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COPPER 

OVERVIEW  

Copper (chemical ǎȅƳōƻƭ /ǳΤ ŦǊƻƳ [ŀǘƛƴ άŎǳǇǊǳƳέύ ƛǎ ŀ ŘǳŎǘƛƭŜΣ 

reddish metal, used since the early days of human history. It is an 

important trace element for many living organisms, including 

humans (Lossin, 2001). There are over 150 identified copper 

minerals, but only around ten of them are of economic 

ƛƳǇƻǊǘŀƴŎŜΦ !ōƻǳǘ ƘŀƭŦ ƻŦ ǿƻǊƭŘΩǎ ŎƻǇǇŜǊ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ƳƛƴŜŘ 

from chalcopyrite (CuFeS2) (BGS, 2007). Copper does not react 

with water, but slowly reacts with atmospheric oxygen. This 

oxidation forms a thin protective layer of brown-black copper 

oxide that prevents the bulk of the copper from being oxidised. In 

the absence of air copper is also resistant to many acids such as 

hydrochloric acid, sulphuric acid or acetic acid (Römpp, 2006).  

 

 
Figure 1. Simplified value chain for copper in the EU1  

Table 1. Copper supply and demand in metric tonnes, 2016-2020 average 

Global 

production 

Global Producers EU 

consumption 

EU Share EU Suppliers  Import 

reliance 

20,538,727.2 
Chile 28% 

Peru 12% 

China 8% 

Congo,D.R, USA 6% 

Australia, Zambia, 

Russia, Mexico 4% 

Canada, Indonesia, 

Kazakhstan 3% 

2,054,007.3 

 

10.0% 
Poland 20% 

Chile 15% 

Brazil 10% 

Peru 10% 

Spain 9% 

Bulgaria 5%  

Sweden 5% 

Canada 4% 

48% 

                                                           
1 JRC elaboration on multiple sources (see next sections) 
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Prices: ¢ƘŜ ǊŜŦŜǊŜƴŎŜ ǇǊƛŎŜ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŎŀǘƘƻŘŜ ǎǘŀƴŘŀǊŘ [a9 DǊŀŘŜ ! όҗ ффΦфф ҈ /ǳύΦ /ƻǇǇŜǊ ƛǎ ǘƘŜ ƛƴŘǳǎǘǊȅ 

metal that is considered being traded most intense. In general, the copper price is determined by the copper 

supply and copper demand. In addition, speculative activities, exchange rates and market news about 

production losses have an impact on the price (DERA, 2020). Copper reached its higher price en 2010, after 

recovering from the 2008 financial crises, when it was at its lowest. The price decreased again until 2015 to 

reach a new peak in 2017 and then again in 2020, with a highest since 2010. 

Primary supply: Most of the copper is produced as the main product from copper mines. In addition, a 

significant amount of copper comes as a co-product from zinc, lead, nickel, and gold mines, and in minor 

volumes as a by-product from gold, silver, and molybdenum mines. Global mine production of copper between 

2010 and 2020 showed gradual increase until 2016, then flattening out, and amounted between 16,100,000 

and 20,800,000 tons per year (WMD 2022). Within the EU, 760,000 to 960,000 tons of copper was produced 

from the mines in the same period, with the peak in 2016. In 2020, the main EU producers were from Poland 

(45 % of the EU production), Spain (23 %), Bulgaria (13 %), and Sweden (12 %) (WMD 2022).  

Secondary supply: Copper is one of the most recycled of all metals. Thus, nearly all copper products can be 

recycled over and over again without loss in product properties (DKI, 2016) (ICSC, 2021). Copper scrap derives 

from metal discarded in semi-final products fabrication or finished product manufacturing processes (new 

scrap) and end-of-life products (old scrap). Refined copper production attributable to recycled scrap feed is 

classified as secondary copper production. Secondary producers use similar processes to primary production. 

(ICSG, 2021). The International Copper Study Group (ISGS) estimates that in 2019, 30% of global copper use 

come from recycled copper and the 10-year average (2008-2018) recycling input rate (RIR) for copper is 32%. 

Globally, 9,500 kt of copper were recycled in 2019, including secondary refined production and scrap direct 

melt (ICSG, 2021). 

