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Key Physical Properties of Copper
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End-Use First-Use (Semis Production®)
Industrial Tube
12% 12%

Equipment
31% Transport
13% Flat rolled products
(plate, sheet & strip)
12%
Wire
lnfras;t;;cture Rods, Pars & 63%
sections
10%

Building
Construction
28%
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m(Carbon Price Future

IEA: To reach the target of net-zero
emissions by 2050, the energy

sector will be consuming minerals
at six times the current rate by 2040

2017 2018

Source: Source: ICE Futures Europe, Bloomberg
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Smelting & refining / SXEW Total refined copper semi-finished Global

29060 Kt

Copper stocks & flows
2018

Global

2 420850 Kt

3290 K 410kt | (b) S0kt .
14, Permanent losses during smelting Stock change l (b)
Low grade copper (including around 100 kilo tonnes of losses refined copper Per_manent_losses
scrap for smelting during scrap smelting and refining) during semis
& refining 5430 Kt production

Fabrication of

- Directly melted high grade copper scra end-use
\¢ y ghg PP p products
o 190 kt 5 t (b)
~ ermanent g
N~ Scrap stock . w— Lo @O wao a W ol 4> losses during 140 kt
©0 Y414 J =S o0 L et e fabrication
0
41‘2:}@ (k) Scrap from fabrication 1)}
Dissipation /
: EoL scrap .
IS_SSZ?:H%L:I”Q unaccounted for g\ll;igdoned n
3990 Kt Stocks in use
1680 Kt
Collected & separated EoL Scrap 5660 Kt (9) (&) 450.000 K¢
International Copper
QI /ssociation Eol: End of Life Copper inVuse:

Copper Alliance

450,000 kilo tonnes
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Copper Mine Production by Country: Top 20 Countries in 2019
(Thousand metric tonnes copper)
Source: ICSG
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Global Copper Mine Production? (kt contained) Mine Production Set To Increase 2.2 Mt By 2024"

Includes:
1 T e |
- . Kamoa — Kakula 535
20,000 -
PT — Freeport (vs 2019) 435
18,000 Quebrada Blanca 2 300
Quellaveco to 2024 275
16,000 Cobre Panama 252
China to 2024 345
14,000
All others (Spence, Chuqui UG, Escondida) 1,090
12,000 SXEW Reductions to 2024 (360)
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Reductions & Closures (654)
® Other ® China
es ® PT Freeport ® Cobre Panama
® Quellaveco Quebrada Blanca
m Kamoa-Kakula ® New Mines

*Chinese mine production flat to 2024 on lack of resources



Million Tons Copper
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USGS Reported World Copper Reserves Copper Discovery Rate Remains Dismal
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Taxing Copper
Chile's Congress is debating a new mining royalty

100 Tax rate

South British Mexico Chile (current Chile
Australia Columbia taxes) (Suggested
royalty* plus
current
taxes)

Source: Cochilco

*Note: Chile's proposed royalty, which is based on a progressive rate, considers

here a copper price of $4.50 a pound Bloomberg

“This would at the very least delay any new capacity, extending the lengthy
time-line to bring on a new mine,” said Grant Sporre, an analyst at Bloomberg
Intelligence. “Chile’s output could start to fade to 5 million tons.”
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Chile’s Lower House approved bill for progressive tax system
on mining sales, potentially creating a burden of >80% or
double that of other nations. Chile produces 25% of #copper

supply. If approved by Senate, new investments are curtailed,
supercharging the #copper rally @Commodities
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A group of 15 key copper smelters in China has agreed to cut

purchases of raw material copper concentrate in 2021 by 8.8%
to boost Treatment Charge / Refining Charge! @Commodities
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Thousand metric tonnes copper

Source: ICSG

Refined Copper Production by Region, 1990-2019
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Top 20 Copper Refineries by Capacity (basis 2020)
Thousand metric tonnes copper
Source: ICSG Directory of Copper Mines and Plants — September 2020 Edition

30,000
25,000
20,000
15,000
10,000
5,000
0
1990 1993 1996 2000 2003 2006 2009 2012 2015 2018
B Africa B America W Asia Europe Oceania
Refined Copper Production by Country: Top 20 Countries in 2019
Thousand metric tonnes copper
Source: ICSG
China
Chile
Japan
United States
Russian Fed.
Congo
Korean Rep.
Germany
Poland
Mexico
Australia
India
Spain
Belgium
Kazakhstan
Peru
Indonesia
Canada
Zambia
Iran
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

