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Context and evolution 

 

Figure 1. The stages in copper production  

Source : European Copper Institute, 2015 

 

➔ 

➔ 

 

Though rarely used in its pure state, copper is utilised as a component in the manufacture of 

numerous everyday objects (telephone, computer and electronic cables, coins,  jewellery, 

kitchen utensils, etc.) In addition, since it is resistant to changes in temperature and weather, 

it is often used in industry and in construction. 

 

There are a number of stages in the transformation of copper ore into the metal to be utilised 

(OECD):  
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• Production: separation of ore from rock (gangue) by mining, grinding and 

processing to ensure the ore has a uniform character; then transportation to a 

crusher to break up the ore into small pieces. 

• Processing: crushing and sifting of the ore 

• Utilisation: distribution in the form of copper concentrate 

 

          

In antiquity, copper was naturally present in the soil, oceans, lakes and rivers. Nowadays it is 

primarily available in the earth’s crust, in salts containing 30 to 90% of pure copper.  The ore 

concentration is considered rich if it contains at least 1.8% of pure copper (European Copper 

Institute).  

 

Copper is a natural, bio-persistent element, and as such is not toxic to the environment.  Thus, 

in normal conditions of use, it is recyclable, durable and hygienic.  

 

• European Copper Institute, The structure of Europe’s copper industry [Online]. 

https://copperalliance.eu/about-us/europes-copper-industry/  

• OECD. Méthodologie pour améliorer les connaissances relatives aux chaînes de 

transformation de l’industrie minière, étude de cas illustrant les filières de transformation 

des minerais de cuivre, de fer et d’or. (Methodology to improve understanding of mining 

processing chains: case study of the transformation of copper, iron and gold ores). Tax 

and Development Programme, OECD, 2015.  

• Vignes, Jean-Louis. Cuivre Universalis.edu. 2018. [Online]. http://www.universalis-

edu.com/encyclopedie/cuivre/.  

 

 

Copper production structure 

 

  
 

Figure 2. Global mining production in 2013.  

Source : International Copper Study Group (ICSG) 
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➔ 

 

According to the ICSG, in 2018, 410,000 additional tonnes of copper were extracted in 

comparison to 2017. This is mainly due to the general increase in mining production in 

countries such as Chile, Indonesia and the Democratic Republic of Congo (DRC): 

• For example, in Chile, the biggest producer of copper, production increased by 8%. 

Currently Chile represents 10% of global production. 

• In Indonesia, following the ending of a moratorium in certain export sectors in April 

2018, copper production increased by 27%.  

• In the DRC and in Zambia, the production increase was about 10%.  

 

Large-scale copper mining projects are developing and accelerating throughout the world. For 

example, ADEME highlights the Oyu Tolgui mine in South Mongolia which should alone allow 

the extraction of more than 400,000 tonnes of ore per year (Geldron 2017). 

 

In the light of the projected exhaustion of resources by 2050, new areas for extraction have 

been considered.  According to ADEME, mining in areas of the Arctic and Antarctic as well as 

in underwater zones of great depths could offer significant potential in terms of copper 

reserves. However, such areas present extreme weather conditions and/or technological 

challenges for mining projects as well as presenting new socio-environmental concerns.    

 

• Geldron, Alain L’épuisement des métaux et minéraux : faut-il s’inquiéter? (The depletion 

of metals and minerals: a cause for worry?) Technical report Dept. for the Circular 

economy and Waste, French Energy and Environment Management Agency (ADEME). 

2017 

• International Copper Study Group (ICSG). Copper: Preliminary Data for August 2018. 

Press release 21 November 2018. 

• Labbé, Jean-François Les limites physiques de la contribution du recyclage à 

l'approvisionnement en métaux (The physical limits to supply of metals from recycling). 

Conference technical report Conference of the SIM [Société de l'industrie minérale, 

Mineral Industry Society] Bordeaux: [s.n.], 2014. 

• OECD. Méthodologie pour améliorer les connaissances relatives aux chaînes de 

transformation de l’industrie minière, étude de cas illustrant les filières de transformation 

des minerais de cuivre, de fer et d’or. (Methodology to improve understanding of mining 

industry processing chains: case study of the processing chains for copper, iron and 

gold ore). Tax and Development Programme, OECD, 2015 
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Environmental impacts 

 

 
Figure 3. Evolution of water usage in the copper mining sector in Chile.  

Source : Cochilco, 2016 

 

 
Figure 4. Energy use of copper production in relation to ore grade, and ore grade and processing technology.  

