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Natural resources value
by country
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2022 World Copper Reserves & Mine Production */
(undiscovered resources not including deep sea nodules and land-based
and submarine massive sulphides - contained copper)

Total Resources
(identified and undiscovered)
5,600 million tonnes (Mt)

(not to scale)

1/ Source: USGS (resources/reserves data) and ICSG (capacity/production data)
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~ Smelter Plants
Concentration Plants (Cu Anode & Sulfuric Acid)
(Cu & Mo)

Refinery Plants

(Cu & Precious metals)

Cu Slab
Standards: Cu Billet
> Copper Cathode LME Grade A ASTM B115
> 8 mm Wire Rod ASTM B49

> Slab and Billet ASTM B5
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(Source: Copper Market Outlook, CRU, 2023)
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2023 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006

(€ 8344 8797 9315 6184 6005 6526 6163 4854.9 5502 6880 7326 7949 8819 7539 5164 6952 7126 6731 Cu
M‘!‘Sﬁ 2255 2705 2480 1701 1790 2109.5 1963.2 1592.3 1665 1867 1847 2012 2403 2173 1668 2571 2639 2567 Al
- g 2136 2150 2205 1824 1998 2247.8 2325.7 1869.9 1784 2096 2140 2062 2403 2148 1726 2085 2595 1287 Pb
(C] 3] 2653 3481 3005 2376 2549 2890.4 2890.6 2089.2 1928 2164 1910 1946 2205 2159 1659 1870 3250 3273 Zn
J‘é 21521 25834 18478 13773 13907 13183.7 10470.3 9603.3 11863 16893 15033 17532 22884 21809 14700 21027 37181 24287 Ni
g N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A NA | 5732 | e | s | wa | nA | A | ste
é’é 25938 31335 32594 17135 18671 20065.8 19990.9 17968.6 16067 21899 22282 20982 26103 20447 13593 18499 14536 8763 Sn
W 1943 1801 1800 1770 1392 1289.3 1260.1 12511 1160 1266 1412 1669 1568 1225 973 872 697 604 Au
°}is 234 21.8 25 20.5 16.2 15.9 17.0 17.15 15.72 19.07 23.85 31.16 35.26 20.20 14.69 15.00 13.41 11.57 Ag
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= Aluminum ($/t) mmm Copper ($/t) Cu - Al Difference 11,072
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Lo ouki IR ($/Ton) (L) A& LME (Kt)
2010 (YoY¥—Yoep) 2023
($/Ton) ($/Ton)
Cu 2800 7,010 4,210 150 166 -
Al + 2,112 + <30 566 adl
Pb 1550 2,060 510 33 134 ey
Zn 1500 2,461 961 64 223 S8
Ni 15000 18,332 3,332 22 64 S5
Steel + 469" + <30 Jekk *a% g8
Sn N/A 20,381 ke ok 7.7 ok
Au N/A 1331 —_— —_— —- 17
Ag N/A 19.8 *kk *kk *kk 0 4%
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The current Treatment Charge (TC) and Refining Charge (RC) for spot transactions are nearly at zero, specifically TC/RC: 0.1/0.01 CIF China. Under these market conditions, it is advantageous for a producer of concentrates and cathodes to export their entire quantity of produced concentrates.

For aminer $ TCIRC. y billion by
Copper onmar By April
Par h tr 2025at “very low’ TCs)onth F f th Santiago, Chile. deals heard d; tTCsin gle digits, $10s pertonne and $20s per tonne.
oral of these " oransact A trader eeven o.ering to buy was o.eringto buy TC whatever tat. TI butwith anumberof
The deal numbers are also well below currentlong-term contracts signed against the 2024 industry b | k of $80 per tonne. Spot TCs were in the $80s per tonne as recently as October 2023, but the latest calculation of Fastmarkets’ weekly copper concentrates TC index, cif Asia Pacific, was just $0.10 per

tonne on April 19, a record low and down from $48.20 per tonne on January 5. The collapse in TCs came as a result of acute supply disruptions, but also due to massively expanding smelter capacity, in India, China, and Indonesia, sources told Fastmarkets.

Participants noted thatif the market was to turn, even marginally, and reach spot levels in the $40s or $50s per tonne in 2025, participants securing tonnages now at far below this level would come under pressure. Miners warn low TCs are ‘unsustainable’ Multiple miner sources told Fastmarkets that they do not
see the current market level as sustainable, and expect spot TCs to pick up in coming months and across next year. That being said no participants that Fastmarkets spoke to during CESCO Week expected TCs to return to anywhere near this year’s benchmark level of $80 per tonne. “TCs are complicated for
smelters, at least one smelter will shut,” a miner source said, adding that “TCs will go up again, these low levels just aren’t sustainable.”

