022 and onwards, we estimate newly
installed solar capacity globally to reach 250 GW/ 380 GW/ 485 GW in Flangfgng Il:lde?( VS;SOIar Glass
2022/2023/ 2024, respectively, representing YoY increase of 49.0%/ 52.0%/ fHAEFEE vs SRS
27.6%. Domestically, we expect the China market to contribute new I FlatGlass —— Hang Senglndex —— Xinyi Solar

installations of 90 GW/ 120 GW/ 150 GW in 2022-2024, respectively. 20
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® The rise in polysilicon supply is set to increase downstream capacity
utilization, boosting solar module output. Due to shortages, polysilicon
price spiked to a 10-year high in 2022. Polysilicon supply is estimated to jump
from 0.9 million tons in 2022 to 1.5 million tons in 2023, up 64% YoY. The

uE é_ surge in the supply of polysilicon from 4Q2022 is expected to boost the Zz
% & production capacity utilization in the downstream. With an overproduction rate 5
5 of 125%, we estimate solar module output in 2022-2024 to be 313 GW/ 475 ©
i = GW/ 606 GW, respectively. The strong solar module production output © ' . ' '
% 3 expected for 2023 and 2024 is certain to drive up the demand for solar module § O3 8 § 8 § 8§ 8 §8 8 8§ +«
" & accessories such as EVA, back boards, aluminum frames and solar glass. g @ § 5 § 5 E ? &%) 5 é §
= *E ® We are bullish on solar module accessory makers. Due to the projected rise Source: S&P Capital IQ.
= UCj- in the output of solar modules from 2023-2024, we favor the tier-1 solar glass

makers in the market given their competitive cost advantage. We expect that Historical global solar installations
supply and demand of solar glass will maintain a healthy relationship in both SR RGBS =
2023 and 2024, with solar glass price expected to remain stable. We

recommend solar glass industry leaders and we favor Flat Glass Group (06865 0 1678
HK; rating: "Buy") as we believe the expected surge in solar glass shipment will 1w /
speed up its growth in 2023-2024. Ho
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® Risk: Global solar installations may miss expectation; overcapacity of solar

glass; raw materials and energy price hikes.
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Source: Solar Power Europe.
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We expect global solar installations to reach 250 GW in 2022 and further jump to 380 GW in 2023, representing YoY
growth of 52%. According to data from SolarPower Europe (SPE), the world's total newly installed solar capacity in 2021
reached approximately 168 GW, representing a year-on-year increase of 21.4%. The top five global markets in 2021 were: China
(added 54.9 GW, up 14.0% YoY), the United States (added 27.3 GW, up 42.2% YoY), the European Union (added 25.9 GW, up
34.2% YoY), India (14.2 GW added, up 264.1% YoY), and Japan (6.4 GW added, down 22.0% YoY). The top five markets in the
world collectively contributed 128.7 GW of new solar installations in 2021, accounting for about 76.7% of the global total during
the year. We expect China, US and EU markets to continue to be the world's largest solar markets over the next few years,
accounting for more than 55% of the global annual solar capacity additions from 2022 to 2024. As countries are rolling out
ambitious renewable energy investment plans to meet their obligations under the Paris climate agreement, overseas markets are
expected to play a more important role as a major growth engine for global solar energy investment. Shortages in polysilicon
supply in 2021 led to a spike in selling price and also restrained global growth of solar installations during the year. With the
successful commission of polysilicon new production capacity in 2H2022 and onwards, we estimate newly installed solar capacity
globally to reach 250 GW/ 380 GW/ 485 GW in 2022/2023/ 2024, respectively, representing YoY increase of 49.0%/ 52.0%/
27.6%. We believe that overseas markets will be an important growth driver of global solar installations in the next few years.
Domestically, we expect the China market to contribute new installations of 90 GW/ 120 GW/ 150 GW in 2022-2024, respectively.

Figure-1: Global solar installations forecast in 2022 Figure-2: China solar installations forecast in 2022
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Source: CPIA (China Photovoltaic Industry Association), Guotai Junan International. Source: CPIA, Guotai Junan International.