 
Figure 2. Annual average price of copper between 2000 and 2020 ( USGS, 2021)2.  

                                                           
2 Values in ϵκƪƎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ŦǊƻƳ ƻǊƛƎƛƴŀƭ Řŀǘŀ ƛƴ ¦{ϷκƪƎ ōȅ ǳǎƛƴƎ ǘƘŜ ŀƴƴǳŀƭ ŀǾŜǊŀƎŜ 9ǳǊƻ ŦƻǊŜƛƎƴ ŜȄŎƘŀƴƎŜ ǊŜŦŜǊŜƴŎŜ ǊŀǘŜǎ ŦǊƻƳ ǘƘŜ 9ǳropean 
Central Bank (https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html) 

 

https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html


 
 

 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ 
programme under grant agreement No 958211 

SCRREEN2 [Title]|  5 

 

 
Figure 3. EU sourcing of copper and global mine production (average 2016-2020) 

Uses: Copper is crucial for several applications due to its unique properties. It is the best electrical conductor 

after silver. Additionally, copper is corrosion resistant, ductile and malleable. These properties make copper 

to one main material for electrically conductive components in a wide variety of applications. The copper uses 

have been quite stable along the last 10 years and the EU uses are close to the global uses. 

Substitution: The unique properties of copper make it difficult to substitute it in various applications, 
especially due to its thermal and electrical conductivity. Nevertheless substitution options exist and are 
described in Table 2. 

 
Figure 4: EU uses of copper. Average figure for 2016-2020 (IWCC; ICA, 2022a)   

Other issues: Copper is classified as a heavy metal (German Environment Agency, 2020; Tchounwou et al., 

2022). Copper is a nutrient that is essential for many biochemical and physiological functions. In particular, it 

intervenes in some enzymatic reactions due to its ability to cycle between an oxidized Cu(II) and reduced state 

Cu(I). This property makes it also potentially toxic especially in case of excessive exposure (Tchounwou et al., 
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2014; Gaetke and Chow 2003). At high concentrations, copper is mainly toxic to aquatic organisms with long 

lasting effects (ECHA, 2022a; US EPA 2022), which is also reflected in the CLP (Classification, Labelling and 

Packaging) notifications. Human exposures to copper are mainly linked to anthropospheric activities such as 

smelting, mining, industrial activities, domestic waste emissions and application as fertilizers, sewage sludge, 

algicides, fungicides or molluscicides (Flemming and Trevors, 1989; Tchounwou et al., 2014). The 

environmental impacts of copper production are well assessed, especially using life cycle assessment (LCA). 

Globally it could be said that from extraction to refining, copper production is highly energy intensive leading 

to important emissions of GHG (greenhouse gases). Water consumption is also important in the copper life 

cycle, moreover this life cycle occurs in countries where the water stress is relatively high (Chile or Peru for 

example). Some of the copper mines are open pit mines, leading to potentially high land use impacts. However, 

impacts from copper extraction and copper production are site-specific and mainly depend on the type of 

mining (open pit vs. underground mining), the type of ores exploited (oxidized vs. sulphuric as well as the 

grade of the exploited ore) and the type of metal processing technology (pyrometallurgy vs hydrometallurgy) 

(Northey et al. 2012; Sanjuan-Delmás et al., 2022). 

Table 2: Substitution options for copper by application. 

Use Percentage* Substitute Comment on substitute 

Electrical 
applications 

>46 Aluminium, silver 
Trade-off between conductivity and 
costs 

Telecommunication 2.7 Optical fibres (silicon) 
Slightly higher costs, similar 
performance** 

Pipes and plumbing 10.2 Plastics, aluminium 
Similar or lower costs; reduced 
performance** 

Heat exchanger unknown 
Titanium, stainless steel, 
aluminium and plastics 

In the main, Similar or lower costs; 
reduced performance** 

*Average European end use share for 2016-2020 (IWCC; ICA, 2022) 
** EC CRM Data 2023 
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MARKET ANALYSIS, TRADE AND PRICES 

GLOBAL MARKET 

Table 3: Copper (extraction) supply and demand in metric tonnes, 2016-2020 average 

