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About ICSG 
 

The International Copper Study Group (ICSG) was formally established 

as an autonomous inter-governmental organization on 23 January 

1992, following a series of Ad Hoc meetings sponsored by the United 

Nations (UNCTAD) in 1986 and 1987 to review the world situation of 

copper and discuss the need for such a body.  ICSG serves to increase 

copper market transparency and promote international discussions 

and cooperation on issues related to copper.  

In order to fulfill its mandate, the Study Group has three main 

objectives: 

¶¶  Increase market transparency by promoting an exchange of 

information on production, consumption, stocks, trade, and prices 

of copper, by forecasting production and consumption, and by 

assessing the present and future capacities of copper mines, 

plants, smelters and refineries. 

¶¶  Promote international cooperation on matters related to copper, 

such as health and the environment, research, technology 

transfer, regulations and trade. 

¶¶  Provide a global forum where industry and governments can meet 

and discuss common problems/objectives. The ICSG is the only 

inter-government forum solely dedicated to copper.  

 

The current members of ICSG are: 

   Australia 
 

Japan 

   Belgium 
 

Luxembourg 
 

Chile 
 

Mexico 
 

China 
 

Peru 

 European 
Union 

 

Poland 

 

Finland 
 

Portugal 
 

France 
 

Russian Federation 
 

Germany 
 

Serbia 
 

Greece 
 

Spain 

 India  Sweden 

 Iran  United States 

 Italy  Zambia 

    

 

As part of its mandate to provide a global forum where industry and 

governments can meet and discuss common problems and objectives, 

ICSG meetings are held twice per year, typically in the Spring and Fall 

at ICSG Headquarters in Lisbon, Portugal. The meetings of the Study 

Group are open to government members, their industry advisors and 

invited observers. 
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ICSG Officers and Secretariat 
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ICSG Publications 

¶¶  COPPER BULLETIN (monthly). The ICSG Copper Bulletin includes annual 
and monthly statistics on copper and copper products, their production, 
usage and trade by country, as well as stocks and exchange prices, 
providing a global view of supply and demand.  Subscribers to the 
Copper Bulletin receive the Yearbook as part of their annual 
subscription. 

¶¶  ICSG 2013 STATISTICAL YEARBOOK (September 2013). The ICSG Copper 
Bulletin yearbook includes annual statistics on copper and copper 
products, their production, usage and trade by country, as well as stocks 
and exchange prices, providing a global view of supply and demand for 
the past 10 years.  The Yearbook serves as a useful tool for consultations 
and analysis on the longer term evolution of world copper production, 
usage, stocks and prices.  Subscribers to the Copper Bulletin receive the 
Yearbook as part of their annual subscription.  

¶¶  DIRECTORY OF COPPER MINES AND PLANTS (February 2013 edition). 
The Directory of Copper Mines and Plants highlights current capacity and 
provides a five year outlook of forecasted capacity for over 1,000 
existing and planned copper mines, plants and refineries on a country by 
country basis, including separate tables for SX-EW plants.  Salient details 
for each operation are included and the Directory separates operations 
between Operating & Developing and Exploration & Feasibility stages.  
The Directory is published twice per year.  

¶¶  ICSG STATISTICAL DATABASE. The ICSG maintains one of the world's 
most complete historical and current databases with statistics on copper 
production capacities, data on copper production, consumption, stocks, 
prices, recycling and trade for copper products. In 2012 ICSG launched 
its online statistical database that gives subscribers direct access to ICSG 
historical data. It also provides subscribers with specific extraction tools 
for downloading the data.  

¶¶  DIRECTORY OF COPPER & COPPER ALLOY FABRICATORS (FIRST USE) 
(2013 edition). This directory provides a global overview of companies 
and plants involved in the first use of copper. First users are mainly 
semis fabricators that process refinery shapes into semi-finished copper 
and copper alloy products. Published August 2013.  

¶¶  SURVEY OF WIRE ROD PLANTS AND SECONDARY COPPER SMELTERS IN 
CHINA (2013). The first large scale ICSG Survey of copper wire rod plants 
in China. A review of wire rod plants, secondary smelters and refineries 
under construction in 2012 and expansion plans up to 2015 is included. 

¶¶  COPPER AND COPPER ALLOY SCRAP SUPPLY SURVEY IN EU-27 (2013). 
The study compares scrap trade statistics of EUROSTAT and UN 
COMTRADE databases. Differences in numbers are revealed and 
explained by EUROSTAT and selected interviews with scrap collectors 
and traders. It also gives an analysis by a top down approach to estimate 
material availability, copper content in trade and the economic logic of 
copper scrap dismantling. 