The rise in polysilicon supply in the market is set to boost solar module output, which is to drive the growth of solar
energy investment. The supply shortages of polysilicon is the core factor suppressing growth of solar installations globally, and
the growth rate of newly installed solar capacity globally will depend on the pace at which new polysilicon production capacity is
put into operation. The solar industry is currently in a state that supply (the upstream polysilicon) determines the demand (module
production and global solar installations). At present, the profit of the entire solar industry value chain is centered around the
upstream polysilicon segment, and the high profitability is attracting many new market entrants to the polysilicon market
(approximately 8 new players/ market entrants are set to enter the market in late 2023 and 2024, bringing with them at least
500,000 tons in new production capacity). Global solar installations are reliant on the supply of solar modules, and output of solar
modules is largely dependent on the supply of upstream solar materials (i.e. polysilicon, wafer and cell). Polysilicon requires an
expansion cycle of approximately 24 months. The short supply of polysilicon since 2H2020 has sent selling price spiking to a
10-year high, seen in most of 2022. The gradual ramp-up in the supply of polysilicon from 2H2022 and onwards will certainly
boost the production capacity utilizations in the downstream. The current market consensus is that the polysilicon price will fall
sharply in 2023 as a result of dramatic surge in its supply. The cheaper upstream raw materials will lead to less expensive solar
modules and may stimulate more of its demand.
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Figure-3: Capacity and output of polysilicon in China Figure-4: Total polysilicon supply in the China market
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Source: CPIA, Guotai Junan International estimates. Source: CPIA, Silicon Industry of CNMIA, China Customs, Guotai Junan

International estimates.

Domestic production capacity of polysilicon is estimated to reach 1.2 million tons per annum by end of 2022 and further
to above 2 million tons per annum by the end of 2023. Domestic production capacity of polysilicon was approximately 520,000
tons in 2021, up 23.8% YoY. Polysilicon production volume amounted to 505,000 tons in 2021, up 28.8% YoY. Taking into
consideration the 104,000 tons of net polysilicon imports, total supply of polysilicon in the China market reached approximately
609,000 in 2021, up 24.3% YoY. As domestic polysilicon capacity is poised to hit 1.2 million tons by end of 2022 and above 2.2
million tons by the end of 2023 according to the Silicon Industry of China Nonferrous Metals Industry Association, we estimate
domestic polysilicon production output to be 820,000 tons in 2022 and 1.45 million ton in 2023. Taking into consideration
polysilicon imports (net), domestic polysilicon supply is projected to be 915,000 tons in 2022 and 1.5 million tons in 2023,
sufficient to produce approximately 320 GW and 540 GW of solar modules in 2022 and 2023, respectively. The dramatic rise in
the supply of polysilicon in 2023 and onwards will clear the current hindrance and accelerate growth of global solar installations.
Price of polysilicon has begun to drop in early December 2022 and the downtrend is expected to continue throughout 2023. We
expect the average price of Polysilicon to be RMB135/kilogram, which is less than half of the more than RMB300/kilogram seen in
2022.

The production output for solar modules will hit 475 GW and 606 GW in 2023-2024, respectively. The entry of new
production capacity of polysilicon into the market will bring down the price of polysilicon from 2023 onwards further stimulating
demand for solar materials. Due to its supply shortage, polysilicon price jumped from US$8.3/kilogram quoted in mid-2020 to
US$45.0/kilogram in mid-August 2022. However, the price of polysilicon has started to show signs of weakness with its latest
quotation of US$43.1/kilogram in early December 2022. We believe that with the dramatic surge in the supply of polysilicon in the
market, its price will continue to fall in 2023 and 2024. The decline in polysilicon price will further stimulate downstream demand
and increase the production output of wafer, cell and module. The fall in the polysilicon selling price is set to bring down the price
of downstream solar materials, especially the price of solar module. The market is expecting the solar module price to drop by
between 20% and 30% in 2023, thanks to a cheaper polysilicon price. The cheaper solar module is also projected to stimulate
downstream solar system installation in 2023 onwards. With an overproduction rate of 125%, we estimate that solar module
output in 2022-2024 to be 313 GW/ 475 GW/ 606 GW, respectively. The strong solar module production output expected for 2023
and 2024 is set to drive up demand for solar module accessories/ auxiliary materials such as EVA, back boards, aluminum frames
and solar glass. We are thus bullish on the outlook of solar module accessories makers due to the projected rise in the output of
solar modules from 2023-2024.
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Figure-5: Historical solar glass inventory in China Figure-6: Historical solar glass production capacity
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Source: SCI, Guotai Junan International. Source: SCI, Guotai Junan International.