1 Guixi China Jiangxi Copper Corporation Electrolytic 1100
2 Shandong Fangyuan China Dongying, Shandong Electrolytic 700
3 |Daye/ Hubei (refinery) China Daye Non-Ferrous Metals Co. Electrolytic 600
3 Jinchuan China Jinchuan Non Ferrous Co. Electrolytic 600
5 Yunnan Copper China Yunnan Copper Industry Group (64.8%) Electrolytic 500
5 Birla India Birla Group (Hidalco) Electrolytic 500
7 |Sterlite Refinery India Vedanta Electrolytic 460
7 Pyshma Refinery Russia UMMC (Urals Mining & Metallurgical Co.) Electrolytic 460
8 Jinchuan (Fangchenggang China Jinchuan Non-Ferrous Metal Co. Electrolytic 450
8 Toyo/Niihama (Besshi) Japan Sumitomo Metal Mining Co. Lid. Electrolytic 450
8 Amarillo United States Grupo Mexico Electrolytic 450
8 Chuquicamata Refinery Chile Codelco Electrolytic 450
13 |Onsan Refinery| Korean Republic |LS-Nikko Co. (LS, Nippon Mining) Electrolytic 440
14 |Hamburg (refinery) Germany Aurubis Electrolytic 416
15 |El Paso (refinery) United States Freeport-McMoRan Copper & Gold Inc. Electrolytic 415
15 Las Ventanas Chile Codelco Electrolytic 410
17  |Jinguan (refinery) China Tongling Non-Ferrous Metals Group Electrolytic 400
17 |Jinlong (Tongdu) (refinery) China Tongling NonFerrous Metal Corp. 52 %, Sharpline Electrolytic 400
17 |Xiangguang Copper China Yanggu Xiangguang Copper Co Electrolytic 400
17 |Chifeng (refinery) China Chifeng Jinfe'n{:j (Yunnan Copper) Electrolytic 400
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The World Copper Factbook 2020

Copper and Copper Alloy Semis Production Capacity by Country:
Top 20 Countries, 2020

Thousand metric tonnes gross weight
Source: ICSG Directory of Copper and Copper Alloy Fabricators 2020

China ]
United States |
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India |

Korean Republic
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ltaly |

Taiwan (China)
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Iran
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Vietnam
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France
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United Arab..
Malaysia
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Semis Production Capacity by Region, 2020 (%)
Source: ICSG

South East Asia, India
and Oceania

Asia (ex. China)
10%

Middle East & North China
Africa 46%
5%
Americas
13%
Rest of Europe+Ce
Asia
4%

In 2020, China will account for the largest share of
world §$mis production capacity (46%).



World Copper Exports by Product Category, 2019 /2
Thousand metric tonnes copper (unless otherwise noted)

Source: ICSG

I
Concentrates

Blister & Anode

|
Refined Copper |
o

Copper Scrap 1

Copper & Copper
Alloy Semis /1

0 2,000 4,000 6,000 8,000

Major International Trade Flows of Copper Ores and Concentrates’

Major Exporters of
Copper Ores and
Concentrates, 2019
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Major International Trade Flows of Refined Copper!

Refined Copper,
2019
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Import Export Losses Import Export Import Export

B = (Mc) TXo) SHTE o (M) (X (Ms) (Xs) Y AA— o2 0 gwo &5 >
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== <10k T 3690 kt 28014 4801 4101 4019 o 3 AF'e g WIS (3 (ygube

' 6ok ()  Smelting & I Semi-finished :
refining goods production
: Domestic 1510 kt (a) 1
1 mining 6390 k VEEEE 08050 kt m m m :
: Mattes and :
1 concentrates 30 kt Refined copper :
I (primary copper) _(b) (cathodes, anodes, 140 kt semis use :
1 Losses Okt blister 70 kt ~ (b) 1
: 2 2590 kt during scrap ' I Losses during 1
1 £ refining Cathode stock: semis production :
: 2 1230 kt 1840 kt Fabrication of |
I = : - end-use |
i g Directly melted high grade copper scrap products :
w
: F 1470 k '
H =3 ] Scrap from fabrication i 1
: Chlna g 0 t () 1
I Copper stocks & flows 5 (DSw) > Mp) 1 Import
1 2018 g 550 kt 80kt | osses during new 1
1 ® ~ scrap collection 1
1 B Short term 1
1 2 scrap stock 460 kt 1
1 3 Finished 1
: 0 Kt Losses during  EoL scrap not officially Dissipation / products :
separation collected for recyclin Abandoned in
: 3270 k h) 550 () [ 200k (d) 60k (X¢) o
: Collected & [
I separated scrap 920 kt 1,720 kt :
1 (new & old scrap) - I
e
I (i) (9) (e) 103.300 kt © -
1 Total copper 1
| content in EoL Co ; . 1
pper in use:
. 930 kt Scrap 103300 kilo tonnes :
l---------_—-- -----------------_—------------------_—--------_---------_—-.