Source : Northey et al. 2017 

 

 

➔ 

➔ 

➔ 
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Water and electricity are indispensable for copper mining and generate very significant 

environmental impacts. 

 

The ore grinding and concentration processes represent 70% of the total water consumption 

along copper’s life-cycle. This is particularly problematic because copper mining often takes 

place in arid, semi-desert or other areas with poor water resources. In Chile, for example, the 

Ministry of Mines stated in 2016 that in the next 10 years, copper mining would require water 

consumption at the rate of 20m³ per second, sea water comprising half of this. (Montes, 2016)  

 

Between the mid of the 20th century and 2011, energy use by the whole mining sector (all 

metals included) has quadrupled. Concerning the copper, processing represents 50% of the 

production process energy use, when 36% is due to the mining stage (ADEME 2017).  Thus, 

despite current efforts, improvements in energy efficiency will not be enough to compensate 

for the effects of the lowering of copper ore grade.   

 

• Montes, Camila. Water use in copper mining: Trends, a critical input, 26 April, 2016, 

Chilean Copper Commission [Online]. 

https://www.cochilco.cl/Paginas/English/Presentation/Presentations.aspx.  

• Northey, Stephen A; Mudd, Gavin; Werner, Tim; Jowitt, Simon; Haque, Nawshad; 

Yellishetty, Mohan; Weng, Zhehan The exposure of global metal resources to water 

criticality, scarcity and climate change. Global Environmental Change. Elsevier, 2017. - 

44. - pp. 109-124. 

 

Social impacts 

 

 
 

Figure 5. Artisanal copper mine workings in Kapulo, Democratic Republic of the Congo.  

Source : Club Unesco-Ntchenko 
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Figure 6. The Monywa mine illustrate the economic and social impact of mining on local communities as well as 

the brutal repression of peaceful demonstrations. Source : Info Birmanie 

 

➔ 

➔ 

 

In 2016, Engineers Without Borders detailed working conditions in artisanal copper mines in 

the DRC, Peru and Chile, specifically regarding “dust inhalation, long hours of sun exposure, 

drinking non-potable water” and also transporting heavy loads.  

In addition, child labour in copper mines is a frequent phenomenon as for example in the DRC 

where the majority of children aged 6-17 employed in copper mines acknowledged that they 

did this work to finance their studies (PACT, 2013).  

 

More broadly, mining production – in copper and beyond - are closely related to socio-political 

processes, the latter having an impact on the former. For example, during past prolonged 

strikes of miners in Peru and Chile, copper prices have always increased considerably, as in 

the case of political upheavals in the DRC.   

 

• Safe Drinking Water Foundation, Exploitation Minière Et La Pollution De L’eau (Mining 

and water pollution 2017 [Online]. https://www.safewater.org/french-fact-

sheets/2017/3/9/exploitation-miniere-pollution.  

• Ingénieurs Sans Frontières Systext [Engineers Without Borders Extractive Systems], 

Etat des lieux des conséquences graves de l’exploitation minière (Inventory of  serious 

effects of mining), 2016 [Online]. http://www.isf-

systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf 

• Simpere, Anne-Sophie. Projet Mopani (Zambie) : L'Europe Au Cœur D'un Scandale 

Minier Rapport De Mission. (Mopani project, Zambia: Europe at the heart of a mining 

scandal, report of a mission) Les Amis De La Terre France [Friends of the Earth, 

France]. December 2010. [Online] 

http://www.amisdelaterre.org/IMG/pdf/rapportmopani2.pdf  

http://www.isf-systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf
http://www.isf-systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf
http://www.amisdelaterre.org/IMG/pdf/rapportmopani2.pdf
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Health impacts 

 
Figure 7. Inside the copper manufacturing facility in Mulfulira (Zambia) in 2008.  

Source : Jean-Claude Coutasse, Divergence Images 

➔ 

➔ 

 

According to a report published by the NGO, Friends of the Earth, it is often “difficult to obtain 

precise data on the connections between worker illness and working conditions in mines”.  

Indeed, available information on the levels of pollution - and more broadly on activities at 

mining sites - only comes from mining companies.  

 

However, some studies have shown that working conditions are generally inadequate, and 

workers are often victim of respiratory and digestive diseases as well as articular problems 

(Engineers without Borders, 2016).  In addition, due to the fact that prostitution often occurs 

close to mines, artisanal copper mining is correlated with contamination from and propagation 

of sexually transmitted diseases (Tsurukawa, Nicolas et al., 2011).  

