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1. Introduction to Circular Economy in mining 

✓Mining causes significant environmental pollution

✓There is a resource depletion 

➢A paradigm shift towards greener economic activity 

✓ It enhances competitiveness through sustainability

➢Green value chain

➢Mining Industries must be efficient

➢Job creation potential 
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✓ The circular economy is an economy “where the value of products, materials and resources is

maintained in the economy for as long as possible, and the generation of waste minimized’’

✓ The transition to a more circular economy would make “an essential contribution to the EU's

efforts to develop a sustainable, low-carbon, resource-efficient and competitive economy’’

European Commission (2015a)

The Circular Economy: A review of definitions, processes and impacts Vasileios Rizos, Katja Tuokko and Arno Behrens, No 2017/8, April 2017 



Circular Economy 

Cont’d…

❖ Circular economy approaches

✓ Urban mining (mining of urban waste sites)

✓ Secondary mining (re-mining of mining waste sites using new/more efficient technology) 

❖ The Mine Waste Directive (2006/21/EC) and amending Directive 2004/35/EC provides for 

“measures, procedures and guidelines to prevent or reduce as far as possible any negative effects 

on the environment and risks to human health and indicates the waste management plan as a 

useful tool for achieving these aims”

https://eur-lex.europa.eu/resource.html?uri=cellar:c370006a-063e-4dc7-9b05-52c37720740c.0005.02/DOC_1&format=PDF
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Circular Economy 

Cont’d…

• It suggests to improve recycling and to reduce waste produced by the rock mining, 

quarrying and metallurgical industries, favoring their recovery and marketing

➢ improves the environment and the landscape

➢ creates more suitable jobs and social conditions for the communities

➢ eliminates/reduces environmental pollution 



2.  Extractive Waste

• “The opinion of the European Economic and Social Committee on ‘The processing and

exploitation, for economic and environmental purposes, of industrial and mining waste

deposits in the European Union’ (own-initiative opinion) (2012/C 24/03)”, recommends to

Member States to promote initiatives for the exploitation and use of "new fields" of raw

materials, such as extractive waste

• European countries such as Spain and Greece recovered raw materials 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52011IE1597&from=EN 
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2.1  Extractive Waste Management

• “Development of a guidance document on best practices in the Extractive Waste

Management Plans/Circular Economy Action (January 2019) 4, and Study

supporting the elaboration of guidance on best practices in the Extractive Waste

Management Plans - Final Report (September 2019) .” by EC

• The mining life cycle, after 7 (Closure/aftercare) has to add another one that

could be 8, mine waste recovery/recycling procedures

https://ec.europa.eu/environment/pdf/waste/mining/guidance_extractive_waste.pdf



Elaboration of guidance on best practices in the Extractive Waste Management Plans 
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8. Recovery/Recycling        

procedures



3.  Reutilization of mining wastes 

• The circular economy, a conceptual re-envisioning of economies from linear patterns of

material use (raw materials, production, use, and disposal) to one without waste (materials

reused, repurposed or recycled at every economic stage) has the potential to impact the

mining sector across a number of areas:

✓The “urban mine” of industrial appliances and electronics that can be recycled and 

processed is a potentially rich source of metals

✓ “Tailings and waste rock sites” from older mining facilities may contain metals due

to inefficient or uneconomic extraction techniques during their initial processing 
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Reutilization of mining wastes 

Cont’d…

✓The increased ability to track metal and mineral commodities from their point of origin

enables the potential for new business models, where mining companies stay responsible

for the processing and recycling of the metals they sell

✓Vertically integrated business models, drawing on both secondary metals from

recycling facilities as well as primary metals directly from mines

MINING AND GREEN GROWTH IN THE EECCA REGION PRE-PUBLICATION VERSION © OECD 2019 
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The key aims of the (CEP) are to:

▪ reduce waste and protect the environment;

▪ boost global competitiveness and foster 

sustainable economic growth;

▪ stimulate investment and generate new jobs; 

▪ save energy, reduce greenhouse gas emissions 

and tackle climate change.

The key areas of focus of the Circular Economy Package (CEP) 

▪ The whole cycle: from production and consumption to waste management

▪ The market for secondary raw materials

▪ A revised legislative proposal

https://repak.ie/driving-change/circular-economy-eu-legislation/
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▪ A number of national mining associations have developed guidance to help their members meet 

high standards and share best practice across a range of operational activities and impacts. 

In Canada, for example, the Mining Association of Canada (MAC) has developed the Towards 

Sustainable Mining (TSM) initiative, a mandatory programme for MAC member companies, designed 

to drive improvements in mining operations and mine closure.

