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Shanghai Aluminum YTD Trend: Ups and downs. Collapsing cost? Production cut

W . and resumption in Southwest? Uncertain consumption outlook?
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Supply-side long-range outlook: Growth rate of primary
aluminum production in China has obviously "stepped down"

€ The growth rate of primary aluminum production in China fell visibly in mid-to-late 2017 due to supply-side policies
and slowing growth of social finance. For the asset-heavy aluminum smelting industry, it is difficult to go against
the trend in an environment where the credit expansion of the whole society tends to slow down.

China's primary aluminum production growth rate "stepped down" distinctly in mid-to-late 2017
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The transfer of aluminum capacity to the southwest
represented by Yunnan may be nearing an end

€ From past experience, China's electrolytic aluminum industry will undergo a major capacity migration every
five years or so. Energy consumption and power rationing may become important signposts for how the energy
landscape will change over the next five years. Given the frequent supply disturbances of southwest hydropower
over the past two years, the transfer of primary aluminum production capacity to southwest production areas
represented by Yunnan may be nearing an end.

€ In early 2023, China's priamry aluminum production increased at a relatively high rate (YoY), which was largely
due to the effect of the low base in the same period in 2022, not the release of new capacity projects. Judging
from newly-released capacity this year, there is not much pressure for new capacity from the supply side.
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\ Less Stable Aluminum Supply — 1. Power supply shortage

€ Primary aluminum supply tends to be less stable due to production restriction directly caused by power rationing amid
energy crunch.

@ Especially for Yunnan, a key area that has formed a marginal increase in domestic primary aluminum supply in the past
few years, the local water supply has encountered abnormal disturbances for two consecutive years, while at the same
time, there is also a temporary shortage of power generated by other energy sources. Under such circumstances, the
disadvantages of relying heavily on hydropower in Yunnan's power structure began to emerge. Due to the less stable
power supply, primary aluminum producers in Yunnan cut production in 2021 and 2022.

Higher share of wind and solar power installtion

0 L
Hydropower accounts for more than 80% of total power generation in Yunnan expected in Yunnan for the next few years
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\ Less Stable Aluminum Supply — 1. Power supply shortage

From 2021 to 2022, large-scale hydropower stations in 10 billion KWH of electricity generated by Wudongdong and
Wudongde and Baihetan were put into operation in Yunnan, Baihetan hydropower stations is retained for Yunnan during dry
but not much electricity was actually retained in the province. season (4 billion KWH from Baihetan station is for replacement)
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Among the key hydropower projects in Yunnan, Baihetan
hydropower station was completed in late 2022, while Toba
hydropower station is expected to become operational by
the end of the 14th Five-Year Plan period (2021-2025)
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\ Less Stable Aluminum Supply — 1. Power supply shortage

€ In the next 1-2 years, the power crunch in Yunnan may still be the headwind. The resumption of production of primary aluminum in
Yunnan in 2023 is likely to fall short of expectations, or after the resumption of production during the wet season, production might
decline again in the second half of the year when the dry season arrives, which leads to the hidden cost of reducing and resuming
production.

€ From the long-term outlook, we tend to believe that during the major transfer of China's primary aluminum production capacity every five
years, the latest round of production capacity shift to the southwestern production areas represented by Yunnan may be nearing an end.
We are already seeing a decline in the stability of primary aluminum supply, which may provide an opportunity for the aluminum market
to bottom out after a short period of oversupply.

According to Yunnan power supply-demand balance chart, there are still concerns about power shortages in 2023
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\ Less Stable Aluminum Supply — 2. Firm power prices

€ Primary aluminum supply tends to be less stable due to firm power prices.

€ In the revolutionary wave of switching between old and new energy, primary aluminum, as a traditional industry with high power
consumption and high carbon emission, has seen less stable supply since 2021, which is the core driving force that we believe
that once aluminum price falls, it would have some support at the bottom, and could even bounce out of the bottom. At a time

when macro cycles affect overall commodities, differentiated pricing on the supply side may bring some alpha benefits to
aluminum varieties.

Aluminum smelter full cost curve in late Jan 2021 Aluminum smelter full cost curve in late Mar 2023
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W& Less Stable Aluminum Supply — 2. Firm power prices

& Given the fact that the cost of electricity can basically account for more than 30% of the complete cost of primary
aluminum smelting, the cost of electricity may be relatively stable in the medium and long term, supported by coal supply
disruption, step tariff policy for electricity, primary aluminum being included in compliance cycle of China's carbon market,
and others factors.

Mainstream coal prices in the domestic market China's power consumption per ton of aluminum already at
still higher than those before 2021 world's top levels

Electricity Electrolysis 2021
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Southwest Hydropower
Dynamic Tracking:
Short-term water supply
Improves, long-term
concerns remain




Short-term view: Yunnan's water supply margin slightly improved,
\ but the overall power generation capacity remains to be seen

» From the perspective of the overall situation in Southwest China, Yunnan and Sichuan both have a power
generation structure of "hydropower as the mainstay and thermal power as the supplement". Therefore, the

water supply conditions and the water level of hydropower stations would disturb the local power generation
capacity.