 

• Ingénieurs Sans Frontières Systext [Engineers Without Borders Extractive Systems], 

  Etat des lieux des conséquences graves de l’exploitation minière (Inventory of serious 

effects of mining), 2016 [Online]. http://www.isf-

systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf 

• Simpere, Anne-Sophie. Projet Mopani (Zambie) : L'Europe Au Cœur D'un Scandale  

Minier Rapport De Mission. [Mopani project, Zambia: Europe at the heart of a mining 

scandal, report from a mission]. Les Amis De La Terre France [Friends of the Earth, 

France]. December 2010. [Online]. 

http://www.amisdelaterre.org/IMG/pdf/rapportmopani2.pdf. 

http://www.isf-systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf
http://www.isf-systext.fr/sites/default/files/Livret_ELCG-Exploitation-Miniere_ISF-SystExt_2016_0.pdf
http://www.amisdelaterre.org/IMG/pdf/rapportmopani2.pdf
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• Tsurukawa, Nicolas, Siddharth Prakash et Andreas Manhart. Social Impacts of Artisanal 

Cobalt Mining in Katanga, Democratic Republic of Congo. Report. Oko-Institut E.V. 

Freiburg, Germany, 2011. 

 

Copper processing structure 

 
 

Figure 8. Refined Copper Usage and Supply Trends (2014-2018.  

Source : ICSG 

 
Figure 9. Production of refined copper, by country, in 2013.  

Source : ICSG 
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Figure 10. Stages in the processing and purification of copper.  

Source : Copper Alliance, Copyright ECI ©2012 

➔ 

➔ 

➔ 

 

After mining, the raw ore which contains 1% to 6% of copper goes through a purification 

process which consists of several stages (Lerat, 1960):  

• Separation of the mineral components of  copper through grinding, washing and 

flotation. At the end of this stage, the ore concentrate contains 30%-35% of copper.  

• Metallurgy treatment of the concentrate, either using a dry method (pyrometallurgy) or 

a wet method (hydrometallurgy).  

o In the dry method, the ore is heated to its melting point in a smelter. It is then 

transported to a refinery.  This enables to purify the metal which contains a 

copper content of more than 99.5%.  

o In the wet method, the ore is dissolved in a solution of sulphuric acid. The ore 

is then purified using various techniques (cementation, precipitation, 

electrolysis) and the obtained metal is sent to the refinery. 

• Electrolysis for refining 
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Europe represents 10% of global production of refined copper (ICSG 2016). The principal sites 

of processing in Europe are found in Germany, Poland, Spain, Sweden and Finland.  In these 

countries, 50% of the raw mineral is sourced from the international market, the rest being 

sourced directly from European mines.  

  

• Lerat, Serge. Le cuivre dans le monde (World copper). Les Cahiers d'Outre-Mer, 1960 

pp. 200-226 

• European Copper Institute, The structure of Europe’s copper industry [Online]. 

https://copperalliance.eu/about-us/europes-copper-industry/  

• International Copper Study Group (ICSG).The World Copper Factbook, 2016 

• International Copper Study Group (ICSG) Release of ICSG 2018 Statistical Yearbook, 

5 December 2018. 

 

Environmental impacts 

 
Figure 11. Amount of energy involved in each phase of copper production by pyromettalurgy, for an ore 

concentration of 0.5%. Source : CNRS, 2014 

 

➔ 

➔ 
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The processing stages of copper ore which are necessary for its purification generate 

significant environmental impact. Waste products in solid, liquid and gaseous form, are 

generated each year by copper ore processing with important negative impacts on land, water 

and other resources, and as a result also on human health.  

Many metal pollutants derive from copper processing industries, especially heavy metals, 

arsenic and sulphur which emanate from the fumes of industrial copper smelters and increase 

air pollution (Bril and Bollinger, 2006). For example, in France in 2002, 18 tonnes of arsenic 

were emitted by copper processing. In Northern Chile, a case study carried out by OECD in 

2005 in several towns showed that 600 tonnes of sulphur dioxide were emitted per tonne of 

copper produced (OECD, 2005). In addition, sulphur and arsenic are emitted by copper 

smelters during processing.  

• EcoInfo, l’Energie des métaux (Metals and energy) [Online]. 

https://ecoinfo.cnrs.fr/2014/09/03/2-lenergie-des-metaux/  

• Environmental Law Alliance Worldwide. Guide pour l’évaluation des EIE de projets 

miniers (A guide for the evaluation of environmental impact studies of mining projects), 

1st edition, July 2010.  