Low TCs pressure smelters margins, and a number of sources told Fastmarkets that the currently low TCs could cause some smelters to become unprofitable. At the same time, if TCs go up and traders have locked in low levels for 2025, they also may come under pressure, sources added. “There are too many
factors that are very volatile,” a second miner source said, adding that in these conditions “somebody has to fail.” “Someone will run out of money, either a trader or smelter or both,” a third miner source said. “We don’t want to be the ones who sell to a trader that runs out of money,”the third miner added. The third
miner also noted that smaller traders speci.cally may come under pressure and not be able to “soak up” large changes in the market next year, if they take aggressively low positions now. Increased metal prices, the third miner source added, would also increase market capital needed by traders and add to the
pressure on traders. Other factors may also pressure traders; currently traders are supported by a wide contango in London Metal Exchange (LME) spreads, aiding their low spot TCs, but a second trader said traders could start to come under pressure should spreads startto narrow. “Traders will be completely
naked,” the second trader said. The LME three-month copper price was mostrecently at $9,798.50 per tonne, with the cashithree month spread in a contango of $108.50 per tonne. “Traders are the ones that take a risk,” the second trader said, but noted that traders have to take positions on market movements
and take gambles.

Why are traders taking these positions? The risk taken by traders is due, in part, to the perception that the concentrate mar ket will remain tight across the rest of 2024 and also into 2025, meaning spot TC levels could continue to be low and by extension tonnages bought at around $10 per tonne for 2025 could pay
0., sources told Fastmarkets.

A fourth miner source told Fastmarkets they expect TCs in spot concentrate sales to be below $10 per tonne until at least the end of the third quarter of this year.

The fourth miner source also said they expected spot TCs in the $10s per tonne for 2025 and even 2026, though noted this would be supported by higher levels being agreed on long-term contracts. A fifth miner source agreed, stating they expected spot TCs for copper concentrates to remain below $30 per tonne
across next year.

At the same time, a third and fourth trader told Fastmarkets that they expect the 2025 benchmark level to be agreed somewhere in the high $20s per tonne, meaning thattonnages secured for 2025 at and below the $20s per tonne would be sustainable.
The third trader said they “don’t see a massive recovery in TCs soon,” a view which was held by the majority of participants that Fastmarkets spoke to during CESCO Week.

“TCs this low are unsustainable and re.ect an irrational market,” Fastmarkets analyst Andy Cole said, adding that potential smelter cutbacks could see a “modestrecoveryin TCs”.

Fastmarkets’ forecasts show TCs for 2025 ranging between $16 per tonne and $43 per tonne, pointing to no quick return to levels seenin 2023.

tod

Sources said they exp alimitedr y on the supply side, but some noted that .nancial challenges on the smelter side, largely caused by the low TCs, could resultin some smelter curtailments and help lift TCs. The closure of some smelters could ease the concentrate deficit and by extension help TCs to
rise, according to sources. But just how much TCs could recover was a question that many sources could not give a de.nitive answer to, with several pointing out that the concentrate deficit was acute enough to mean that TCs would not completely recover anytime soon.

Multiple sources highlighted that even if some of the supply issues reversed, for pleif FirstQ 's Cobre P: mine were to resume production, the market would still be tight and TCs would remain low. Some also argued that traders would push to get concentrate now, no matter the TC, because the
current supply tightness might leave traders more concerned about not having any tonnages to trade rather than agreeing to aggressively low TCs.

A sixth miner source told Fastmarkets that they expected the low TCs were being seen because traders were “scrambling” to get their hands on concentrate, more scared by a lack of material than unfavorable TCs. This idea that traders were scrambling for material, lest they be left without 2025 tonnage, was
shared by multiple participants.

The sixth miner source also highlighted that a small-sized trader could go bust if the market changes quickly, and the gap between their agreed TCs for 2025 and the spot market got too great.

Copper TCs remain at record low; copper concentrate market in unprecedented situation
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Typical Copper mineral processing flowsheet
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Main Capacity Capacity Capacity Motor Motor Each
Projects Equipment Qty. Specification (Normal) (Normal) (Design) (Qty Per Nominal
(m) DMTPH Million Tons / a DMTPH Eachset) Power (kW)
SAGMill | 1 9.75* 4.57 900 1035 2 8,206
Sarcheshmeh | 7
Ball Mill 1 3150 3622/5 2 8,206
SAG Mill | 1 9.75*4.87 900 1035 2 7,400
Sarcheshmeh Il 7
Ball Mill 2 3150 3622/5 2 0
SAGMill | 1 9.7*4.57 900 1000 1 4,103
Sungun | 7
Ball Mill 2 6.1*10.5 900
SAG Mill | 1 900 1000 2 4,100
Sungunll 7
Ball Mill 2 900 1750 2 6,000
SAG Mill | 1 9.75*3.88 627 723 2 6,662
Miduk | 5
Ball Mill 2 | 5.03*7.62 627 723 1 5,968