¶¶  SURVEY ON NONFERROUS METAL SCRAP & REFINED INPUTS & 
PRODUCTION IN CHINESE COPPER & COPPER ALLOY SEMIS 
MANUFACTURING PLANTS (2012). A joint report of the ICSG, ILZSG and 
INSG, providing information on Chinese fabricators and their use of 
refined copper, nickel, zinc, lead and non ferrous scrap.  

¶¶  ICSG GLOBAL COPPER SCRAP RESEARCH PROJECT REPORT (August 
2010). Copper scrap generation, trade and use are playing a key role to 
balance the growth observed in recent years in the global copper 
market. This report presents a comprehensive picture of the global 
copper scrap market and its determinants, synthesizing the findings of 
ICSG research project on the copper and copper alloy scrap market.  

 

For more information about ICSG and ICSG publications, please visit our 
website at www.icsg.org 

http://www.icsg.org/
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Chapter 1: Cu Basics 

What is Copper?  
Copper is a malleable and ductile metallic element that is an excellent 

conductor of heat and electricity as well as being corrosion resistant 

and antimicrobial. /ƻǇǇŜǊ ƻŎŎǳǊǎ ƴŀǘǳǊŀƭƭȅ ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ ŎǊǳǎǘ ƛƴ ŀ 

variety of forms. It can be found in sulfide deposits (as chalcopyrite, 

bornite, chalcocite, covellite), in carbonate deposits (as azurite and 

malachite), in silicate deposits (as chrysycolla and dioptase) and as 

pure "native" copper. 

Copper also occurs naturally in humans, animals and plants. Organic 

life forms have evolved in an environment containing copper. As a 

nutrient and essential element, copper is vital to maintaining health. 

Life sustaining functions depend on copper.  

Copper and copper-based alloys are used in a variety of applications 

that are necessary for a reasonable standard of living. Its continued 

production and use is essential for society's development. How society 

exploits and uses its resources, while ensuring that tomorrow's needs 

are not compromised, is an important factor in ensuring society's 

sustainable development. 

Copper is one of the most recycled of all metals. It is our ability to 

recycle metals over and over again that makes them a material of 

choice. Recycled copper (also known as secondary copper) cannot be 

distinguished from primary copper (copper originating from ores), 

once reprocessed. Recycling copper extends the efficiency of use of 

the metal, results in energy savings and contributes to ensuring that 

we have a sustainable source of metal for future generations. 

The demand for copper will continue to be met by the discovery of 

new deposits, technological improvements, efficient design, and by 

taking advantage of the renewable nature of copper through reuse 

and recycling. As well, competition between materials, and supply 

and demand principles, contribute to ensuring that materials are 

used efficiently and effectively. 

Copper is an important contributor to the national economies of 

mature, newly developed and developing countries. Mining, 

processing, recycling and the transformation of metal into a 

multitude of products creates jobs and generates wealth. These 

activities contribute to building and maintaining a country's 

infrastructure, and create trade and investment opportunities. 

/ƻǇǇŜǊ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǎƻŎƛŜǘȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǿŜƭƭ ƛƴǘƻ 

the future. 

Images courtesy of the Copper Development Association. 
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Copper Properties and Benefits 

Chemical Symbol Cu 

Atomic Number 29 

Atomic Weight 63.54 

Density 8960 kg m
-3

 

Melting point 1356 K 

Specific Heat cp (at 293 K) 0.383 kJ kg-1 K-1 

Thermal conductivity 394 W m-1 K-1 

Coefficient of linear expansion 16.5 x 10-6 K-1 

Young's Modulus of Elasticity 110 x 109 N m-2 

Electrical Conductivity (% IACS) 1.673 x 10
-8

 ohm-m 

Crystal Structure Face-Centered Cubic 

Copper makes vital contributions to sustaining and improving society. 

Copper's chemical, physical and aesthetic properties make it a material 

of choice in a wide range of domestic, industrial and high technology 

applications.  

 

Alloyed with other metals, such as zinc (to form brass), aluminum or 

tin (to form bronzes), or nickel, for example, it can acquire new 

characteristics for use in highly specialized applications. In fact, 

society's infrastructure is based, in part, on copper.   

.ǳǘ ŎƻǇǇŜǊΩǎ ōŜƴŜŦƛǘǎ ŜȄǘŜƴŘ ōŜȅƻƴŘ mechanical characteristics: 

¶¶  Copper is essential to the health of plants, animal and humans. 

Deficiencies, as well as excesses, can be detrimental to health. 

¶¶  Antimicrobial PropertiesΦ 5ǳŜ ǘƻ ŎƻǇǇŜǊΩǎ ŀƴǘƛƳƛŎǊƻōƛŀƭ 

properties, copper and copper alloy products can be used to 

eliminate pathogens and reduce the spread of diseases.   

¶¶  Recycling. Copper is one of the most recycled of all metals. 

Virtually all products made from copper can be recycled and 

recycled copper loses none of its chemical or physical properties.  

