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Abstract: expected diffusion of alternative drives

Increasing energy prices due to limited availability of fossil fuels in combination with ambitious reduction targets of 3 — igj
combustion gas emissions, particularly in urban areas, will force the diffusion of alternative drives such as hybrid and §140 o
battery electric vehicles in the automotive market in near and midterm future. However, the increasing need of rechargeable ‘;’i;g 14%
batteries with high energy densities strongly affects the demand for specific battery raw materials like lithium and cobalt. 0'80 ij
Introduction: alternative drive technologies and the need for lithium-ion-batteries  °“ -
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In this study, we present a system dynamics approach which combines a fleet model of the global automotive market with a >2 -J 2%
material flow model of cobalt as a key battery raw material. This combined model enables the simulation of effects of T 008 2005 2010 2011 2012 O ses 2005 2010 2011 201s
increased battery demand on the cobalt market and the potential feedback of raw material shortages on the development of miapan = USA mSouth Korea ®Germany = Ching Mlovan mUSA mSouth Koren B Germany = Chine
battery technology and the diffusion of alternative drives which once again affects the demand for cobalt. This modeling Figure 1: Absolute sales of vehicles with alternative Figure 2: Relative market shares of alternative drives
approach may serve as a tool for getting a better understanding of future raw material markets influenced by emerging ggxf;ct);?vigs nigfgig:ted by hybrid technology) in key ggrn;;rtw:ted by hybrid technology) in key automotive

technologies and the feedback of raw material availability on the technological development.
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Usua”y combined with electric drives. Figure 3: Cobalt market development in the previous decade: today, around 40% of global refined cobalt goes into

batteryproduction of which batteries for electric vehicles currently play a minor role. Source: CDI (Porri 2013)

Model description and results: linking a global fleet model and a material flow model for cobalt as a key battery raw material
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Figure 10: Maximum (orange) and minimum (blue) expected deviation of cobalt demand and supply Figure 12: Cobalt scenario based diffusion of battery technologies in case of a strong diffusion of alternative drive on expert interviews and
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