Table-1: Supply and demand analysis of solar glass

2020 2021 2022E 2023E 2024E
Global solar installations (GW) 138.2 167.8 250.0 380.0 485.0
Solar module production / demand (GW) 124.6 182.0 3125 475.0 606.3
Overproduction ratio (%) 90% 108% 125% 125% 125%
Solar glass capacity at year end (tpd) 29,540 41,260 78,180 110,880 133,880
Newly added capacity for the year (tpd) 4,180 11,720 36,920 32,700 23,000
Average solar glass capacity of the year (tpd) 27,450 35,400 59,720 94,530 122,380
3.2 mm glass (7.01 GW / 1,000 tpd) - module
equivalent (GW) 192.6 248.3 418.9 663.1 858.5
2.0 mm glass (5.61 GW / 1,000 tpd)— module
equivalent (GW) 154.0 198.7 335.1 530.5 686.8
3.2 mm glass penetration (%) 80% 70% 60% 48% 45%
2.0 mm glass penetration (%) 20% 30% 40% 52% 55%
Demand for solar glass (capacity tpd) 18,651 27,891 49,003 76,516 98,307 ¥
Capacity demand /average capacity ratio (%) 67.9% 78.8% 82.1% 80.9% 80.3% %
Source: CPIA, SPE, Guotai Junan International estimates. *Note: assume glass output rate of 75% and module conversion rate of 20.5% for 3.2mm and 2.0mm (Q‘
glass production. %
i
2
Figure-7: Price of 2.0mm processed PV glass in China Figure-8: Price of 3.2mm processed PV glass in China 2
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Source: Solarzoom, Guotai Junan International. Source: SCI, Guotai Junan International.
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Investment logic and investment suggestion: We favor the tier-1 solar glass makers in the market given the projected rise in
the module production from 2023 and onwards. The market is concerned that solar glass industry might experience overcapacity
in 2023 and 2024, but we believe that the risk warning mechanism in the solar glass industry (in which, public hearings need to be
conducted by industry associations approved by government authorities for all the new solar glass projects planning to be

N
constructed or commissioned; non-efficient capacities or capacities deemed to cause solar glass industry overcapacity will not be §
permitted to enter the market) will play the critical role in protecting the market from entering into overcapacity. From the é
information we have gathered from the market, certain new solar glass projects either failed to pass the hearings or their §
production line commissioning dates were postponed by 6 to 12 months. We believe the said risk warning mechanism will protect o
the industry from the potential risk of overcapacity. Based on our analysis, the supply and demand of solar glass will maintain a
healthy relationship in both 2023 and 2024 (see Table-1), and solar glass price is expected to remain stable going forward. Scale
of new solar glass capacity addition in 2024 is projected to fall in an effort for the industry to digest the 69.6 kilotons in new
capacity added between 2022 and 2023. We expect the industry-leading glass makers to benefit from a surge in glass shipments
and realize earnings growth. Although low glass price is expected to become a new normal from 2023 onwards, the leaders in the
industry are still expected to achieve a gross margin of between 20% and 25%, in our analysis. In fact, we’ve noticed that the
nationwide solar glass inventory level of solar glass has been experiencing a decline since October 2022 and the price of solar
glass has been picking up. By and large, we recommend solar glass industry leaders and we favor Flat Glass (06865HK; rating:
"Buy") as we believe the expected surge in solar glass shipments is set to speedup growth of both companies in 2023-2024.

Risk factors: Rise in solar glass raw materials as well as energy cost; global solar installations may miss expectation; solar glass
overcapacity could lead to a fall price.
Table-2: Peers comparison

Company Stock Code Currency Last price PER PBR ROE(%) EVIEBITDA(x) Market Cap

(in local $) 21A  22F 23F 24F 21A 22F 23F 24F 22F 22F HK$ mn

Solar Cell & Module

Canadian Solar Inc cslQus usD 34.11 220 132 72 62 12 09 09 08 8.3 73 17,021

Jinko Solar Holding Co-Adr JKS US usb 51.04 218 169 79 69 14 13 12 09 7.0 17.2 19,900
Renesola Ltd-Adr SOL US usD 4.68 468 468 142 86 83 na. na na 1.3 n.a. 2,444
Simple Average 302 257 98 73 36 11 10 08 55 12.3

Weighted Average 234 172 80 67 17 12 10 08 7.2 127 N
Solar Glass - A Share Peers ;:
Almaden Stock Co-A 002623 CH CNY 29.30 97.7 418 212 144 18 17 16 14 4.0 n.a. 6,506 e
Ancai Hi-Tech Co-A 600207 CH CNY 6.13 252 269 143 95 28 25 19 16 95 n.a. 5,900 5
Csg Holding Co Ltd- A 000012 CH CNY 6.93 139 99 83 72 19 17 15 13 16.5 n.a. 18,522 3
Flat Glass Group Co Ltd-A 601865 CH CNY 33.20 335 298 211 161 60 51 42 34 18.1 19.8 71,100 ‘Q
Simple Average 426 271 162 118 31 28 23 19 12.0 19.8 %
Weighted Average 336 268 184 140 48 41 34 28 16.4 19.8 ]