¶¶  Energy Efficiency. Copper can improve the efficiency of energy 

production and distribution systems. 

Key Physical Properties of Copper 
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Selected Copper Definitions 

¶¶  Anode. The positive terminal in an electrolytic cell where 
electrons leave a device to enter the external circuit. A copper 
anode at 99 percent purity will dissolve. 

¶¶  Blister. The product of a converting furnace. It is an intermediate, 
more concentrated (with respect to the desired metal) material 
than matte, from which it is made, and is usually transferred to 
another furnace for further concentration.  

¶¶  Cathode. The negative terminal in an electrolytic cell where 
copper is plated during electrowinning or electrolytic refining. 
/ƻǇǇŜǊ ǎƻ ǇƭŀǘŜŘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŎŀǘƘƻŘŜέ ŀƴŘ ƛǎ ƎŜƴŜǊŀƭƭȅ 
about 99.99 percent pure. 

¶¶  Contained Copper. Contained copper is defined as the analytical 
amount of copper outputted in concentrates and precipitates. 

¶¶  Copper concentrate. A product of flotation milling. It composes 
sulfide minerals and entrained material and contains one-third 
each copper, iron, and sulfur. It can be processed 
pyrometallurgically in a smelter to produce matte or 
hydrometallurgically (pressure leaching) to produce pregnant 
leach solution, both products requiring further processing to 
obtain copper metal.  

¶¶  Direct melt scrap. Direct-melt, or re-melt scrap is secondary 
material that can be used directly in a furnace without cleanup 
through the use of fluxes and poling and re-refining.   

¶¶  Electrorefining. An electrolytic refining process where less pure 
copper anode is dissolved and high-purity copper is plated at the 
cathode. 

¶¶  Electrowinning. An electrolytic refining process where the anode 
is inert, and rich (copper-loaded) electrolyte continually replaces 
lean (copper-depleted) electrolyte as copper is plated at the 
cathode. 

¶¶  Fire-refined copper. The product of a fire-refining furnace. It is an 
intermediate, more concentrated (with respect to the desired 
metal) material than blister, from which it is made. Fire-refined 
copper contains about 99 percent copper, the exact percentage 
depending on the process parameters.  

¶¶  Primary copper. Copper extracted from ores and recovered as 
copper metal or copper-bearing chemicals. 

¶¶  Secondary refined material. Secondary refined material 
represents scrap that has been fire-refined, or that has been 
converted to anode at the smelter level and then electrolytically 
refined. 

¶¶  Solvent extraction. A method of separating one or more metals 
from a leach solution by treating with a solvent that will extract 
the required metal, leaving the others. The metal is recovered 
from the solvent by further treatment. 

¶¶  Stocks. ICSG reports refined copper stocks as those held by the 
exchanges, consumers, producers and governments.  Merchant 
stocks are included where it is certain that these are 
nonduplicative to those already reported.  Only refined products 
at plant sites are included. Items such as wire rod, tube and other 
semifabricated forms are not included. 

¶¶  Usage. Copper usage represents refined copper used by 
semifabricators. Usage data is either directly reported, or ICSG 
estimates an apparent usage using the following formula: Refined 
copper production + refined imports - refined exports + refined 
beginning stocks - ending stocks.  

  Sources: ICSG and USGS. 
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Images courtesy of the British Museum, the Copper Development Association and ICSG. 

Copper in History 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

A rchaeological evidence demonstrates that copper was one of the first metals used by humans and was used at least 10,000 

years ago for items such as coins and ornaments in western Asia. During the prehistoric Chalcolithic Period  (derived from 

chalkos, the Greek word for copper), man discovered how to extract and use copper to produce ornaments and implements. As 

early as the 4th to 3rd millennium BC, workers extracted copper from Spain's Huelva region.  

The discovery that copper, when alloyed with tin, produc es bronze, led to the Bronze Age , c. 2,500 BC. Israel's Timna Valley 

provided copper to the Pharaohs (an Egyptian papyrus records the use of copper to treat infections and to sterilize water). 

Cyprus supplied much of the Phoenician, Greek and Roman needs f or copper. "Copper" is derived from the latin Cyprium , 

literally Cyprian metal. The Greeks of Aristotle's era were familiar with brass as a valued copper alloy. In South America, t he 

pre-Columbian Maya, Aztec and Inca civilizations exploited copper, in add ition to gold and silver. During the Middle Ages , 

copper and bronze works flourished in China, India and Japan.  