> Precipitation data indicated: Recently, the precipitation from the upper reaches of the Q/ngha/ Tibet Plateau
has improved, corresponding to an increase in snowmelt. In addition, the marginal improvement in precipitation
in the Jinsha River, Lancang River, and Nujiang River basins in Yunnan has boosted the power generation of
local hydropower stations.The precipitation in Minjiang and Tuojiang areas in Sichuan remains at high levels,
and the local hydropower stations have sufficient power generation capacity, and their power generation
capacity is normal.

> Water line data indicated:

» 1) The current water levels of Xiangjiaba and Xiluodu, the main hydropower stations on the Jinsha River in Yunnan, are at a relatively low level in the same
period, and the corresponding water storage capacity is also at a low level. Their power generation capacity may not be as good as in the year ago period.

» 2) Current water levels of Nuozhadu and Xiaowan, the main hydropower stations on the Lancang River in Yunnan, are at the median level for the same period,
and their power generation capacity may be similar to that of the same period in previous years.

» 3) Water level of the Ertan Hydropower Station in Sichuan is higher than that of the same period in 2022, while the water level of Jinping Hydropower Station
is lower than that of the same period of 2022. The overall power generation capacity during the wet season is guaranteed.

» 4) In the Yangtze River Basin, the Three Gorges Hydropower Station has more inflow than outflow, which increased the water storage capacity of the
hydropower station, and the corresponding water level is close to returning to the same period in previous years, but it is significantly lower than the 2022 level.

» Overall, the precipitation in the Qinghai-Tibet Plateau and the Lancang River Basin in Yunnan would improve slightly in the short term. However,
since the water levels of Xiangjiaba and Xiluodu in Yunnan are lower than the same period in previous years, the overall hydropower generation in
Yunnan may still be weaker than in previous years. In the future, it is necessary to focus on the water inflow and storage in Yunnan.
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Yunnan: Overall power generation in March was lower than the year
ago period mainly due to hydropower shortage
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& Sichuan: Overall power generation in March was lower than
the prior month mainly due to hydropower shortage

Sichuan Energy Mix
Solar

Total Power Generation in Sichuan

Hydropower Generation
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Precipitation observation: Tracking of daily precipitation in major
river basins in Southwest China

| Qinghai-Tibet Plateau |

Date BRI R R MEILR R Jinsha River Lantsang River Nujiang ‘ Minjiang i Tuojiang_
Ak 8 3 A #% | mix (g4 wd | xx | PN | KL | BF | Bk | W | B | Bd | B | R | S | ARk
2023/3/30 1.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/3/31 0 1.3 0 0 0 2.4 0 0 0 0 0 0 0 0 0 0
2023/4/1 0.3 0 2.5 0 0 0 0 0 0.2 0 0 0 1 0 0 0 0 0
2023/4/2 0 0 0 0 0 0 2.9 0 0.2 0.8 0 0 0 0
2023/4/3 4.3 0.3 0.2 0 0 0 0 0 2.3 0 1.1 0 0 0 0 2
2023/4/4 0.2 0 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/5 0 2.6 1.3 0 0 0 0 0 0 0 0 0 0 2.2 3.9 1.7 4.8
2023/4/6 0 1.5 0.1 0 0 0 0 0 0 0 0 45 3 0 4
2023/4/7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2
2023/4/9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/10 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/11 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0.1 45 0.1 0 0
2023/4/12 0 0 0 0 3.2 3 0 0 0 0 0 0 0 0 4.4 1.5 0 2.1
2023/4/13 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0 2.7 0
2023/4/14 0 0 0 0 0 1.2 2.4 0 0 0 0 0 0 0 0.9 3.8 0 0
2023/4/15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/16 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023/4/17 0 0 0.4 0 0 1 0 0 0 0 0 0 0 0 0 0.3 0 0
2023/4/18 0 0.5 0 0 0.7 0.1 0 0 0 0 0 0 4.7 0
2023/4/19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.9 0 0
2023/4/20 0 0.1 0.1 0 0.4 0 0 o 0o 0o 0 | 0 0 0
2023/4/21 "0 [0 Ty 01 0 2.3 0 0 0 {13 1.7 0 0 0o
2023/4/22 ! 1.3 0 10 0 3 0.1 0 0 [ 1.1 0 0.1 0 33 | 01 0.5 1.3
2023/4/23 ! 3.9 0 ) 0 1.6 0 0 0 1| 05 0 0 0 L0 0.1 3 0
2023/4/24 ! 0 2.8 | 0.9 0 0.1 0 0 0 0 2.7 1.8 ' 03 1.3 05 0 0
2023/4/25 | 4 0 L0 0 0 0 0 0 i o 0 0 0 01 |' 01 0.2 4 0 0
2023/4/26 1 0 0 0 0 0 0 0 0 4 0 3.7 0 0.5 15 |10 0.2 2.8 0 0
2023/4/127 1.6 0 o 0 0 0 0 0 | © 0.1 0.4 0 0 |10 0 0.3 0 0
2023/4/28 | _ 47 ./ 02 0 1 0 J~_0____.J 0L ____0____( 0. _ | _23_1 0 2.9

Source: Wind, Guotai Junan Futures




Precipitation Observation; Seasonal charts of daily precipitation
In river basin (Qinghai-Tibet Plateau, Jinsha River

-
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. Long-term consideration: To what extent can Southwest
hydropower be developed?