• Futura Sciences, L'enjeu Du Cuivre (The copper issue) August 09, 2005. [Online]. 

https://www.futura-sciences.com/sciences/actualites/physique-enjeu-cuivre-6872/. 

• Hubert Bril, Jean-Claude Bollinger. Comprendre les pollutions par les métaux 

(Understanding metal pollution).  L’Actualité Chimique, Société chimique de France, 

2006, 298, pp.54-62  

• OECD, OECD Environmental Performance Reviews:  – Chile, June 2005 [Online]. 

http://www.oecd.org/publications/oecd-environmental-performance-reviews-chile-

2016-9789264252615-en.htm 

 

Health impacts 

 

 
 

Figure 12. Inside a copper refinery of the Codelco Ventanas company, in the north-west of Santiago, Chile.  

Source : Rodrigo Garrido/Reuters (Le Monde) 

https://ecoinfo.cnrs.fr/2014/09/03/2-lenergie-des-metaux/
https://www.futura-sciences.com/sciences/actualites/physique-enjeu-cuivre-6872/
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➔ 

➔ 

 

The International Labour Organization (ILO) has taken a special interest in bringing to light the 

health consequences of the non-ferrous metal industries.  Among them, copper is signalled 

out as being particularly harmful. Indeed, the ILO stresses that short-term exposure to copper 

fumes can lead to severe flu-like poisoning, “characterised by fever, trembling, muscular pain 

and vomiting”  The symptoms can manifest themselves within just 24 hours. On the long-term, 

the ILO also explains that such exposure can result in “nausea, vomiting, anorexia and 

greenish discolouration of the skin and hair”. 

 

Protection against these types of exposure is difficult to implement, because copper fumes 

and dust can easily be absorbed by ingestion and inhalation.  Copper dust acts as an irritant 

to the mucous membranes and the respiratory passages. During copper processing, workers 

are continually exposed to toxic gases and heavily polluted air. This increases the number of 

premature deaths and the chance of acquiring a cardiorespiratory disease. However, if 

patients manage to recover, there seem to be no residual effects on health from copper 

poisoning. (International Labour Office, Geneva, 2013).   

 

• Anses [French Agency for Food, Environmental and Occupational Health & Safety], 

Evaluation des risques sanitaires liés au dépassement de la limite de qualité du cuivre 

dans les eaux destinées à la consommation humaine (Evaluation of the health risks 

linked to exceeding the quality limit of copper in water for human consumption), Saisine 

n°2004-SA-0064, Cuivre, March 2006. 

• Arsenic from Chile copper mines reaches Antarctica, News Discovery (14/12/2015) 

• Barceloux DG. Copper – Journal of Toxicology:   

Clinical Toxicology, 1999, 37(2), 217-230 1999, 37(2), 217-230.  

• Blum, S. Potrerillos, la ville rouge (Potrerillos, the red town), Documentaire, 1999. 

• International Labour Organization, Geneva, La sécurité et la santé dans les industries 

de métaux non ferreux Safety and health in the non-ferrous metals industries), 2013.  

• Caldentey, R & Mondschein, S. Policy Model for pollution control in the copper industry, 

including a model for the sulfuric acid market, February 2003.  

• OECD, OECD Environmental Performance Reviews:  – Chile, June 2016  

http://www.oecd.org/fr/publications/examens-environnementaux-de-l-ocde-chili-2016-

version-abregee-9789264269163-fr.htm.  

• Vergara, Angela. Légiférer sur les maladies professionnelles au Chili au XXe siècle : 

les mineurs du cuivre entre l’État et le patronat 

http://books.openedition.org/septentrion/1808 (Legislating for work-related illnesses in 

Chile in the 20th century: miners between the State and the employers) in “Santé et 

travail à la mine : xixe-xxie siècle” (“Health and work in the mines”)  [Online]. Villeneuve 

d'Ascq : Presses universitaires du Septentrion, 2014 (Accessed 24 December 2018). 

[Online]. http://books.openedition.org/septentrion/1808>. ISBN : 9782757414255. DOI 

: 10.4000/books.septentrion.1808. 

http://www.oecd.org/fr/publications/examens-environnementaux-de-l-ocde-chili-2016-version-abregee-9789264269163-fr.htm
http://www.oecd.org/fr/publications/examens-environnementaux-de-l-ocde-chili-2016-version-abregee-9789264269163-fr.htm
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Copper consumption structure 

 
Figure 13. Global consumption of refined copper in 2013.  

