The Age of Mass Consumption has stripped our planet of critical resources, and they will run out fast – Nickel, Lithium, Cobalt, Manganese, Copper; all doomed
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We live in an age of mass consumption, fuelled by increasing production. We now have an ever-growing ‘anthroposphere’ – a term that encompasses everything that humans have created from raw materials, and how they subsequently interact with the planet. Such demand obviously puts significant strain on natural resources, but nowhere is this issue more profound than with the critical minerals which underpin the energy transition. This increasing demand for raw materials, particularly ‘critical minerals’, is reflected in the energy transition. Let’s take a closer look at these critical minerals, the energy transition and potential solutions to this rising demand! Critical minerals include copper, lithium, nickel, cobalt and rare earth elements, named so because they hold significant economic influence over strategically important sectors, including clean energy technologies. A recent report by the International Energy Agency (IEA) explores the role of critical minerals in the energy transition. It highlights the key part these minerals must play, given that renewable energy technologies require far more minerals to build than fossil-fuel technologies. The report highlights that as more and more renewables come onto the system, the average amount of minerals required for a new unit of power generation has increased by 50%, as seen in the graph below. How are they used in renewable energy technologies? Different technologies require different minerals, but broadly the IEA highlights that: Lithium, Nickel, Cobalt, Manganese and Graphite are all critical for battery technologies. Rare earth elements, such as neodymium and dysprosium, are vital in the creation of magnets that underpin the functioning of wind turbines and electric vehicle motors. Solar Panels require large quantities of silicon and copper. Copper and aluminium are also essential for the expansion of electricity networks to accommodate more renewables. How much is demand expected to grow? The increase in demand for these critical minerals is obviously dependent on how many renewables we bring onto the system, which in itself is dependent on policy support, investment and grid constraints. The IEA highlight that if there were to be a concerted effort to meet the Paris Agreement – which is keeping temperatures well below a 2° rise, this would mean “a quadrupling of mineral requirements for clean energy technologies by 2040”. The need for greater circularity This increase in demand for critical minerals to support the energy transition will put significant pressure on sources of these minerals, and how we extract them from the earth through mining – so how can we alleviate this? One way is through greater ‘circularity’. What is circularity and why do we need it? Circularity, or the circular economy, can be defined as: “a system which aims to get the most out of materials, keep products and materials in use and design them to be cycled back into the economy and eliminate waste” The first case for greater circularity of critical minerals is that the mining and processing practices associated with extracting these materials are at the detriment of the natural environment. This is both from the destruction of natural habitats to create the mine, but also the pollution of soils and groundwater from leached chemicals. The reliance on mining for new sources of critical minerals to fuel the energy transition is therefore ironically at odds with stricter environmental regulation. Beyond the environmental impacts associated with mining, it is also frequently associated with negative social impacts. This is both from the health impacts of the pollution, but also the race for greater extraction is related to frequent abuses of human rights for those involved in the mining. We considered these particular impacts on indigenous populations in a recent article, check it out. One such example is the mining of Cobalt in the Democratic Republic of Congo (DRC), which produces more than 70% of the world’s supply. In which, there are frequent reports that have emerged of child labour, fatal accidents and violent clashes between mining groups. This closely relates to an article we have already done, which looks more closely at the injustices associated with oil extraction in the DRC – be sure to have a look. Cobalt mining in the DRC: Source. In addition to the negative effects associated with mining, there is a huge case for circularity in that simply put, these are finite resources which will, one day, be exhausted. One article highlights that without measures being taken, “the rapidly growing demand for magnet rare earths […] might exceed their supplies in the next two decades”. Finally, such reliance on these critical minerals, which are only found and processed in specific geographic locations, presents significant supply chain vulnerabilities. We only need to look at COVID-19 and the Russian invasion of Ukraine to understand just how susceptible our supply chains can be to external shocks. The critical mineral supply chain vulnerability is evident in the fact that the EU only supplies 1% of raw materials used in renewable energy technologies, presenting a significant exposure to external influences. Implementing greater circularity of critical minerals that are already in use therefore reduces this exposure and increases energy security – a critical issue. It’s clear that there are many adverse reasons to rely solely upon extraction as a source of critical minerals, and this is where we can look to methods of circularity to keep critical minerals in use.
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