The discoveries and inventions relating to electricity and magnetism of the late 18th and early 19th centuries by scientists 

such as Ampere, Far aday and Ohm, and the products manufactured from copper, helped launch the Industrial Revolution  

and propel copper into a new era. Today , copper continues to serve society's needs . Although  copper has been in use for at 

least 10,000 years, i nnovative applications for copper are still being developed as evidenced by the development of the copper 

chip by the semi -conductors industry.  
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 Copper Today 

 

 

 

                          CCooppppeerr  PPrroodduucctt iioonn  HHiigghhlliigghhttss  

Preliminary figures indicate that global 

copper mine production in 2012 reached 

16.7 million tonnes. The largest producer 

of mined copper was Chile (over 5.4 million 

tonnes). 

 

Smelter production in 2012 reached 

around 16.7 million tonnes. China was the 

largest producer of blister & anode in 2012 

(over 5.3 million tonnes) 

 

 

Refinery Production in 2012 increased to 

20.1 million tonnes, including 3.6 million 

tonnes of secondary refined production. 

 

 

 

 

   

CCooppppeerr  UUssaaggee  HHiigghhlliigghhttss  

Refined copper usage (usage by semis plants or the 

first users of copper) in 2012 reached 20.5 million 

tonnes. China was also the largest consumer of 

refined copper in 2012 with apparent usage of over 

8.8 million tonnes. 

 

According to the International Copper Association 

(ICA), equipment was the largest copper end-use 

sector last year, followed by infrastructure and 

building construction. 

 

New copper applications being developed include 

antimicrobial copper touch surfaces, lead-free brass 

plumbing, high tech copper wire, heat exchangers, 

and new consumer products as well. 

The global demand for copper continues to grow: world refined usage has more than tripled in the last 50 years thanks to expanding sectors such as 

electrical and electronic products, building construction, industrial machinery and equipment, transportation equipment, and consumer and 

general products. Some of the highlights of 2012 copper production and usage are listed below. In the chapters that follow, more in-depth 

information is presented on copper production, trade, usage, and recycling. For the most up-to-date information on the global copper market, 

please visit our website at www.icsg.org. 

 

 

Images courtesy of CDA and Luis Hernán Herreros from www.visnu.cl, © Copyright Anglo American (Faena Los Bronces y Mantos Blancos ς Chile) 

http://www.icsg.org/
http://www.visnu.cl/
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Chapter 2: Copper Production 

How is Copper Produced?  
Geologists look for signs and/or anomalies that would indicate the 

presence of a mineral deposit. Under the right geological, economic, 

environmental and legal conditions, mining can proceed. 

Primary copper production starts with the extraction of copper-bearing 

ores. There are three basic ways of copper mining: surface, underground 

mining and leaching. Open-pit mining is the predominant mining method 

in the world.  

After the ore has been mined, it is crushed and ground followed by a 

concentration by flotation. The obtained copper concentrates typically 

contain around 30% of copper, but grades can range from 20 to 40 per 

cent. In the following smelting process, sometimes preceded by a roasting 

ǎǘŜǇΣ ŎƻǇǇŜǊ ƛǎ ǘǊŀƴǎŦƻǊƳŜŘ ƛƴǘƻ ŀ άƳŀǘǘŜέ Ŏƻƴǘŀƛƴƛƴg 50-70% copper. The 

molten matte is processed in a converter resulting in a so-called blister 

copper of 98.5-99.5% copper content. In the next step, the blister copper 

is fire refined in the traditional process route, or, increasingly, re-melted 

and cast into anodes for electro-refining.  

The output of electro-refining is refined copper cathodes, assaying over 

99.99% of copper.  

Alternatively, in the hydrometallurgical route, copper is extracted from 

mainly low grade oxide ores and also some sulphide ores, through 

leaching (solvent extraction) and electrowinning (SX-EW process). The 

output is the same as through the electro-refining route - refined copper 

cathodes.  ICSG estimates that in 2012, refined copper production from 

SX-EW represented 22% of total copper refined production. 

Refined copper production derived from mine production (either from 

metallurgical treatment of concentrates or SX-EW) is referred to as 

άǇǊƛƳŀǊȅ ŎƻǇǇŜǊ ǇǊƻŘǳŎǘƛƻƴέΣ ŀǎ ƻōǘŀƛƴŀōƭŜ ŦǊƻƳ ŀ ǇǊƛƳŀǊȅ Ǌŀǿ ƳŀǘŜǊƛŀƭ 

source. However, there is another important source of raw material which 

is scrap. Copper scrap derives from either metals discarded in semis 

ŦŀōǊƛŎŀǘƛƻƴ ƻǊ ŦƛƴƛǎƘŜŘ ǇǊƻŘǳŎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŎŜǎǎŜǎ όάƴŜǿ ǎŎǊŀǇέύ ƻǊ 

obsolete end-of-ƭƛŦŜ ǇǊƻŘǳŎǘǎ όάƻƭŘ ǎŎǊŀǇέύΦ wŜŦƛƴŜŘ ŎƻǇǇŜǊ ǇǊƻŘuction 

ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ǊŜŎȅŎƭŜŘ ǎŎǊŀǇ ŦŜŜŘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άǎŜŎƻƴŘŀǊȅ ŎƻǇǇŜǊ 