Source : ICSG 

 
 

Figure 14. Utilisation by sector in 2012.  

Source : ICSG, 2012 

Figure 15. Global demand (a) and use distribution of copper in 2010 (b). Source : Graedel et al., 2016 
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➔ 

➔ 

 

According to a study by the French National Institute for Industrial Environment and Risks 

(INERIS), the great majority of copper is utilised in the construction sector and in equipment. 

The next biggest users are the infrastructure and transport sectors. Lastly, copper is also used 

in the electrical and electronic sectors and in agriculture. 

 

The largest market is China which consumes more than half of refined copper consumed 

globally. This is due to the recent urbanisation of China and the significance of its industrial 

electronic and electrical sector. Europe represented 20% of global demand for copper in 2012 

(and France 2-3% - Vignes et al., 2013).  

 

The ICSG estimates that there was a 2% increase in the global level of refined copper used 

between January and April 2018. Again, the principle consumer was China whose 

consumption of copper increased by 4.5% over the same period, underpinned by an increase 

of nearly 15% in imported copper.   Among the other main consumers of copper, demand 

increased in India, Japan and the EU but decreased in Taiwan and South Korea.  In the United 

States, demand remained constant. 

     

• Ayman Elshkaki; T.E. Graedel ; Ciacci, Lucca ; Reck, Barbara Copper demand, supply, 

and associated energy use to 2050 in “Global Environmental Change” Elsevier. 2016. 

pp. 305-315. 

• • Vignes, Jean-Louis ; André, Gilles ; Kapala, Frédéric. Données Industrielles, 

économiques, Géographiques Sur Les Principaux Produits Chimiques, Métaux Et 

Matériaux. [Industry, economic and geographic data on the principal chemical 

products]. » L'élémentarium. [Online]. 

http://www.societechimiquedefrance.fr/extras/Donnees/acc.html.  • INERIS, 

French National Institute for Industrial Environment and Risks Données technico-

économiques sur les substances chimiques en France [Technico-economic data on 

chemicals in France], INERIS – DRC-14-136881-02336A , March 2015 

• International Copper Study Group (ICSG).The World Copper Factbook, 2016 

• International Copper Study Group (ICSG) ICSG 2018 Statistical Yearbook, 5 

December 2018. 

• Le Cuivre (Cu) – éléments de criticité (Copper (Cu) - critciality elements). Working 

paper. Mineralinfo. Géosciences Pour Une Terre Durable, January 2018. 
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Environmental impacts 

 
Figure 16. Distribution of copper emissions by environmental context and by emissions source in the EU in 2008, 

according to the European Copper Institute.  

Source : INERIS, 2015 

 
 

Figure 17. Table of emissions of copper and copper compounds in the environment, according to the French 

register of pollutant emissions (IREP) and the European Pollutant and Transfer Register (E-PRTR).  

Source : INERIS, 2015 

➔ 

➔ 

➔ 
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Copper use causes anthropogenic emissions in the environment (linked to human activity). In 

France and at a European level such discharge are controlled and logged using the BASOL, 

IREP and the E-PRTR databases.  According to the European Pollutant and Transfer Register 

(E-PRTR), of European countries France has among the highest rates of copper emissions 

into soil, water and air, its emissions having almost doubled in the past 5 years.   

 

According to the Interprofessional Technical Centre for Studies on Air Pollution (CITEPA), 

copper emissions mainly derive from catalysed diesel cars (26%) and from rail transport 

(24%). The emissions are caused by brake pad wear and overhead line wear. 

      

These emissions, once dispersed in the soil by natural or human means, are not destroyed, 

but build up in plants and animals. This explains why there is such poor diversity of flora 

around copper-emitting industrial sites. Plants have little chance of survival in a soil rich in 

copper. In this form, copper represents a real danger to agricultural land.  

 

However, on 27 November 2018, despite the warnings of the European Food Safety Authority 

(EFSA) and the European Chemicals Agency (ECHA), the European Commission reapproved 

the use of copper sulphate in organic farming for potato, tomato and apple production 

(Michalopoulos, 2018).   

 

• Interprofessional Technical Centre for Studies on Air Pollution (CITEPA)  [Online]. 

http://www.citepa.org/fr/pollution-et-climat/polluants/metaux-lourds/cuivre (Accessed 

in February 2014).  

• European Commission The Copper Voluntary Risk Assessment: a Pioneering 

Industry/member State Partnership Approach to the Duty of Care. Report. European 

Copper Institute & Istituto Superiore Di Sanità. 2009. 

