Reject Aff’s optimistic while naïve analysis of renewable energy—they underestimate the existential BioD lost caused by mining for renewable infranstructures.
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Climate change poses serious threats to biodiversity1,2. To keep temperature increases below 2 °C, and halt associated biodiversity losses, 140 nations committed to the Paris Climate Change Accord to reduce anthropogenic greenhouse gas emissions by 90% (from 2010 levels) and reach carbon neutrality by 21003. Energy sector innovation is where most progress is achievable4, but since renewable energies currently account for only 17% of global energy consumption5, significant production increases must occur to phase out fossil fuel use6. However, the production of renewable energies is also material-intensive—much more so than fossil fuels7—meaning that future production will also escalate demand for many metals8,9,10,11. It is unlikely that these new demands will be met by diverting use from other sectors or from recycling materials alone12,13. When required commodities exist in biodiverse countries that lack strong resource governance, such as the world’s second largest untouched lithium reserve in Bolivia’s Salar de Uyuni salt pan5—a biodiverse area currently untouched by mining14—mining poses serious threats to species and ecosystems15. Global conservation efforts are often naive to the threats posed by significant growth in renewable energies. Production infrastructure (e.g. for wind and solar farms) has a significant spatial footprint16 and other environmental risks17, but potentially more extensive are the direct and indirect consequences of associated mining activities15,18. While some protected areas (PAs) prevent mineral extraction and prospecting activities, more than 14% of PAs contain metal mines within or nearby their boundaries19 and consequences for biodiversity may extend many kilometers from mining sites20. Other areas that are increasingly important for future conservation investment (such as Key Biodiversity Areas21), are not designed to consider the distribution of mineral resources and pressures to extract them, as they focus instead on the needs of biodiversity only. Conservation plans for these sites must identify and develop strategies to manage all major threats to biodiversity, to ensure that mining the materials needed for renewable energy production does not simply replace the climate change-related threats mitigated by reducing fossil fuel use22,23. Here, we map the global extent of areas potentially influenced by mining, according to 62,381 pre-operational, operational, and closed mining properties that target 40 commodities (Supplementary Table 1). We use a 50 km wide radius around each mining property to capture the potential influence of both direct and indirect impacts of mining on biodiversity, but also produced a conservative estimate of mining areas using a 10 km radius (see “Methods” section). We distinguish areas targeting the materials that, among many other uses in society today, will be critical for renewable energy production (here referred to as critical mining areas) from those targeting other materials (e.g. fossil fuels and fertilizers; referred to as other mining areas). We quantify the spatial overlap of mining areas with nationally designated PAs24 and sites considered important priorities for halting biodiversity loss (Key Biodiversity Areas21 and Remaining Wilderness25). We compare this overlap between mining and non-mining areas (using the latter as a baseline); between critical and other mining areas (to determine threats by renewable energy production); and among closed, operational and pre-operational areas (to indicate potential future trends). We also develop and examine an index of mine density (i.e. the number of mining properties within 50 km of each 1 km2 cell), which indicates local human pressure26 and thus potential extinction risk for many endangered species27, within overlap areas to determine differences between critical mining areas and other mining areas. We find that mining areas overlap with conservation areas and priorities and, although these areas are not more likely to overlap than other mining areas are, their areas overlapping with PAs and Remaining Wilderness do contain a greater mining density. Results and discussion Global extent and composition of mining areas Mining potentially influences 49.9 million km2 of Earth’s terrestrial land area (37%, excluding Antarctica), assuming impacts extend 50 km from mine sites (Fig. 1)—an enormous spatial footprint not specifically factored into global biodiversity threat maps26 or conservation plans28. Most mining areas (82%) target materials critical for renewable energy production (Supplementary Table 2). Critical mining areas contain five times more mines and target three times more commodities than other mining areas do (Supplementary Table 1). However, despite their larger spatial extent, critical mining areas are less dense than other mining areas (2.0 vs. 3.5 for operational mining properties; Supplementary Table 2), due to differences in resource distributions and relative production costs. For example, annual coal production (7813 Mt in 2018)29 greatly exceeds that of copper metal (21 Mt)30 (i.e. a commodity required for renewable energies; Table 1). Most copper is produced in the form of concentrate, so the tonnage of material transported in a similar way to coal would be in the order of 80 Mt. Thus, the world coal industry transports two orders of magnitude (100×) more material than the copper industry. This assertion is supported by production data per mine31, showing that the average material transported from a coal mine is more than 10 times the amount of concentrate shipped from a copper mine. As a result, costs per mine for coal are more dependent on pre-existing proximate processing and transportation infrastructure, leading to a closer clustering of these operations. 
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