System Boundary
(Xw) (Mw) International Copper
V C Association
Export Import ]

Copper Alliance
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Vietnam | $§ 2,740 1,349 @ Germany $46,564 | | 285
UAE $37,750 1,089 |l Spain $29,961 || 265
China | $10,099 901 g Italy $32,946 | | 264
Zambia | $ 1,307 752 W Saudi Arabia | $22,865 | | 237
Thailand | $ 7,792 697 @l Sweden $51,243 | 236
Malaysia | $11,137 642 @ Russian $11,163 || 217
Taiwan | $24,828 633 W@ Indonesia $ 4,164 || 189
Turkey |$ 8,958 606 @ Japan $40,847 || 188
Belgium | $45,174 508 |l India $ 2,172 || 180
Poland | $14,901 503 B Brazil $ 8,797 | 162
Korean | $31,431 397 @ Chile $15,399 || 153
Iran $ 5,506 318 @ Canada $46,213 | 93
Egypt | $ 3,047 314 USA $65,112 | 86
Mexico | $10,118 306 @ France $41,760 | 67

Australia $53,825 7
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Daily Copper Prices (US$/mt) and Stocks’ (kt)
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For release at 2:00 p.m., EDT, March 17, 2021

Copper Futures * 10,608.50 +197.75 (+1.90%)

Figure 2. FOMC participants’ assessments of appropriate monetary policy: Midpoint of target range
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China copper smelters to cut concentrate purchases to lift treatment charges -Antaike

A group of 15 key copper smelters in China has agreed to cut purchases of raw material copper concentrate in 2021 by 8.8% on the year, state-
backed research house Antaike said, in a bid to boost flagging treatment and refining charges (TC/RCs).

Updates copper price; adds detail on Monday's rise in spot treatment charges

May 10 (Reuters) - A group of 15 key copper smelters in China has agreed to cut purchases of raw material copper concentrate in 2021 by 8.8% on
the'year, state-backed research house Antaike said, in a bid to boost flagging treatment and refining charges (TC/RCs).

Copper prices CMCU3 hit a record high above $10,700 a tonne on Monday, but TC/RCs AM-CN-CUCONC - paid by miners to process concentrate
into refined metal - are a key source of revenue for smelters and have been languishing near decade-lows amid tight supply.

In a note on Saturday, Antaike said the 15 smelters reached a consensus to cut concentrate purchases by 1.26 million tonnes from last ?/ear, or
?bout 00,000 tonnes on a metal content basis, and expand use of alternative raw materials, such as copper scrap and blister, a partially purified
orm of copper.

I(Dihina is the world's top copper consumer and the biggest producer of refined copper. Its biggest overseas concentrate suppliers are Chile and
eru.

One reason for the move is to accelerate a push towards low-carbon production, as China's nonferrous metals sector aims for peak emissions by
2025, said Antaike, the research arm of the China Nonferrous Metals Industry Association.

Another reason is to halt the slide in spot TC/RCs and "stimulate a rebound" in long-term TC/RCs in 2022, it added.
Lower concentrate purchases should ease supply tightness and lead to higher TC/RCs as smelters that need feedstock face less competition.

On Monday, spot copper treatment charges in China AM-CN-CUCONC, as assessed by Asian Metal, nudged up $1 to $33.50 a tonne but they are
still down 33.7% year-to-date and only $3'above last month's 10-1/2-year low of $30.50.

The Iancrlwal TC benchmark, referenced in term supply contracts worldwide, was agreed at $59.50 per tonne for 2021, marking a sixth straight
yearly drop.
China's copper concentrate imports in the first four months of 2021 were up 4.4% on the year, at 7.88 million tonnes.



Commodities
www telegram. me/Commodities

* There are more than 400 copper alloys, each with a unique combination of

properties to suit many applications, manufacturinlg processes and environments.
t

Alloys are created by making a solid material out o

wo or more different metals.