ǇǊƻŘǳŎǘƛƻƴέΦ {ŜŎƻƴŘŀǊȅ ǇǊƻŘǳŎŜǊǎ ǳǎŜ ǇǊƻŎŜǎǎŜǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ 

employed for primary production. ICSG estimates that in 2012, at the 

refinery level, secondary copper refined production reached almost 18% 

of total copper refined production. 
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Since 1900, when world production was less than 500 thousand tonnes copper, world copper mine production has grown by 3.2% per year to 16.7 

million tonnes in 2012. SX-EW production, virtually non-existent before the 1960s, reached nearly 3.7 million tonnes copper in 2012.  

 Copper Mine Production 
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From less than 750,000 tonnes copper in 1960, copper mine production in Latin America surged to over 7 million tonnes in 2012. 

Asia has also exhibited significant growth over the same period. 
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Chile accounted for over one-third of world copper mine production in 2012 with mine output of over 5.4 million tonnes copper. 
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Copper mining capacity is estimated to reach 27.7 million tonnes copper in 2016, with 21% being SX-EW production. 
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Rank Mine Country Owner(s) Source Capacity

1 Escondida Chile BHP Billiton (57.5%), Rio Tinto Corp. (30%), Japan Escondida (12.5%) Concs & SX-EW 1,150

2

Codelco Norte

Chile Codelco Concs & SX-EW 840

3 Grasberg Indonesia P.T. Freeport Indonesia Co. (PT-FI), Rio Tinto Concentrates 750

4 Collahuasi Chile Anglo American (44%), GlencoreXstrata (44%), Mitsui + Nippon (12%) Concs & SX-EW 520

5 Los Pelambres Chile Antofagasta Plc (60%), Nippon Mining (25%), Mitsubishi Materials (15%) Concentrates 470

6 Antamina Peru
BHP Billiton (33.75%), Teck (22.5%), GlencoreXstrata (33.75%), Mitsubishi 

Corp. (10%)
Concentrates 450

7 El Teniente Chile Codelco Concs & SX-EW 433

8
Taimyr Peninsula (Norilsk/ 

Talnakh Mills)
Russia Norilsk Nickel Concentrates 430

9 Morenci United States Freeport-McMoRan Inc 85%, 15% affiliates of Sumitomo Corporation Concs & SX-EW 420

10 Los Bronces Chile Anglo Amercian 75.5%, Mitsubishi Corp. 24.5% Concs & SX-EW 416

11 Cerro Verde Peru
Freeport-McMoRan Copper & Gold Inc.53.5%, Compañia de Minas 

Buenaventura 18.5%, Sumitomo 21%
Concs & SX-EW 320

12 Andina Chile Codelco Concentrates 300

13 Kansanshi Zambia First Quantum Minerals Ltd (80%), ZCCM (20%) Concs & SX-EW 285

14 Bingham Canyon United States Kennecott Concentrates 280

15 Batu Hijau Indonesia
PT Pukuafu 20%, Newmont 41.5%, Sumitomo Corp., Sumitomo Metal Mining & 

Mitsubishi Materials 31.5%, PT Multi Daerah Bersaing 7%
Concentrates 250

16 Olympic Dam Australia BHP Billiton Concs & SX-EW 225

17 Rudna Poland KGHM Polska Miedz S.A. Concentrates 215

18 Sarcheshmeh Iran National Iranian Copper Industry Co. Concs & SX-EW 204

19 Spence Chile BHP Billiton SX-EW 200

19 Cuajone Peru
Grupo Mexico (54.1%), Marmon Corp. (15%), Freeport-McMoRan Copper & 

Gold Inc. (13.9%)
Concentrates 200

(includes Chuquicamata, Radomiro 
Tomic, Mina Ministro Hales project)

 

 

 

 

 

 

Top 20 Copper Mines by Capacity, 2012 
Thousand metric tonnes copper 

Source: ICSG Directory of Copper Mines and Plants ς February 2013 
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Constraints on Copper Supply 

With copper concentrate in strong demand, there has been growing 

interest in understanding the obstacles that can prevent copper mine 

supply from coming on-stream. Below are some of the operational and 

financial constraints identified from the study. For more information 

about ICSG research related to constraints on copper supply, please 

contact the ICSG Secretariat at mail@icsg.org 

¶¶  Declining ore grades: a serious issue in developed copper areas 
such as the USA and Chile  

¶¶  Project finance: prolonged economic and price volatility may 
have significant impact on cost of capital 

¶¶  Tax & investment regimes: recent research indicates these are 
less important than geological endowments 

¶¶  Other cost issues: lower capital expenditure may have adverse 
long term effect on copper supply; operating cost escalation   

¶¶  Water supply: a critical issue in dry mining districts 

¶¶  Energy: coal is the fuel chosen to power main copper mines 
and processesΧ climate change may increase costs 

 

¶¶  Other environmental issues: governments are becoming more 
aware of the impact of mining to the surrounding environment 
in recent years. In countries like Peru and the Philippines, the 
relationship with indigenous community is also a key factor.  