- Natlongl;lranlan COpper lndustrles Co. (Nlclco) Development & Production Department
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Main Capacity Capacity Capacity Motor Each Motor
Projects Equipment Qty. Specification (Normal) (Normal) (Design) (Qty Per Nominal
DMTPH MillionTons/a DMTPH Eachset) Power (kW)
SAG Mill | 1 11*6.1 1035 2 9,000
Sarcheshmeh 3~ imin | 2 [7.92%12.19| 20 18 3622/5 2 8,000
SAGMill | 1 11*6.1 1035 2 9,000
Sarcheshmeh 4 2,350 18
BallMill | 2 (7.92*12.19 3622/5 2 8,000
SAG Mill | 1 12.2*6.5 1000 2 10,500
2
Sungun 3 BallMill | 2 | 8.2*14 2,700 ! 2 10,500
SAG Mill | 1 12.2*6.5 1000 2 10,500
2
Sungun 4 BallMill | 2 | 8.2*14 2,700 ! 1750 2 10,500
. SAGMill | 1 (9.144 *3.962 723 2 7,500
Miduk 2 BallMill | 2 |6.096*9.144 900 7 723 2 7,500
SAGMill | 1 11*6.7 723 2 7,500
i 2, 16
Miduk 3 BallMill | 2 | 7.3*12.4 000 723 2 7,500
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== Non-Renewables == Renewables —% Renewables
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® Hydropower Wind energy Solar energy M Bioenergy B Geothermal energy B Marine energy
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mm Fossil fuels == Nuclear mmOther ' Pumped storage == Renewables —% Renewables
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® Non-renewables

® Renewables

l 0% lll 0% 0% ll

= Hydropower
® Bioenergy

25%

Oceania

0%
(blank)

10%
7%

Africa

Wind energy

®m Geothermal energy

16%

22%

Asia

11%
11%

Central

America

and the
Caribbean

Developed Developing Eurasia

regions

Solar energy

® Marine energy

regions

4%
10%

13%

32%

Europe

-In 2021, most regions used
fossil fuels to generate
more than 60% of their
electricity.

-South America had the
largest share of renewable
electricity at 76%, with
some countries even
reaching 99%, while the
Middle East had the lowest
at 3%.

-The bulk of renewable
electricity in the world
comes from hydropower,
especially in South
America, Eurasia and
Africa.

-Wind and solar energy are
generating larger shares of
renewable electricity in
Europe, Oceania, North
America and Asia.
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Solar photovoltaic Offshore wind Onshore wind Concentrating
solar power
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Year-on-year percentage change 2020-202
o

@ IRENA Renewable electricity costs -

e Liaibocontily il continued their historic downward
trend, in spite of the pandemic
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Electricity capacity (GW)

35000 @ Ocean/tidal/wave
@ Wind onshore

25 000 @ Wind offshore
® CSP

20 000 g

- ® Solar PV
15 000 @ Biocenergy
dro {(excl. pumped)
= - ® Hy
10 000 @ Nuclear
— ' @ Natural
5 000 - — atural gas
B . i ; ® i
@ cCoal
d— L8N * *
2020 2030 2050 2020 2030 2050
PES PES 1.5-S 1.5-S
@@ IRENA 37% 58% 80% 37% 77% O94%  Renewable energy share
intemational Renewasie Enargy Aaency
19% 43% 67% 19% 62% 81%  VRE share

Notes: 1.5-5 = 1L5°C Scenano; CSP = concentrated solar power; GW = gigawatt, PES = Planned Energy Scenario;
PV = photovoltaic; VRE = variable renewabie energy. TWh = terawatt hour. Bioenergy inciudes biogas, biomass
waste. biomass sofid, and biomass solid CCS; CCS = carbon capture and storage.
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Renewable Generation Capacity 2019 Renewable Generation Capacity 2022
SO IRENA . ®® IRENA
0 inemational Renewonle Ereray Aosrcy 1 |
23% 31% 41%
52%
24%
27%

B Hydro power Wind Solar Other ® Hydro power Wind Solar Other
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TAQA, Masdar, EDF, JinkoSolar ink deal for 2 GW PV plant in Abu Dhabi

Published Al-Dhafra, which the United Arab Emirates claims would be the biggest
July 27, 2020 single-site solar power facility in the world, will have 3.2 million panels,
enocugh to supply 160,000 domestic households. A state-owned utility in
Abu Dhabi signed a power purchase agreement for the 2 GW PV plant
with TAQA and Masdar from the UAE and the subconsortium established

Author by EDF and JinkoSolar.
Igor Todorovid
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