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 PDF Herunterladen 



 PNG-Bilder






 2MB Größe
 2 Downloads
 301 Ansichten






 Kommentar


























Maximum economic market potential of PHEV and BEV vehicles in Germany in 2015 to 2030 under different policy conditions Alexander Kihm, Stefan Trommer, Paul Hebes, Markus Mehlin DLR (German Aerospace Center), Institute of Transport Research, Rutherfordstrasse 2, 12489 Berlin, Germany



Abstract The paper investigates an economic market potential for Plug-in Hybrid- and Battery Electric vehicles considering different categories of customers in Germany from 2015 to 2030. A multi-step methodology using constraints on the current vehicle registrations and inventory is developed to derive a general framework potential and a concrete economic potential for the different vehicles and ownership models under adjustable technical and legislative aspects.



1. Introduction Climate change, resource scarcity and air pollution are widely recognized challenges to modern societies. One reason for these challenges lies, amongst others, in the intensive use of internal combustion engines in passenger cars for individual mobility. Hence, car manufacturers and policy makers aim to shift towards electric propulsion for some time now. While technology issues were increasingly overcome, the economic viability of electric drive trains remained harshly constrained by high battery prices. Nevertheless, in the recent past these prices decreased significantly and made it very interesting to estimate the emerging potential for partly and fully electrified drive trains under the current economic and regulatory conditions. 2. Objective The research presented in this paper shows an approach for analyzing the German car market’s potential of electric vehicles (EVs). It clearly distinguishes the two concepts of Plugin Hybrid EVs (PHEVs) and Battery EVs (BEVs) as their driving patterns and costs will differ significantly. Furthermore, three different ownership approaches are considered to illustrate how they influence the market potential. Technical, socio-demographic and economic limitations are modelled to derive possible sales potentials for electric passenger cars. The analysis is conducted with a starting point in 2015 when car and infrastructure availability can be expected at a viable level. The aim was to develop a methodology which allows calculating the impact of different incentives, taxes and other regulatory scenarios on the maximum EV sales potential. The purpose of this analysis is not to determine precise sales forecasts (see chapter 3.1) but to calculate scenario results for the market potential which provide valuable insights for car manufacturers and policy design. DLR, Institute of Transport Research
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3. Applied method and data base 3.1. Overview The procedure to determine the market potential of EVs includes two steps: 1. Identifying a general framework potential for the German car market 2. Calculating the economic potential For the first step the current car fleet and new car sales distribution were analyzed and technically potential EV buyers were filtered using household characteristics and trip data. The second step was performed on the basis of this general framework potential and applied the subsequent constraint of economic profitability for these potential buyers to replace their conventional vehicle, which mainly depends on the driven annual mileage. Furthermore the competition of PHEVs and BEVs was integrated as the modelled potential customers select the most profitable option. Nevertheless, the realized car purchases are assumed to be significantly lower than the economic potential figured out here because of two key factors: First, the model assumed that all available cars can also be bought as a PHEV and BEV version. Second, “soft factors” like user acceptance, technology scepticism and adaptation as well as development delays or R&D profitability issues in industry are not considered. Modelling these elements would be subject to large uncertainties. However, since policy and tax design mainly influence the economic potential, they strongly benefit of the derived results. Fig. 1 shows an overview of the described potentials and the constraint methodology.



Fig. 1: Procedure to determine the EV market potential DLR, Institute of Transport Research
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3.2. Data basis In the model the authors assumed constant sales figures and vehicle category distributions based on the sales and inventory data of the German KBA (Kraftfahrtbundesamt, Federal Motor Transport Authority) as of 01/01/2009[1]. Since the 2009 sales data were subject to heavy changes from the scrapping premiums of the German stimulus package, the authors used for modelling purposes the values of 2008 shown in Tab. 1, which were assumed remaining constant on these levels in the future.



Private passenger cars Company cars Total



Sales 2008 Vehicle Stock 2008 1.356.528 37.168.026 1.733.512 4.153.145 3.308.415 43.123.728



Tab. 1: Total car sales and stock in Germany 2008 The analysis was separately performed for three ownership segments due to their different usages and financing model: private passenger cars and business passenger cars with and without private usage. Subsequent research will also include light commercial vehicles. The data basis for the car fleet structure was derived from the two comprehensive studies “Mobiliät in Deutschland” 2008 (MiD)[2] for the private passenger cars and “Kraftfahrzeugverkehr in Deutschland” 2002 (KiD)[3] for the business cars. Some key elements of these surveys are shown in Tab. 2.