¶¶  Resource nationalism: It has become a priority for certain 
governments to develop their mineral resources that have not 
been exploited until now. While willing to develop their natural 
resources, countries might be seeking to extract strong revenue 
flows from them. It will be important to balance 
royalty/taxation levels with the need to encourage capital 
investment to develop their rising industries. 

¶¶  Sulphuric acid supply and price: 16% cost factor for SX-EW 
projects  

¶¶  Skilled labor: open labor markets would help address this 
constraint 

¶¶  Labor strikes: tend to increase when refined prices are high and 
GDP is growing faster, but tend to be longer and less frequent 
otherwise  

¶¶  High ŘƻƳŜǎǘƛŎ Ŏƻǎǘǎ ƛŦ ǘƘŜǊŜ ƛǎ ά5ǳǘŎƘ ŘƛǎŜŀǎŜέ όǊŜǎǳƭǘƛƴƎ ƛƴ 
higher exchange rates due in part to strong exports) 

¶¶  Rate between imported inputs and domestic input costs 
affected by the currency strength of the producer 

¶¶  Political risks: Security and transport accessibility is crucial to 
mine operation 

mailto:mail@icsg.org
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Smelting is the pyrometallurgical process used to produce copper metal.  In 2012, world copper smelter production reached 16.7 million tonnes 

copper. Recently, the trend to recover copper directly from ores through leaching processes has been on the increase. Primary smelters use mine 

concentrates as their main source of feed (although some use copper scrap as well). Secondary copper smelters use copper scrap as their feed. 
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!ǎƛŀΩǎ ǎƘŀǊŜ ƻŦ ǿƻǊƭŘ ŎƻǇǇŜǊ ǎƳŜƭǘŜǊ ƻǳǘǇǳǘ ƧǳƳǇŜŘ ŦǊƻƳ нт҈ ƛƴ мффл ǘƻ рс҈ ƛƴ нлмн ŀǎ ǎƳŜƭǘŜǊ ǇǊƻŘǳŎǘƛƻƴ ƛƴ /Ƙƛƴŀ ŜȄǇŀƴŘŜŘ Ǌŀpidly.  
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In 2012, China accounted for 32% of world copper smelter output, followed by Japan (10%), Chile (8%) and the Russian Federation (5%). 
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Rank Smelter Country Operator/Owner(s) Process Capacity

1 Guixi (smelter) China Jiangxi Copper Corp. Outokumpu Flash 900

2 Birla Copper (Dahej) India Birla Group Outokumpu Flash, Ausmelt, Mitsubishi Continuous 500

3 Codelco Norte (smelter) Chile Codelco Outokumpu/ Teniente Converter 450

3 Hamburg Germany Aurubis Outokumpu, Contimelt, Electric 450

3 Besshi/ Ehime (Toyo) Japan Sumitomo Metal Mining Co. Ltd. Outokumpu Flash 450

3 Saganoseki/ Oita (smelter) Japan Pan Pacific Copper Co. Ltd Outokumpu Flash 450

7 El Teniente (Caletones) Chile Codelco Chile Reverberatory/ Teniente Conv. 400

7 Jinchuan (smelter) China Jinchuan Non- Ferrous Metal Co. Reverberatory/ Kaldo Conv. 400

7 Xiangguang Copper (smelter) China Xiangguang Copper Co. Ltd. Outokumpu Flash 400

7 Norilsk (Nikelevy, Medny) Russia Norilsk G-M Reverb, Electric, Vanyukov 400

7 Sterlite Smelter (Tuticorin) India Vedanta Isasmelt Process 400

12 Ilo Smelter Peru Southern Copper Corp. (Grupo Mexico 75.1%) Isasmelt Process 360

13 Onahama/ Fukushima Japan

Mitsubishi Materials Corp. (49.29%), Dowa Metals & 

Mining Co. Ltd.(31.15%), Furukawa Metals & Resources 

Co. Ltd. (12.67%)

Reverberatory 354

14 Altonorte (La Negra) Chile GlencoreXstrata plc Noranda Continuous 350

14 Jinlong (Tongdu) China
Tongling Nonferrous Metals Corp. (57.4%), Sumitomo 

(35%), Pingguo Aluminium Co.
Flash Smelter 350

14 Yunnan China Yunnan Copper Industry Group (Local Government) Isasmelt Process 350

17 Naoshima/ Kagawa (smelter) Japan Mitsubishi Materials Corp. Mitsubishi Continuous 342

18 Pirdop (smelter) Bulgaria Aurubis (99.77%) Outokumpu Flash 330

19 Onsan II Korean Republic LS-Nikko Co. (LS, Nippon Mining) Mitsubishi Continuous 320

19 Huelva Spain Atlantic Copper S.A. (Freeport McMoran) Outokumpu Flash 320

 