• INERIS - Données technico-économiques sur les substances chimiques en France 

[Tehnico-economic data on chemical substances in France, INERIS – DRC-14-

136881-02336A , March 2015.  

• Michalopoulos, Sarantis. La Dangerosité Des Pesticides Bio Pointée Du Doigt 

(Biological pesticide danger identified) Euractiv. January 31, 2018. [Online]. 

https://www.euractiv.fr/section/agriculture-alimentation/news/eu-renews-toxic-

pesticide-amid-safety-uncertainty/.  

• Ministère De La Transition écologique Et Solidaire [French ministry for ecological and 

solidary transistion]. Pollution Des Sols (Soil pollution) : BASOL [BASOL database on 

soil pollution] [Online] https://basol.developpement-durable.gouv.fr/recherche.php 

 

 

 

 

 

 

 

 

https://basol.developpement-durable.gouv.fr/recherche.php
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Health impacts 

 

 
 

Figure 18. Decline curve for bacteria on copper (in Colony Forming Units).  

Source : Antimicrobialcopper 2016 

➔ 

➔ 

➔ 

 

Copper is present in numerous food products, in water and in the air. Consumers absorb 

significant quantities of copper each day. On average, an adult can consume an average of 

1mg of copper per day, which can be found in foods such as chocolate, nuts and grains. A 

daily uptake of copper is not necessarily harmful if the quantity is reasonable. However, 

excessive quantities can have serious consequences for the consumer’s health  

 

The average consumption in Europe does not seem to create a risk. The European 

Commission has stated that water contains about 0.7mg of copper per litre, much less than 

the 2.0mg accepted by the World Health Organisation. Copper concentration in soil is also 

much lower than the levels internationally considered to pose a risk to health. Overall, copper 

does not appear to be carcinogenic, mutagenic or reprotoxic However, in 1999, Barceloux 

highlighted that chronic copper toxicity was especially harmful for people with glucose-6-

phosphate dehydrogenase deficiency and for Wilson’s disease sufferers. The few studies on 

prolonged exposure to copper show above all that these effects depend on the manner of 

exposure (Chappuis, 1991). A high level exposure can give rise to certain kinds of irritation, 

headache, stomach-ache and vertigo.   
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But, above all, copper has intrinsic cleansing properties for the environment. Indeed, copper 

enables more effective control over viruses, fungal growth and the spread of germs. Its 

antibacterial property also helps to improve food hygiene. In this context, the European 

Copper Institute, the professional organisation of copper producers and processors, 

recommended in 2010 that antimicrobial surfaces be made of copper so as to reduce the 

possibility of contamination in food processing.  

 

• Antimicrobial Copper, Résistance antimicrobienne (Antimicrobial resistance), [Online]. 

https://www.antimicrobialcopper.org/fr/résistance-antimicrobienne 

• Antimicrobial Copper, Propriétés antibactériennes du cuivre: Questions/Réponses 

(Antibacterial properties of copper: questions and answers), 2010, [Online]. 

http://copperalliance.fr/uploads/2018/03/questions_reponses.pdf  

• Barceloux DG. Copper, Journal of Toxicology-Clinical Toxicology., 1999, 217-230. 

• Chappuis Philippe. Les oligoéléments en médecine et biologie  (Trace element in 

medicine and biology), TecDoc Lavoisier, Paris, 1991, 653p.  

• European Commission The Copper Voluntary Risk Assessment: a Pioneering 

Industry/member State Partnership Approach to the Duty of Care. Report. European 

Copper Institute & Istituto Superiore Di Sanità. 2009.    

• Dan Childs, ABC News Report, Nov. 14, 2006.  

 

International regulatory framework 

 

 
 

Figure 19. Outline of procedures for the re-assessment of copper.  

Source : Fédération Nationale d’Agriculture Biologie [French National Federation of Organic Farming] (FNAB), 

2017 

https://www.antimicrobialcopper.org/fr/r%C3%A9sistance-antimicrobienne
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➔ 

➔ 

 

 

Regulatory framework for copper extraction  

 

According to the French portal for non-energy minerals (MineraInfo), there is no special 

restriction on international trade in copper and its alloys. In particular, an overview of the 

criticality of metals published in January 2018 on the same portal, stressed that copper 

extraction in the DRC was not affected by restrictions on conflict minerals.  

