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Overview
Electro-mobility is considered as a promising transition pathway towards sustainable mobility in Iceland as a country with substantial renewable resources for electricity supply. The main objective of this study is to evaluate the implications of a tax-induced electro-mobility transition in Iceland. A system-dynamics model of integrated energy-transport system is used to evaluate the market share evolution of electric vehicles (EVs), transport fuel demand mix, greenhouse gas (GHG) emissions, consumer costs, and government tax revenue. The simulation-based analysis compares different scenarios aimed at inducing EV markets through the provision of different fiscal and fossil fuel banning strategies.
Methods
An integrated energy-transport system model for Iceland (UniSyD_IS) is used for evaluating different policies supporting the transition towards EVs. The UniSyD_IS model can simulate the impact of road transport tax policies on electro-mobility promotion during 2018-2050 [1-3]. The model simulates the evolution of vehicle fleets considering the interactions among fuel supply, recharging infrastructure, energy market, and road transport fuel demand. The vehicle fleet is devided into light-duty and heavy-duty vehicles. The powertrain technologies within both fleets are: internal combustion engine (ICE), hybrid electric (HEV), plug-in hybrid electric (PHEV), and battery electric vehicles (BEV). A consumer choice algorithm gives the share of vehicles within new adopted vehicles based on consumers’ preferences toward vehicle purchase price (including taxes), fuel cost (in $ per km), annual maintenance cost, battery replacement cost for EVs, driving range, and refuelling availability. For more details on the UniSyD model structure see [1-7]. 
In the current study, the impact of a new tax reform proposal by an Icelandic government committee (i.e. Proposal scenario) is compared with the current vehicle tax policy (i.e. BAU scenario). The Proposal scenario is also examined under further inducements for EVs incorporating a value added tax exemption for BEVs (i.e. Premium scenario) and banning the sale of new petroleum fuel vehicles (i.e. Banning scenario). All scenarios are examined under a wide range of future changes in the oil price, battery cost, carbon tax, and petroleum fuel excise duties [1].
Results
The results show that the share of EVs can increase significantly in all scenarios but with different sensitivities with respect to petroleum fuel prices and battery costs. The results show that the uptake of EVs and GHG mitigation would be comparable in the BAU and Proposal scenarios. However, the implementation of the new tax reform under the Proposal scenario significantly enhances the government tax revenues from the transport sector. Since the tax revenue rises at the expense of consumer costs, the Proposal scenario will be a costly policy for consumers. Coupling this scenario with VAT exemptions for BEVs and petroleum fuel banning raises the market share of EVs and GHG mitigation significantly. 
[bookmark: _GoBack]The finding indicates that the larger the share of EVs, the less would be the cost of vehicle ownership. From an overall consumer-government view, the Proposal scenario will move forward in neutral with balanced gains and losses. The Premium scenario brings positive benefit in the long term and will be the best strategy with the aim of rapid emissions reduction with relatively low costs from the overall consumer and government perspective. The Banning strategy will be at a disadvantage when the banning intervention takes place at 2030, but it comes with a growing benefit thereafter. The level of electrification and GHG mitigation are comparable in the Premium and Banning scenarios by 2050. However, the estimated emissions in 2030 will be higher in the Banning scenario.
Conclusions
The simulation-based analysis provides an understanding of the role of EV support policies in achieving emissions reduction targets. The finding shows that much deeper and faster electrification of transportation will be required to meet the short-term climate targets such as Paris agreement goals. It is unlikely that the EV transition can meet the national targets by 2030 in terms of a 30% share of renewable fuels and 40% GHG reductions from the transport sector, compared to 1990 levels. The technological solution through the EV transition will be an essential part of achieving the goals of emissions reduction, but since the changes in the fleet mix take a long time, tax-induced EV promotion needs to be coupled with additional incentives or regulatory supports.
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