Global 

production 

Global Producers EU 

consumption 

EU Share EU Suppliers  Import 

reliance 

20,538,727.2 
Chile 28% 

Peru 12% 

China 8% 

Congo,D.R, USA 6% 

Australia, Zambia, 

Russia, Mexico 4% 

Canada, Indonesia, 

Kazakhstan 3% 

Others 16% 

2,054,007.3 

 

10.0% 
Poland 20% 

Chile 15% 

Brazil 10% 

Peru 10% 

Spain 9% 

Bulgaria 5%  

Sweden 5% 

Canada 4% 

Portugal 3% 

Georgia 3% 

US 3% 

48% 

Table 4: Copper (processing) supply and demand in metric tonnes, 2016-2020 average 

Global 

production 

Global Producers EU 

consumption 

EU Share EU Suppliers  Import 

reliance 

24,132,631.0 
China 38% 

Chile 10% 

Japan 6% 

Congo, D.R. 4% 

Russia 4% 

UMI 4% 

Germany 3% 

India 3% 

South Korea 3% 

3688055.5 15% 
Germany 18% 

Poland 15% 

Spain 11% 

Belgium 10% 

Russia 8% 

China 7% 

Sweden 6% 

Bulgaria 6% 

Finland 4% 

Austria 3% 

Congo 3% 

17% 

Copper trading takes place predominantly in three commodity exchanges: The London Metal Exchange (LME), 

the Commodity Exchange Division of the New York Mercantile Exchange (COMEX/NYMEX) and the Shanghai 

Futures Exchange (SHFE). On the LME, copper is traded in 25 tonne lots and quoted in US dollars per tonne; 

on COMEX, copper is traded in lots of 25,000 pounds and quoted in US cents per pound; and on the SHFE, 

copper is traded in lots of 5 tonnes and quoted in Renminbi per tonne. More recently, mini contracts of smaller 

lots sizes have been introduced at the exchanges (ICSG, 2019a) The exchanges facilitate to hedge, store and 

to a limited degree also trade copper.  
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With 28% of global mine production, Chile is the top copper producer by worldwide, followed by Peru with 

12% and China with 8%. China is the biggest processed copper producer with a 38% share followed by Chile 

with 10% and then other countries with a share lower than 6%. Most reserves are in Chile (about 23% of the 

ǿƻǊƭŘΩǎ ǊŜǎŜǊǾŜǎύΦ hǘƘŜǊ significant reserves are located in Australia, Peru, Russia, Mexico, and the US.  

The copper market is partially consolidated, with a few major players dominating a significant portion of the 
market. The top 5 biggest copper miners are Codelco, Freeport McMoRan, Glencore, BHP and Southern 
Copper. The copper market size is projected to grow by a CAGR of 3.26% between 2021 and 2026 with Asia-
Pacific expected to experience the fastest growth. Increasing demand from construction, electrical and 
electronic industries iǎ ōƻƻǎǘƛƴƎ ǘƘŜ ƳŀǊƪŜǘΩǎ ƎǊƻǿǘƘ (Technavio, 2022). 

Due to its unique properties, copper is crucial for many applications. Copper is the best electrical conductor 

after silver and is used in the production of energy-efficient power circuits. As it is also corrosion resistant, 

ductile and malleable, it is mainly applied in all types of wiring; from electric energy supply from the power 

plant to the wall socket, through motor windings for electrical motors, to connectors in computers. Copper is 

used in many forms in buildings including wiring, pipes and fittings, electrical outlets, switches and locks. It is 

corrosion resistant, antibacterial and impermeable and thus has been used in the production of water pipes 

for at least 4500 years (ECI, 2016a). Copper roofing is another common application where it is used for its 

functionality and architectural characteristics (ECI, 2016a). 

Copper and its alloys, mainly brass and bronze, are important raw materials for many kinds of mechanical 

parts such as sleeve bearings and other forged parts (CDA, 2016). In the automotive and transport sector, 

copper is an essential metal; there is an average 25 kg copper in every car. Aside from its use in electrical parts, 

copper is used in heat exchangers and radiators due to its high thermal conductivity. The development of 

modern hybrid cars ς in which an electrical motor supports the combustion engine - leads to an even higher 

copper consumption in cars (ECI, 2016a). 