 

 

 

Top 20 Copper Smelters by Capacity, 2012 
Thousand metric tonnes copper 

Source: ICSG Directory of Copper Mines and Plants ς February 2013 
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With the emergence of solvent extraction-electrowinning  (SX-EW) technology, refined copper produced from leaching ores has been on the rise, 

ƛƴŎǊŜŀǎƛƴƎ ŦǊƻƳ ƭŜǎǎ ǘƘŀƴ м҈ ƻŦ ǿƻǊƭŘ ǊŜŦƛƴŜŘ ŎƻǇǇŜǊ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ƭŀǘŜ мфслΩǎ ǘƻ му҈ ƻŦ ǿƻǊƭŘ ƻǳǘǇǳǘ ƛƴ нлмнΦ   



The World Copper Factbook 2013 
 

International Copper Study Group  20 
 

-

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Trends in Refined Capacity, 1996-2016 
Thousand metric tonnes copper

Source: ICSG Directory of Copper Mines and Plants - February 2013

Electrolytic Electrowinning Fire Refining

  

This chart shows world copper refinery capacity by refining process. The ratio between production and capacity is called the capacity utilization rate. 

The world refinery capacity utilization rate was around 79% in 2012.  
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Region with the highest output of refined copper in 1990: the Americas (4,250 kt), followed by Europe (3,000 kt) 

Leading region in the world in 2012: Asia (9,720 kt) as compared to 2,500kt in 1990. 
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Rank Refinery Country Owner(s) Process Capacity

1 Guixi China Jiangxi Copper Corporation Electrolytic 900

2 Jinchuan China Jinchuan Non Ferrous Co. Electrolytic 650

3 Chuquicamata Refinery Chile Codelco Electrolytic 600

4 Yunnan Copper China Yunnan Copper Industry Group (64.8%) Electrolytic 500

4 Birla India Birla Group Hidalco Electrolytic 500

6 Toyo/Niihama (Besshi) Japan Sumitomo Metal Mining Co. Ltd. Electrolytic 450

6 Amarillo United States Grupo Mexico Electrolytic 450

8 Codelco Norte (SX-EW) Chile Codelco Electrowinning 440

9 Pyshma Refinery Russia Uralelectromed (Urals Mining & Metallurgical Co.) Electrolytic 420

10 El Paso (refinery) United States Freeport-McMoRan Copper & Gold Inc. Electrolytic 415

11 Las Ventanas Chile Codelco Electrolytic 400

11 Jinlong (Tongdu) (refinery) China
Tongling NonFerrous Metal Corp. 52 %, Sharpline International 13%, 

Sumitomo Corp. 7.5%, Itochu Corp. 7.5%
Electrolytic 400

11 Sterlite Refinery India Vedanta Electrolytic 400

11 Daye/ Hubei (refinery) China Daye Non-Ferrous Metals Co. Electrolytic 400

11 Xiangguang Copper (refinery) China Yanggu Xiangguang Copper Co Electrolytic 400

16 Hamburg (refinery) Germany Aurubis Electrolytic 395

17 CCR Refinery (Montreal) Canada GlencoreXstrata Electrolytic 370

18 Ilo Copper Refinery Peru Southern Copper Corp. Electrolytic 360

18 Onsan Refinery I Korean Republic LS-Nikko Co. (LS, Nippon Mining) Electrolytic 360

20 Morenci (SX-EW) United States Freeport-McMoRan Copper & Gold Inc./Sumitomo Electrowinning 350

 

 

 

 

Top 20 Copper Refineries by Capacity, 2012 
Thousand metric tonnes copper 

Source: ICSG Directory of Copper Mines and Plants ς February 2013 
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Semis fabricators process refinery shapes such as cathodes, wire bar, ingot, billet slab and cake into semi-finished copper and copper alloy products using 

both unwrought copper materials and direct melt scrap as raw material feed. Semis fabricators are considered to be thŜ άŦƛǊǎǘ ǳǎŜǊǎέ ƻŦ ǊŜŦƛƴŜŘ ŎƻǇǇŜǊ 

and include wire rod plants and brass mills. 

Source:ICSG 

World Copper and Copper Alloy Semis Production 
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Asia accounted for 71% (or more than 15 million metric tonnes) of semis output in 2012, compared to 22% in 1980. 
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In 2013, China accounts for the largest share of world 

semis capacity production (39%) and the largest 

number of semis plants (542). 