The Hengduan Mountains in the
southwest are geological fault zones.
If the unconstrained reservoirs are
continuously superimposed one
reservoir after another, it is still
unknown what impact it will have on

the geology of the southwest region
as a whole.
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3.6
Spillover Effect of
Southwest Hydropower on
Alumina Capacity Pattern
and Industry Cost
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Changes in China's alumina production pattern: "Retreating from west,
advancing to east". Coastline is the new lifeline for alumina industry

€ The changes in China's alumina production capacity pattern showed a clear trend of "retreating from the west and advancing to
the east"” in the past five years. The eastern coastal areas have gradually become the main force for the marginal release of alumina
supply. This has a great positive correlation with the depletion of inland bauxite resources, the increasing emphasis on mining
environmental protection and security inspection, and the increasing dependence on imports of ore.

€ Judging from the operational capacity of alumina in the five main production areas of the country, the production capacity of
Shanxi and Henan has dropped significantly since the beginning of 2019 (as a watershed), and the increase in production capacity
mainly occurred in the coastal areas of Guangxi and Shandong. In terms of operating rate, Shanxi dropped sharply from 97.5% to
65.3%, Henan dropped from 84.4% to 70.8%, Guangxi and Shandong also saw a certain decline (due to the shrinking profits of the
entire industry), but the range was relatively mild, falling from 91.6% to 87.1%, and from 86.6% to 84.8%, respectively.

Decline in operating rates in Guangxi and Shandong
is relatively moderate after 2019
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Surplus alumina output in Guangxi basically flows to the southwest
primary aluminum production area, and more are expected to go north

In the future

€ As the production of primary aluminum in Southwest China hits a bottleneck, more of the surplus alumina output
in Guangxi would be supplied to the northern region.

€ Taking shipments to Inner Mongolia as an example, if the alumina price difference between the north and the
south (such as the price difference between Guangxi and Shandong) is RMB120/t (USD17.27/t) or more, the market
will gradually shift to the "south-to-north shipment" model.

Alumina and Primary Aluminum
Production by Regionn in 2022

Alumina Trade Flow in China

Provinces Alumina Aluminum Matching condition

Gansu
Guangxi 1244 202. 6
Guizhou 496. 4 129.3 248. 1 Inner Mongolia
s
Henan 900. 5 199 518.4 Xinjiang
Inner Mongolia 46 606.5 i
.%ﬁ. Sh;;\ndong
Ningxia 0 119.2 Qinghai
Qinghai 0 278 il
Sich
Shandong 2438.2 796.7 908. 6 chuag
Shanxi 1960. 4 13.7 1742. 1
Xinjiang 0 615.2 e
Yunnan 149. 6 426.5 i

Source: Guotai Junan Futures



The general trend of alumina cost pricing has not changed, but the
use cost of primary aluminum smelter might be relatively raised

-w

@ If it is only based on microscopic supply and demand considerations, it is unlikely that the price of alumina will fall or rise
in the future, and it will basically fluctuate around the cost line (observe the operation of the futures listing).

€ Assuming that there is no bottleneck in the production of primary aluminum in Southwest China, given the current
worries about the supply of water and electricity in Southwest China, the cost of alumina consumption in the primary
aluminum industry as a whole may be relatively raised——The proportion of raw materials that use long-distance
transportation will increase (considering freight pricing),; logistics will increase the degree of disturbance to supply and price.

Alumina North-South Price Difference The nationwide and regional cost center of alumina has not
o . dropped significantly since 2017
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\ Conclusion and Outlook: How will hydropower crunch in Southwest
China affect primary aluminum and alumina industries?

& Primary Aluminum Certainty: Supply tends to be less stable——power supply shortage. The transfer of
primary aluminum production capacity to southwest production areas represented by Yunnan may be nearing
an end. In addition, frequent reductions and resumptions of production also bring about an increase in hidden

costs.
€ Southwest Hydropower Dynamic Tracking: Short-term water supply improves, long-term concerns remain.

——Overall, the precipitation in the Qinghai-Tibet Plateau and the Lancang River Basin in Yunnan would
improve slightly in the short term. However, since the water levels of Xiangjiaba and Xiluodu in Yunnan are
lower than the same period in previous years, the overall hydropower generation in Yunnan may still be
weaker than in previous years. In the future, it is necessary to focus on the water inflow and storage in
Yunnan.

——Long-term consideration: To what extent can Southwest hydropower be developed? Has the global
climate pattern reversed?

€ Spillover Effect of Southwest Hydropower on Alumina Capacity Pattern and Industry Cost

—— When primary aluminum production in Southwest China reaches the bottleneck, the mode of "south-to-
north shipment" of alumina is likely to become the norm.

—— The general trend of alumina cost pricing remains changed, but the use cost of primary aluminum
smelter might be relatively raised.
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