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            Abstract
Sodium-ion batteries have been identified as appealing alternatives to lithium-ion batteries because they are made from raw materials that are less expensive, more abundant and less toxic. However, the frequently discussed cost advantage of sodium-ion batteries has, so far, not been examined in detail. In this Perspective, we use the Battery Performance and Cost (BatPaC) model to undertake a cost analysis of the materials for sodium-ion and lithium-ion cells, as well as complete batteries, and determine the effect of exchanging lithium with sodium, as well as the effect of replacing the material used for the anode current collector foil, on the cost. Moreover, we compare the calculated production costs of exemplary sodium-ion and lithium-ion batteries and highlight the most relevant parameters for optimization. Finally, the major raw materials for lithium-ion cathodes are examined in terms of potential supply risks because supply issues may lead to increased costs. Through the use of a scenario-based supply and demand analysis, the risks to the supply of lithium and cobalt are assessed, and implications for battery research are discussed. Overall, we provide a broad and interdisciplinary perspective on modern batteries and future directions for this field, with a focus on sodium-ion batteries.
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                    Figure 1: Cost comparison of model sodium-ion and lithium-ion batteries.


Figure 2: Production scale and mining interdependencies of elements for battery materials.


Figure 3: Average active materials mixtures for reference devices.


Figure 4: Battery size and element requirements for reference devices.


Figure 5: Estimated number of devices and related energy demand for 2016â€“2050.


Figure 6: Supply risk for lithium and cobalt.
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