▪ Low carbon energy 

How do mining and minerals contribute to a circular economy?

Main life cycle stages 

for minerals and metals

Metals enable the renewable energy economy 

through applications in solar photovoltaic cells, 

wind turbines and battery technologies. The 

figure illustrates how the use of metals in 

energy production has evolved over time.

https://www.icmm.com/website/publications/pdfs/mining-

metals/2016/research_circular-economy-2016.pdf
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▪ Primary smelters often use scrap in conjunction with primary concentrates, producing metals with 

varying amounts of recycled content. There are also secondary smelters that specialize in secondary 

material to ensure process control. 

For example, Mitsubishi Materials’ Naoshima Smelter and Refinery processed approximately 80,000 short 

tons of metal from electronic scrap in 2015, and it is expanding that capacity to approximately 110,000 

short tons in 2016

Elements used 

in energy 

pathways

How do metals contribute to a circular economy?

https://www.icmm.com/website/publications/pdfs/mining-metals/2016/research_circular-economy-2016.pdf
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Transportation
Aluminium and ultra-lightweight galvanised steel are used to reduce weight and improve fuel efficiency of 
automobiles, trains, planes and light rail vehicles. Electrified railways, trams and light railways are powered 
through overhead copper alloy contact wires. Nickel, lithium, cobalt, lead and rare earth minerals are utilised
in battery technologies for electric vehicles. Platinum-group metals are critical for the function of catalytic 
convertors that reduce tailpipe emissions.

Electronics energy
A typical smartphone incorporates over 40 different types of metals enabling functionality that eliminates the 
need for separate products. Cobalt is in many types of rechargeable batteries, where it is an essential element 
in most nickel-cadmium, nickel-metal hydride and lithium-ion battery cells.

Other applications
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Leading Company that recycle : BASF 

The growing demand for electromobility is also increasing the need for lithium-ion battery 

recycling. As a leading producer of battery materials with local production capacities in the 

three main markets – Asia, Europe and the United States – in the future, BASF has in-

depth expertise in battery chemistry and process technology.

Green building construction 

Metals support green building construction practices where metals’ strength, durability and 

general lack of indoor air quality impact are considered beneficial.

Other applications

https://www.basf.com/global/en/who-we-are/sustainability/we-drive-sustainable-solutions/circular-economy.html
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Circular economy: advancement of European Union countries

Research

▪ Identity and group of the EU-28 countries according to their advancement towards CE. 

▪ Indicators were selected by the European Commission for monitoring CE in the EU and then compared 

with statistical analyses from the literature.

Conclusions

▪ Countries such as Germany, France, Spain, the United Kingdom and Italy are a group of similar 

entities that have robust recycling systems and high levels of innovation in circular economy sectors, 

whereas a completely opposite group of countries is formed by Bulgaria, Croatia, Estonia or Romania

▪ It may be assumed that the countries that are most advanced in their transformation towards the CE 

(highly industrialized countries) began to face problems of excessive waste generation, exhaustion of 

resources, environmental pollution, increasing consumerism or unbalanced consumption much earlier 

than the economies of European countries which are developing more slowly.

▪ Countries which belonged to the Eastern Bloc and only since the end of the 1980s or the 1990s have 

their economies been operating according to the principles of free market and competitive economy.

Mazur-Wierzbicka, E. Circular economy: advancement of European Union countries. Environ Sci Eur 33, 111 (2021). 

https://doi.org/10.1186/s12302-021-00549-0
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▪ An in-depth analysis of actions for transforming a linear economy into a circular economy in the EU 

countries or investigating the impact of transformation of the economy towards CE on the economic 

growth, social and economic development in individual EU countries. 

▪ A challenge in this regard would involve constructing a model of measurement of the progress of 

transformation towards CE and its impact on the social and economic development, which would 

take into account a cause-and-effect sequence of a change in the behaviour (and its dynamics in 

time) of all participants of the social and economic life.

Further research

Mazur-Wierzbicka, E. Circular economy: advancement of European Union countries. Environ Sci Eur 33, 111 (2021). 

https://doi.org/10.1186/s12302-021-00549-0
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What more can be done to support and facilitate the circular economy?

▪ Sufficient awareness of related market trends and adjustments to long-term demand forecasts

▪ Continue improvements in mining operations and metals production

▪ More data on material flows

▪ Enhanced recycling and recovery infrastructure

▪ Batteries recycling

▪ Collecting liquid heavy metal wastes into screw-cap containers to take them to the hazardous 

waste disposal

▪ More value-chain partnerships

▪ Better understanding of applications and appropriate product design

▪ Exploration of new business models
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Thank you for your attention !