Wire rod plants are estimated to account for 53% of 

world first use capacity in 2013, or over 26 million 

tonnes. 

Copper & Copper Alloy Semis Capacity by Region & Product 
Source: ICSG Directory of Copper and Copper Alloy Fabricators 2013 
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Chapter 3: Copper Trade 
Copper products across the value chain are traded internationally. Often, 

countries where upstream copper production capacity exceeds 

downstream production capacity will import the raw materials needed to 

meet their production needs, and vice versa. Major product categories of 

copper traded internationally include: 

¶¶  Copper concentrates 

¶¶  Copper blister and anode 

¶¶  Copper cathode and ingots 

¶¶  Copper scrap and 

¶¶  Copper semis 

Copper powders and compounds are also traded globally, but typically in 

much smaller quantities. In additional, copper is contained in end-use 

products that are traded globally including automobiles, appliances, 

electronic equipment and other products. Changes in trade regulations, 

such as import duties or export quotas, can have significant impacts on 

the international trade of copper. For more information about the 

international trade of copper and changes in regulations that can affect 

the trade of copper, please contact the ICSG Secretariat at mail@icsg.org1 

 

 

 

                                                           
1
 Gross metal weight. 

Image courtesy of the Copper Development Association. 

mailto:mail@icsg.org
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Major International Trade Flows of Copper 

Ores and Concentrates
1
  

  

                                                           
1
Figure is intended to illustrate trade flows but not actual trade routes.  

Major Exporters of 

Copper Ores and 

Concentrates, 2012 

1. Chile 

2. Peru 

3. Australia 

4. Canada 

5. Indonesia 

6. United States 

7. Brazil 

8. Mexico 

9. Spain 

10. Argentina 

Major Importers of 

Copper Ores and 

Concentrates, 2012 

1. China 

2. Japan 

3. India 

4. Korean Rep. 

5. Spain 

6. Germany 

7. Bulgaria 

8. Finland 

9. Philippines 

10. Sweden 

Major International Trade Flows of Copper Ores and Concentrates
1
 

Detailed trade matrices are available in ICSG Statistical Yearbook. 
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Major International Trade of Copper Blister 

and Anode
1
  

                                                           
1
Figure is intended to illustrate trade flows but not actual trade routes. 
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1. China 
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3. Australia 
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Major International Trade Flows of Copper Blister and Anode
1
 

Detailed trade matrices are available in ICSG Statistical Yearbook. 
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Major International Trade Flows of Refined 

Copper
1
  

  

                                                           
1
Figure is intended to illustrate trade flows but not actual trade routes. 

Major Exporters of 

Refined Copper, 

2012 
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2. Japan 

3. Australia 

4. Kazakhstan 
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Major Importers of 

Refined Copper, 

2012 

1. China 

2. Germany 

3. United States 

4. Italy 

5. Taiwan 

6. Turkey 

7. Korean Rep. 

8. Brazil 

9. Thailand 

10. France 

Major International Trade Flows of Refined Copper
1
 

Detailed trade matrices are available in ICSG Statistical Yearbook. 
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Leading Exporters and Importers of Semi-Fabricated Copper Products, 2012 
Thousand metric tonnes, Source: ICSG 
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The Global Copper Market and the 

/ƻƳƳƻŘƛǘȅ ά/ƻǇǇŜǊέ 

Copper, as any other good or merchandise, is traded between producers 

and consumers. Producers sell their present or future production to 

clients, who transform the metal into shapes or alloys, so that 

downstream fabricators can transform these into different end-use 

products.  One of the most important factors in trading a commodity such 

as copper is the settlement price for the present day (spot price) or for 

future days. 

Exchanges 

The role of a commodity exchange is to facilitate and make transparent 

the process of settling prices. Three commodity exchanges provide the 

facilities to trade copper: The London Metal Exchange (LME), the 

Commodity Exchange Division of the New York Mercantile Exchange 

(COMEX/NYMEX) and the Shanghai Futures Exchange (SHFE). In these 

exchanges, prices are settled by bid and offer, reflecting the market's 

perception of supply and demand of a commodity on a particular day. 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. 

Exchanges also provide for the trading of futures and options contracts. 

These allow producers and consumers to fix a price in the future, thus 

providing a hedge against price variations. In this process the participation 

of speculators, who are ready to buy the risk of price variation in 

exchange for monetary reward, gives liquidity to the market. A futures or 

options contract defines the quality of the product, the size of the lot, 

delivery dates, delivery warehouses and other aspects related to the 

trading process. Contracts are unique for each exchange. The existence of 

futures contracts also allows producers and their clients to agree on 

different price settling schemes to accommodate different interests. 

Exchanges also provide for warehousing facilities that enable market 

participants to make or take physical delivery of copper in accordance 

with each exchange's criteria. 
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