For the main applications possible substitutes are as follows (Glöser et al., 2013b; BGS, 2007): 

¶ in electrical applications, aluminium can replace copper wiring, though it is prone to conduction loss 
through corrosion 

¶ in telecommunications, cables made from optical fibres can substitute for copper wire 

¶ for pipes and plumbing fixtures, plastics can replace copper 

¶ for heat exchangers, titanium, stainless steel, aluminium or plastics can substitute for copper, 
depending on the requirements of the application (temperature, aggressive fluids, etc.). 

Copper is essential for low-carbon technologies in the broad areas of transport (energy infrastructure, hybrid 

& electric vehicles and associated charging infrastructure); wind power (cabling and temperature control 

within wind turbines); solar power (heat exchangers of solar thermal systems, photovoltaic panels), tidal 

generation (ECI, 2012; Euromines, 2019a) 

EU TRADE 

Copper metal is assessed at Mining and processing/refining stage. Once processed, copper is traded in 

numerous forms, pure or alloyed, under the trade cope family 74. For this assessment, the list has been limited 

to the main products. The following table lists relevant Eurostat CN trade codes selected for Copper.  
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Table 5. Relevant Eurostat CN trade codes for Copper 

Mining  Processing/refining  

CN trade code  title   CN trade code  title   

26030000  
Copper ores and 
concentrates (Cu 
content 30%) 

74031100 Refined copper (Cu content 100%) 

74010000 
Copper mattes; cement copper "precipitated 
copper" (Cu content 75%) 

74020000 
Copper, unrefined; copper anodes for electrolytic 
refining (Cu content 100%) 

Figure 5 shows the import and export trend of copper ores and concentrates in Cu content (30% of the ores 

and concentrates). The EU is a net importer of copper ores and concentrates. The import increased from 630 

thousand tonnes in 2000 to 1.2 million tonnes in 2017-2018. The import has increased continuously in past 20 

years with a slight decline 2009 with obvious reason of slowing down the demand due to financial crisis. EU 

also export considerable quantity of copper ores and concentrate. The export grew from 66164 tonnes in in 

2000 to 280000 tonnes in 2020.  

The high volume of ores import shows EU has considerable capacity to process these materials to finished 

copper products and other value add activities.  

 
Figure 5. EU trade flows of Copper containing Copper ores and concentrates (Cu content, CN 26030000) 

from 2000 to 2020 (Eurostat, 2022) 
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Figure 6 illustrates the share of import of EU for Copper ores and concentrates from various countries. The 

main supplier to EU in the past two decades (2000-2020) was Chile (28% of share), followed by Peru, Indonesia, 

Brazil and Argentina (18%, 12%, 11% and 7%, respectively).  

Figure 7 presents the import and export trend of refined copper. During the year 2000-2020, the EU export of 

refined copper had a gradual increase with some fluctuations while the import decreased from 1.8 million 

tonnes to 0.8 tonnes in 2021. During 2019 to 2020, the export of Refined Copper increased while the import 

decreased.  

 
Figure 6. EU imports of Copper containing Copper ores and concentrates (Cu content, CN 26030000) from 

2000 to 2020 (Eurostat, 2022) 
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Figure 7. EU Trade flows of Refined copper (CN 74031100) from 2000 to 2020 (Eurostat, 2022)  

Figure 8 shows the share of import for refined Copper from various countries. The main import partners of EU 

for refined Copper are Chile (47%), Russia (24%), Peru (5%), Kazakhstan (4%) and Republic of Congo (3%). Chile 

is the main supplier of all times (2000-2020). The import of Refined Copper from Republic of Congo increased 

from 40 tonnes in 2004 to 118000 tonnes in 2013 and increased by 17 times  from 2011 to 2013 (from 7,012 

tonnes to 118000 tonnes). It reached to 880,914 tonnes in 2021. Another important change is related to the 

import from Chile which gently reduced from 1,015,389 tonnes in 2007 to about 190000 tonnes in 2020.  

Figure 9 shows the import and export trend of Copper mattes; cement copper "precipitated copper". Data are 

only available since 2007. During the year 2007-2020, the EU import and export showed several fluctuations, 

with almost no import in 2013-2015. Until 2012, exports were lower than imports but the trend changed in 

2012. Exports doubles between 2018 and 2020. 

 
Figure 8. EU imports of Refined copper (CN 74031100) by country from 2000 to 2020 (Eurostat, 2022) 






























