 

Indeed, copper mines are often regulated by national laws. In the DRC for example, mines 

come under the Mining Code of 2002, amended and completed by the law no. 18/001 of March 

2018, which aims to be “more competitive, with procedures for awarding mining and/or quarry 

rights that area objective, efficient and transparent, as well as a fiscal, customs, and change 

regime that encourages investment. Also, since 9th July 2011, the country's legislation 

includes a law laying down fundamental principles for the protection of the environment with 

respect to all industrial, agricultural and mining activity. On 8th June 2018, a mining regulation 

implementing the new Mining Code was published along with annexes containing numerous 

environmental provisions concerned with operation and production. For example, no 

production permits will be issued without proof that an impact assessment and an 

environmental management plan have been carried out.    

 

In Chile, copper mines are governed by the Constitution, by the Mining Law no. 18,097, by 

the Mining Code (law no. 18,248) and its implementation decree of 1989 making the State the 

sole owner of mines on the territory of Chile.  In addition, the decrees of 2004 and 2007 

(no.132/2004 and no. 248/2007) govern safety in mining installations.  Lastly, environmental 

impact studies are at the core of the Chile’s regulatory framework for the environment (OECD, 

2017). 

 

In France the Mining Code dates from 1956. It was revised in 2011. However, reform 

legislation is in process, particularly to make it conform more to the 2005 Charter for the 

Environment.  The proposed legislation envisages in particular:  

• Taking account of “significant issues for the environment, public health and safety, and 

the public interest” in the awarding of mining rights, 

• Informing the public of, and public participation in, requests for the granting of mining 

rights (a socio-economic study on their effects, based on a set of specifications).  

• The formation of a High Council of mines that would enable a strategic dialogue 

between “the stakeholders in the exploration and development of underground 

resources” and answer questions from the Government concerning mining activities. 

• The creation of a national register comprising all the administrative decisions that have 

been implemented through the application of the Mining Code, to be made available 

to the public electronically. 

• The formation of a national policy for mining resources and their use, with the objective 

of “determining the national direction for the management and valuation of known or 

estimated resources”. 
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Regulatory framework governing the use of copper 

 

EU Regulation No 1907/2006 (the REACH regulation) that came into force in 2007, governs 

the manufacturing and use of chemical products in European industries. However, the 

regulation does not cover copper metal or copper compounds. 

 

On the other hand, copper metal is an active substance in various plant protection products 

(PPP). It is used in growing numerous products, such as “vines, in arboriculture, and also 

growing vegetables such as potatoes and tomatoes” (FNAB, 2018). These products are 

governed by a general European regulatory framework, and also by very specific conditions 

laid down in Regulation (EC) No 1107/2009. On 6th July 2016, the European Commission 

approved the use of copper in organic farming in the fight against bacteria and fungi. Indeed, 

copper is one of the only mineral products, along with sulphur, that is allowed by EU 

regulations governing organic farming to combat bacteria and fungi. (Council Regulation (EC) 

No 834/2007 and Commission Regulation (EC) No 889/2008). As the 2017 activity report of 

the Fédération National d’Agriculture Biologique [French national federation of organic 

farming] (FNAB), notes, its use is authorised but is limited to 6kg per hectare per year, “evenly 

spread over a 5-year period”.  

 

In addition, as noted by the Commission Implementing Regulation (EU) 2018/84 of 19 January 

2018, copper nevertheless presents specific risks to the environment, and accordingly regular 

re-evaluation is necessary, to be carried out every 7 years from 2015.  In this context, on 31 

January 2019 the EU Commission must decide whether or not to re-approve copper use in 

plant protection products. For the FNAB, there are 3 possible scenarios depending on the 

outcome of the decision of the European Commission and the member states at the end of 

January. Copper may be:    

• Not re-approved and not authorised for use,  

• Re-approved but leaving member states free to fix new conditions on its use,  

• Be re-approved but with a lower threshold for use at the European level. This last 

option was adopted in Commission Implementing Regulation (EU) 2018/1039 of 23 

July 2018, which lowered the levels of copper allowed in feedstuffs for weaned piglets, 

to ensure the health and well-being of these animals. This regulation comes into force 

on 13 August 2019. 

 

• Fédération nationale d’Agriculture biologique [French national federation of organic 

farming] (FNAB) Rapport d’activité 2017 (Activities report for 2017) [Online]. 
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df  

• International Comparative Legal Guides, Mining Law 2019 - Congo D.R [Online]. 

https://iclg.com/practice-areas/mining-laws-and-regulations/congo-d-r 

• JO Sénat (Journaux officiels des questions), Question écrite n° 05521 de Mme 

Florence Lassarade (Gironde - Les Républicains) 07/06/2018 [Written question no. 