Learn more from the examples below.

Brass is the generic term for a range of copper-zinc alloys with differing combinations of
properties including strength, machinability, ductility, wear resistance, hardness, color,
electrical and thermal conductivity and corrosion resistance.

Bronze alloys are made from copper and tin and were the first to be developed about 4,000
years ago during the Bronze Age.

Copper-nickel alloys have excellent resistance to marine corrosion and biofouling. The addition
of nickel to copper improves strength and corrosion resistance without changingductility.

Nickel-silver aIIoKs are made from copper, nickel and zinc and are sometimes regarded as
_srpe_aal brasses. They have an attractive silvery aplpea_rance rather than the typical brassy color.
ypical applications include coins and ornamental objects.

Beryllium copper alloys are used for their high strength and good electrical and thermal
conductivities. It's similar in mechanical properties to high-strength-alloy steel. However, it has
better corrosion resistance than steel. There are two groups of beryllium-copper alloys: high
strength alloys and high conductivity alloys.
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Top 20 Copper Smelters by Capacity (basis 2020)

Thousand metric tonnes copper
Source: ICSG Directory of Copper Mines and Plants — September 2020 Edition

Rank Smelter Country Operator/Owner(s) Process Capacity
1 Guixi (smelter) China Jiangxi Copper Corp. Outokumpu Flash 600
. . . . ) Outokumpu Flash, Ausmelt, Mitsubishi
2 Birla Copper (Dahej) India Birla Group (Hidalco) S 500
3 Chuquicamata (smelter) Chile Codelco Outokumpu/ Teniente Converter 450
3 :'n"gl’t‘:;' (Fangchenggang oy, Jinchuan Non-Ferrous Metal Co. Flash smelter 450
3 Hamburg Germany Aurubis Outokumpu, Contimelt, Electric 450
%) Besshi/ Ehime (Toyo) Japan Sumitomo Metal Mining Co. Ltd. QOutokumpu Flash 450
3 Saganoseki/ Ooita (smelter) |Japan JX Nippon Mining & Metals Co., Ltd. Outokumpu Flash 450
8 El Teniente (Caletones) Chile Codelco Chile Reverberatory/ Teniente Conv. 400
. ' Chifeng Jinfeng (Yunnan Copper 45%, .
8§ |Chifeng China Taisheng 45%, Jinfeng Copper 10%) Side-Blown 400
g [Chinalco Southeast Copper |~ Chinalco Flash Smelter 400
(smelter)
8 Jinguan (smelter) China Tongling Non-Ferrous Metals Group Flash Smelter 400
8 Xiangguang copper (smelter) |China Yanggu Xiangguang Copper Co Outokumpu Flash 400
8 Sterlite Smelter (Tuticorin) India Vedanta Isasmelt Process 400
8 MNorilsk (Nikelevy, Medny) Russia Morilsk Nickel Reverb, Electric, Vanyukov 400
15 |Pirdop (smelter) Bulgaria Aurubis (99.77%) QOutokumpu Flash 360
15 |llo Smelter Peru _Southefn Copper Corp (Grupo Mexlcn 88.9%, Isasmelt Process 360
international investment community 11.1%)
Mitsubishi Materials Corp. (55.714%), Dowa
17  |Onahama/ Fukushima Japan Metals & Mining Co. Ltd.(31.621%), Furukawa |Mitsubishi/ Reverb. 354
Metals & Resources Co. Ltd. (12.665%)
18 |Heding Copper China Jiangxi Copper, Fuchunjiang (joint venture) Side-Blown 350
. ' Tongling Monferrous Metals Corp. (57.4%),
18 |Jinlong (Tongdu) China Sumitomo (35%), Pingguo Aluminium Co. Flash Smelter 350
18 (Ssﬁ"lf;';mh Copper Complex, National Iranian Copper Industry Co. Flash Smelter 350
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Copper Smelter Production by Region, 1990-2019

Thousand metric tonnes copper

Source: ICSG
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Copper Smelter Production by Country: Top 20 Countries in 2019
Thousand metric tonnes copper
Source: ICSG
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Scrap Demand Increases on Higher Copper Price’
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= Price Spread between #1 Bare Bright Copper and Copper Cathode
Rational Price Spread

Copper Scrap is 18% of Supply and 20% of Total Demand:

Cathode Demand 23.6 Mt Copper Demand 29.6 Mt
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