2

[}
Solar Glass - H Share Peers =
Flat Glass Group Co Ltd-H 06865 HK HKD 17.86 154 161 116 91 27 26 22 18 16.4 194 71,100
Irico Group New Energy Com-H 00438 HK HKD 9.31 64 na na na 07 na na na n.a. n.a. 1,666
Luoyang Glass Company Ltd-H 01108 HK HKD 7.46 139 128 80 48 11 11 10 08 8.4 10.3 10,716
Xinyi Solar Holdings Ltd 00968 HK HKD 8.28 154 168 126 100 25 23 21 18 14.0 1.8 76,061
Simple Average 128 152 107 79 17 20 17 15 129 13.8
Weighted Average 312 257 222 168 25 23 20 18 14.7 15.1

Source: Bloomberg, Guotai Junan International. Updated as of December 20" 2022.
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Company Rating Definition
The Benchmark: Hong Kong Hang Seng Index

Time Horizon: 6 to 18 months

Rating Definition
Buy SEN Relative Performance >15%;
or the fundamental outlook of the company or sector is favorable.
Accumulate ==, Relative Performance is 5% to 15%;

or the fundamental outlook of the company or sector is favorable.

Neutral ks Relative Performance is -5% to 5%;
or the fundamental outlook of the company or sector is neutral.

21 December 2022

Reduce V=S Relative Performance is -5% to -15%;
or the fundamental outlook of the company or sector is unfavorable.

Sell S Relative Performance <-15%;
or the fundamental outlook of the company or sector is unfavorable.

Sector Rating Definition

The Benchmark: Hong Kong Hang Seng Index
Time Horizon: 6 to 18 months

Rating Definition

Outperform AR T Relative Performance >5%;
or the fundamental outlook of the sector is favorable.

Neutral Hrff Relative Performance is -5% to 5%;
or the fundamental outlook of the sector is neutral.

Underperform kN Relative Performance <-5%;
or the fundamental outlook of the sector is unfavorable.

DISCLOSURE OF INTERESTS

(1) The Analysts and their associates do not serve as an officer of the issuer mentioned in this Research Report.
(2)  The Analysts and their associates do not have any financial interests in relation to the issuer mentioned in this Research Report.

?3) Except for CHINA GRAND PHARMACEUTICAL AND HEALTHCARE (00512 HK),LUZHOU BANK (01983 HK),SF REIT (02191
HK),JINSHANG BANK (02558 HK),BANKOFZHENGZHOU (06196 HK),Guotai Junan and its group companies do not hold equal to or
more than 1% of the market capitalization of the issuer mentioned in this Research Report.

(4)  Guotai Junan and its group companies have had investment banking relationships with IRICO GROUP NEW ENERGY (00438 HK) within
the preceding 12 months.

5) Guotai Junan and its group companies are not making a market in the securities in respect of the issuer mentioned in this Research
Report.

(6) Guotai Junan and its group companies have not employed an individual serving as an officer of the issuer mentioned in this Research
Report. There is no officer of the issuer mentioned in this Research Report associated with Guotai Junan and its group companies.
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This Research Report does not constitute an invitation or offer to acquire, purchase or subscribe for securities by Guotai Junan Securities (Hong
Kong) Limited ("Guotai Junan"). Guotai Junan and its group companies may do business that relates to companies covered in research reports,
including investment banking, investment services, etc. (for example, the placing agent, lead manager, sponsor, underwriter or invest
proprietarily).

Any opinions expressed in this report may differ or be contrary to opinions or investment strategies expressed orally or in written form by sales
persons, dealers and other professional executives of Guotai Junan group of companies. Any opinions expressed in this report may differ or be
contrary to opinions or investment decisions made by the asset management and investment banking groups of Guotai Junan.

Though best effort has been made to ensure the accuracy of the information and data contained in this Research Report, Guotai Junan does not
guarantee the accuracy and completeness of the information and data herein. This Research Report may contain some forward-looking estimates
and forecasts derived from the assumptions of the future political and economic conditions with inherently unpredictable and mutable situation, so
uncertainty may contain. Investors should understand and comprehend the investment objectives and its related risks, and where necessary
consult their own financial advisers prior to any investment decision.

This Research Report is not directed at, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in
any jurisdiction where such distribution, publication, availability or use would be contrary to applicable law or regulation or which would subject
Guotai Junan and its group companies to any registration or licensing requirement within such jurisdiction.

© 2022 GuotaiJunan Securities (Hong Kong) Limited. All Rights Reserved.
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