05521 from Mme Florence Lassarade (Gironde - Les Républicains) 07/06/2018- page 

2774]  
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• Produire Bio. Europe : ré-approbation de la substance active cuivre, où en est-on 

?[Europe: what is the status of the re-approval of copper as an active substance?] 

January 30, 2018. [Online]. https://www.produire-bio.fr/articles-pratiques/europe-re-

approbation-de-substance-active-cuivre-on/. 

• Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 

October 2009 concerning the placing of plant protection products on the market and 

repealing Council Directives 79/117/EEC and 91/414/EEC 

• COMMISSION IMPLEMENTING REGULATION (EU) 2018/84 of 19 January 2018 

amending Implementing Regulation (EU) No 540/2011 as regards the extension of the 

approval periods of the active substances chlorpyrifos, chlorpyrifos-methyl, 

clothianidin, copper compounds, dimoxystrobin, mancozeb, mecoprop-p, metiram, 

oxamyl, pethoxamid, propiconazole, propineb, propyzamide, pyraclostrobin and 

zoxamide 

• Vergara, Angela. Légiférer sur les maladies professionnelles au Chili au XXe siècle : 

les mineurs du cuivre entre l’État et le patronat  (Legislating for work-related illnesses 

in Chile in the 20th century: miners between the State and the employers) in  “Santé 

et travail à la mine : xixe-xxie siècle” (“Health and work in the mines”)  [Online]. 

Villeneuve d'Ascq : Presses universitaires du Septentrion, 2014 (généré le 24 

décembre 2018). [Online] http://books.openedition.org/septentrion/1808 ISBN : 

9782757414255. DOI : 10.4000/books.septentrion.1808. 

• World Bank. Étude Sur La De Cuivre Et De Cobalt Restauration Des Mines République 

Démocratique Du Congo. (A study on the renovation of copper and cobalt mines in the 

Democratic Republic of Congo.) Report no. M-6708 (603082). Environment Division, 

World Bank, SNC Lavalin International, 2003. [Online]. 

http://documents.worldbank.org/curated/en/851161468243902395/pdf/E7390v120En
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Alternatives 

 
Figure 20. Copper, the leader in recycling in Europe. Source : European Copper Institute, 2015 
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Figure 21. How far a tonne of copper goes…  

Source : European Copper Institute, 2015 

➔ 

➔ 

➔ 

 

According to the European Copper Institute, copper can be perpetually recycled without any 

loss of properties, or quality or performance. For example, in 2008, recycling supplied almost 

35% of the global demand for copper. Between 1960 and 2011, recycling increased from 5 

to 20 million tonnes of copper.  

 

Recycling enables the reduction of the amount of copper released into the environment and 

the energy used in its production. Recycled copper is financially quite profitable and 50% 

derives from the construction sector and household waste (electrical wires and cables, 

plumbing, and vehicles at the end-of-life).  However, recycling copper still presents some 

difficulties that mean recycled copper cannot supply all current requirements: 

• The level of recovery of copper from scrap is limited by its very variable composition, 

size and shape. (Techniques de l’ingénieur [The Engineer’s Methods], 2002) 

• The dangers linked to stripping wires, crushing and sorting the waste materials (lack 

of protection, exposure to non-specific dust and to metal particles from dross and 

scum, inhalation of fumes such as nitrogen oxides, sulphur dioxide and carbon 

monoxide).   

 

The European Copper Institute highlights that the yearly amount of waste materials from 

copper enables a production of recycled copper that  does not exceed that of primary copper 

produced between 20 and 50 years ago. This is due to copper products generally having a 

relatively long lifetime. The Institute stresses the significance of recycling it, all the more so 

since European industry is fully equipped with the means and capacity to do so.  However, it 

is not possible to supply current demand entirely from recycling. As a consequence, it is 

necessary to supply primary materials.  

 

In the agricultural sector, at the ITAB (French Research Institute for Organic Farming) and 

INRA (French National Institute for Agricultural Research) meeting of 16 January 2018, the 

question was asked “Is it possible to forgo the use of copper in organic farming?” The answer, 

unfortunately, was that producers do not at present have a means of replacing copper.    
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Finally, aside from recycling, with regard to artisanal mines, some NGOs have led initiatives 

and organised local campaigns to encourage the education of children in mining communities, 

and also to increase awareness of the health effects of artisanal mining. (Engineers Without 

Borders, 2016)  
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