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Circular vs. Linear Economy
The global economy currently operates under a linear model, where all materials are extracted, consumed, 
and then disposed of. In linear economies, products are designed to be used once and then removed from the 
economy, which puts strain on communities on the frontlines of extraction and disposal. In a circular economy, 
products, materials and resources stay in use for as long as possible—minimizing waste, energy consumption, 
and materials extracted. Moving from a linear economy, where some communities are considered expendable, 
to a circular one, where no one is sacrificed, is crucial for a truly just transition.

	� Reduces overall mineral demand.

	� Minimizes waste and energy 
consumption.

	� Maximizes length of product,  
material, and resource use.

	� Helps protect communities living  
near mineral deposits by minimizing 
the need for more extraction.

	� Purposely uses products, resources,  
and materials temporarily.

	� Produces maximum waste and 
minimizes length of product use.

	� Constantly increases demand for 
new extraction, incessantly harming 
communities on the frontlines of  
mining and other extraction.
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THE POWER OF RECYCLING MINERALS
Recycling has the potential to reduce 
primary mineral demand compared to total 
demand in 2040, by approximately 25% for 
lithium, 35% for cobalt and nickel, and 55% 
for copper, based on projected demand.

LINEAR ECONOMY

CIRCULAR 
ECONOMY

MAIN FOCUS AREAS OF CIRCULAR ECONOMY POLICIES: 

1	 Recycling, reusing, and substituting minerals,  
	 needed for renewable energy technologies. 
2	 Reducing overall mineral demand, especially in  
	 Global North countries. 

We must pursue both at the same time. 

https://earthworks.org/
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Circular Economy Policy Examples
These examples incorporate both recycling, reusing, and 
substituting battery minerals, and reducing overall mineral demand. 

SUCCESSFUL POLICIES

	� South Korea was rated “one of the world’s best recycling 
economies” by MIT’s Green Future Index 2022.

	� After a 2010 trade dispute with China, Japan developed an 
impressive urban mining and recycling system for rare earth 
elements.

	� The European Union is developing a Battery Directive to ensure 
battery minerals are sustainably sourced and to increase battery 
minerals recycling. 

	� Paris decreased car travel by almost 50% in 30 years by investing 
in other modes of transportation and traffic control strategies.

U.S. POLICY OPTIONS

	� Stop funding mining subsidies, and instead fund infrastructure 
for the collection, take-back, recycling, and reuse of minerals.	

	� Invest in accessible public transit and pedestrian infrastructure 
to reduce car dependency. There are 0.91 cars per person in 
the U.S., with over 290 million cars across the country—a huge 
opportunity for resource consumption reduction. 

	� Pass legislation guaranteeing the Right to Repair like the EU is 
planning on doing.

Read the Battery Mineral Sourcing Report
Reducing new mining for electric vehicle battery metals: responsible 
sourcing through demand reduction strategies and recycling

Earthworks 
Learn more about mining and the energy transition

Source: Circular Energy Storage

State of the art in reuse and recycling of lithium-ion batteries – a research review 

Circular Energy Storage's explanation is that large quantities of batteries are exported instead. Partly because 
smartphones and tablets, but also laptops, are mainly exported to China for reconditioning and reuse. In these cases, 
the batteries are included as part of the equipment as an export product. The batteries are also exported because 
batteries collected by electronics recycling companies are sold to recyclers in mainly South Korea or China for recycling 
or to reconditioning companies that use the batteries in e g power banks, as these companies pay much higher prices 
than recyclers in Europe or US. This, increasingly extensive, trade means that large quantities of batteries that would 
otherwise have been recycled in Europe will instead become available to recyclers in Asia. 

This means that just because the recycling rate of lithium-ion batteries is low in Europe it does not mean that the 
recycling rate is low globally. Instead, Circular Energy Storage has estimated that as much as 97,000 tonnes were 
recycled in 2018, of which 67,000 tonnes in China and 18,000 tonnes in South Korea. 

The reason why so few industrial batteries are recycled is a combination of the fact that the batteries have simply been 
good for use longer than expected, and that a large proportion of batteries are reused in new applications. In particular, 
EV batteries are used in energy storage systems. There is also a large proportion of batteries that are only kept in stock 
while waiting for companies to make decisions about how to use them. Still over 80 percent of the batteries that reach 
EOL come from electronics. 

Recycling of lithium-ion batteries 
The picture that lithium-ion batteries cannot be recycled which is often conveyed in both media and in many research 
reports is not true. Today, there are over 50 companies around the world which recycle lithium-ion batteries on some 
scale, from small laboratory plants to full-scale factories15. Most companies are located in China followed by South 
Korea, EU, Japan, Canada and the United States. In principle, each market has greater capacity than the currently 
available supply of batteries to recycle. 

Recycling of lithium-ion batteries in theLithium-ion batteries reaching End of 
Life globally 2000-2025 (tonnes) world 2018-2025 (tonnes) 
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Recycling technology can already 
achieve 95% recovery of minerals. 

Source: Redwood Materials
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https://earthworks.org/
https://earthworks.org/campaigns/just-clean-energy/
https://www.technologyreview.com/2022/03/24/1048253/the-green-future-index-2022/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0798
https://www.europarl.europa.eu/news/en/headlines/society/20220331STO26410/why-is-the-eu-s-right-to-repair-legislation-important
https://earthworks.org/wp-content/uploads/2021/09/UTS-EV-battery-metals-sourcing-20210419-FINAL.pdf
https://earthworks.org/wp-content/uploads/2021/09/UTS-EV-battery-metals-sourcing-20210419-FINAL.pdf
https://earthworks.org/wp-content/uploads/2021/09/UTS-EV-battery-metals-sourcing-20210419-FINAL.pdf
https://earthworks.org/wp-content/uploads/2021/09/UTS-EV-battery-metals-sourcing-20210419-FINAL.pdf
https://earthworks.org/campaigns/just-clean-energy/
https://circularenergystorage.com/
https://www.redwoodmaterials.com/solutions

