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Overview
The EC, the council of Ministers and the European Parliament are debating the new targets for the CO2 emissions per vehicle km of new cars. The current objective is to reduce emissions by 2021 to a level of 95 g CO2 /vkm. The present discussion deals with the targets for new cars that have to be reached by 2030.  Two types of targets are on the table for 2030. The first and primary target is the reduction of emissions of CO2 via a reduction of the emissions per vkm of 30 to 40% in 2030. The second possible target is to add a portfolio obligation for the sales of new Zero (Battery Electric Vehicles (ZEV)) or Low emission cars (LEV = Plug in Hybrids) that may come on top of the reduction of the average CO2 emissions of new cars. There are parallel targets for small vans but as the argumentation is largely similar to the one for cars, we restrict ourselves to the targets for cars.

We take the Paris objectives as given but discuss the targets imposed on the car sector. We proceed in three steps. We first analyze and discuss the motivation  of the EC proposal. Next we propose a modelling framework and in the third step we analyze the results.
There are three arguments put forward by the EC.

The first is the insufficient reduction of CO2 emissions in the transport sector. The initial plan was to lower emissions  by 60% compared to 1990, instead emissions were 20% higher in 2015 compared to 1990. Of course, there was an increase in car (van and truck) use so that it is mainly the insufficient take up of low emission vehicles that is taken as the main cause of too high emissions in the transport sector. The alternative to a set of fuel efficiency standards is to have the transport sector participating in the ETS system (tradable emission scheme). This guarantees cost-efficiency across industry and transport sector in the EU. At present the implicit CO2 emission tax (that takes the form of excise taxes and VAT on excise taxes) in the road transport sector ranges from 150 Euro/ ton of CO2 (trucks )to more than 300 Euro/ ton of CO2 (cars) (OECD,2016). This is to be compared with prices in the ETS system of 20 to 30 Euro/ton of CO2.

The second argument is that consumers disregard the potential savings in fuel expenses. They had the option to purchase vehicles that were slightly more expensive but generated fuel cost reductions that were worthwhile. 

The EC claims that consumers underestimate the fuel expenditures associated to their vehicle purchase and that they miss interesting saving opportunities. This topic has received a lot of attention in the economic literature pointing to issues of methodology and definition (Allcott& Greenstone, 2012 + JEL surveys..) But the empirical evidence for systematic consumer myopia is shaky. The best empirical study for the EU is by Grigolon, Reynaert & Verboven (2018). They analyze the car market in 7 EU countries and take into account the consumer heterogeneity in mileage and in other dimensions. They consider some 400 different car models and engine variants that cover gasoline and diesel cars. As in the observation period 1998-2011 diesel cars are more costly to buy (some 30%) but cheaper to use, the variation in fuel prices and car purchase costs across countries allows to assess the trade-off that consumers make between purchase costs and fuel costs. They find evidence for modest undervaluation of future fuel costs: consumers are willing to pay 0.91 Euro in the form of a higher initial purchase price for an increase in expected fuel costs of 1 Euro. There is under and overvaluation and the hypothesis of correct valuation cannot be rejected.
The third argument is the competitiveness of the EU car industry. According to the argument the previous fuel efficiency regulations for cars (95g of CO2/ vkm)  made that the EU car industry, invested heavily in R&D and had a first mover advantage and this improved their competitive position. At present China and California are adopting stronger emission regulations than the EU and this would decrease the competitive position of the EU car producers. This is a strategic trade argument that is difficult to verify. There are counterexamples: photovoltaics have been promoted mainly in the EU, but the market has been taken over by China. In addition, it runs against the basics of comparative advantage and risks to be a very costly way to reach the objective of decarbonisation.
Methods

From the review of the literature, an economic analysis of the decarbonization of cars requires a model with rational car consumers whose needs are differentiated, technological progress in the performance of cars, network externalities in the diffusion of electric cars  and attention for all external costs of car use. The external costs of car use consist not only in carbon damage but also in conventional air pollution as well as in  transport externalities like congestion. Finally the model should idealy also consider the competition between car manufacturers in different continents. The calibrated simulation model we use has all these features except that it is restricted to the market of one continent and does not analyze the intercontinental competition. 
The model has car drivers whose needs are differentiated by the range they need. There are two types of perfectly competitive car manufacturers: gasoline car producers and Battery Electric Vehicle producers. To include the R&D effects we adapt the renewable electricity model of Fisher & Newell (2008 ) to the passenger car market. EV’s can become cheaper through two knowledge building effects: by learning by doing and by pure R&D.  Also the fuel efficiency of conventional gasoline cars can improve over time thanks to the two types of knowledge effects.

As in Brevik Wangsness et al. (2018) , consumers are differentiated in function of the number of short and long trips they make per year. We take the mileage for each category of consumers as fixed. But introduce average mileage related externalities that are different for short and long trips. This is an important assumption but still allows to analyze to some extent the imperfect match between policy instruments affecting the use of different types of vehicles.

EV’s can best decarbonize the passenger car segment when the electricity is mainly renewable. EV’s can also be an important complement to the increased  use of renewable electricity. The battery of EV’s, when connected to the grid can help to bridge the periods with low and high renewable production. In this way EVs can add flexibility to the increasingly renewable power sector by acting as storage medium and shifting supply from the renewable off-peak to the less renewable peak demand hours. In addition EV’s can save electricity generation capacity and help in balancing the power sector. As EV’s still have a difficulty to cover the long trips, this will help to segment the consumers between EV adopters and gasoline car adopters. The number of long trips will also determine the availability of batteries for storage. The electricity production sector is simple and is borrowed from Greaker et al. (2018 ).

Consumers and producers react to a diversity of policies: carbon taxes, purchase taxes and subsidies, charging equipment subsidies, portfolio mandate for car retailers, maximum carbon intensity of the vehicle stock, gasoline taxes, distance charges etc.
Results

The first results show that when all externalities are taken into account, the BEV still face an uphill battle. They will get cheaper through induced technological progress but their market remains limited to the short range urban users. In an urban environment, BEV are at present too much encouraged because they don’t pay excise taxes like the gasoline and diesel cars. 
Conclusions

The main conclusion is that the massive conversion to BEV in the next 15 years is not an  effective decarbonisation strategy for Europe. As also the marginal cost of more fuel efficient gasoline vehicles is high (>300 Euro/ton of CO2), the priority should go to less costly measures.
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