Type of survey Enquiry period Object of investigation Sample size Day-trips Focus Traffic modes investigated Vehicle size classification Additional information used for market modelling



KiD National Travel survey 2001/2002 Vehicles ~77,000 vehicles ~119,000 Commercial transport Individual motorized traffic By kerb weight Availability for private usage



MiD National Travel survey 2008 Households ~26,000 households ~193,000 Private transport Public and individual motorized and nonmotorized traffic Predefined classes (S/M/L) Parking site, general travel behaviour



Tab. 2: Characteristics of datasets used for modelling MiD 2008 is the current successor of the “Continuous Survey on Travel Behaviour” (KONTIV) carried out in the former West Germany in 1976, 1982 and 1989 by the Ministry for Transport and the following MiD 2002. The main task of MiD is to compile representative and reliable information on the social demography of individuals and households and on their daily travel behaviour (e.g. trips made according to purpose and means of transportation used) for an entire year. Once it has been weighted and expanded, the information serves as a framework for and supplement to other travel surveys, such as traffic surveys in individual cities, cross-sectional censuses of traffic loads and the mobility panel. MiD also provides upto-date data on important variables that influence mobility (e.g. number of driver's licences) and will be the basis for transport models. The results of the study are not only important for DLR, Institute of Transport Research
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transport planning, research and academic interest; they also provide quantitative background information for concrete political decision-making. KiD was conducted in 2001 and 2002 and put a focus on commercial vehicles, i.e. the craft is registered by industry. By doing so, the KiD 2002a is the first nationwide data available to access the characteristics and travel patterns of commercial motorized vehicles, including motorbikes, passenger cars as well as light commercial vehicles and heavy duty trucks. The questionnaire of KiD 2002 which mainly appears as a driver’s log addresses the keeper of a vehicle and records a one day activity of the surveyed vessel, e.g. time of departure, destination and purpose of the trip. In addition to those data detailed information of KBA about every vehicle were added, e.g. kerb weight and fuel type. The KiD 2002 comprises almost 77,000 vehicles and nearly 119,000 trips (cf. Tab. 2). That sample is representative to the whole German market in 2002. Thus KiD 2002 is a favourable source to analyse the market’s development towards electric mobility regarding the commercial transport. For consistent modelling purposes KiD 2002 data (readmissions and annual distance driven per vehicle) were recalculated to make sure that MiD and KiD are using the same starting point. According to the MiD approach passenger cars were divided into three classes (small, medium, large). In contrast to MiD where the vehicle class is available in the data, KiD vehicles have been distinguished by their kerb weight for category analysis. The weight classes have been deduced from European statistics[4]. Furthermore a distribution between diesel and gasoline was applied using KBA data as described above. Hence, for modelling purposes the authors used 36 categories and 4 time periods to represent a disaggregated approach to analyse the market’s development towards electric mobility. The modelling scheme is depicted in Fig. 2.



a



The successor of KiD 2002, KiD 2010, is conducted currently but data will not be available before spring 2011.



DLR, Institute of Transport Research
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Sector Private cars



Company cars  (business use only)



Company cars  (mixed use)



Technology PHEV



BEV



Vehicle size small



medium



large



Fuel of replaced vehicles Gasoline



Diesel



Time 2015



2020



2025



2030



Fig. 2: Modelling scheme and disaggregation of vehicle stock 3.3. General framework potential The general framework condition for private cars comprises of some principle preconditions regarding parking space availability, the number of cars in the prospective household and its travel behaviour as well as the maximum daily trip length of its current car. Until 2020 the restrictions for private car buyers are numerous: The car must be parked on site and in case of a BEV it cannot be the only vehicle if more than two persons live in the household. Furthermore the household’s long-distance travel behaviour can only limitedly be performed by car if this car would be all-electric. For company cars the only constraint for EV usage is the total daily trip length, this is mainly due to data availability but also applicability of household criteria for the commercial sector. To represent increasing infrastructure availability and faster recharge technologies, a rise of the trip length over time was implemented. Tab. 3 gives an overview of the criteria of the general framework potential. The described constraints lead to a general framework potential which represents the theoretical usability and can be seen as an absolute upper limit. DLR, Institute of Transport Research
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2015 Parking distance



BEV



Cars in household



BEV
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Max. daily trip lengthc



PHEV



on-site



household size > 2  min. 2 cars PHEV BEV Max. 100km if number of cars in household 
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