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Overview

Passenger transport has been characterized by a growth of passenger cars since 1970s, with increasing automobile sales up to 2000's and then, a strong decrease at mid-2008. Furthermore, car sales in Europe are characterized by an increasing share of diesel vehicles since 1990s. For instance, in France, this share grows up from 33% in 1990 to 74% today. Thus, gasoline consumption is dropping, whereas diesel consumption is growing (15,5 billion litres in France in 2006, or around 12.8 million tep).

In this context, our concern is to point out the global trends and the structural breaks on the French automotive market, and their consequences on energy consumption and carbon dioxide emissions. 

To carry out this analysis, we estimate an econometric model of car sales as well as an econometric model of diesel penetration. For this purpose, we use quarterly data from 1985 to 2008. We perform structural changes tests on these models (Bai & Perron, 2003). Then, we compare the breaking points with the empirical analysis of the market evolution.

Finally, the models are used to explain the recent evolutions and to do some prospective analysis on fuel consumptions and carbon dioxide emissions.
Methods

The analysis is based on the econometric estimation of the relationship between cars' new registrations, fuel prices, income and fuel efficiency, in France.

First, we are interested to analyse long run behaviour on the total of new registrations, and on diesel penetration in the car market, through a co-integration relationship (Engle & Granger, 1987, Johansen, 1991). 

Second, we analyse the possibility of structural change in the modelling, thanks to classical tests, such as Perron (1989, 1994, 1997),  Perron & Vogelsang (1992a) or Zivot & Andrews (1992). These tests introduce, in the Dickey Fuller stationarity test, a dummy variable specifying the existence of a break. The date may be known before, or can be located by a sequential procedure. Gregory & Hansen (1996a) use a similar approach but identify a structural change in a long-run relationship. The alternative hypothesis of the test proposed a co-integration relationship with a structural change in the constant or/and in the slope of the linear trend. This test also include a procedure for detecting the date of the structural break (Indjehagopian, Lantz & Simon, 2000).

However, the evolution of total cars' new registrations, and diesel penetration in France (number of diesel cars' new registrations divided by total cars' new registrations) are characterized by multiple structural changes (introduction of diesel engine for small vehicles, differential of taxes between diesel and gasoline prices, development of direct injection engines etc.). But, all the tests presented can identify only one structural break. Thus, we use the recent test, proposed by Bai & Perron (2003), which can detect multiple structural changes in the model.

We estimate these models for total car sales and share of diesel car sales on total sales, in France, thanks to quarterly data, for the period 1985 to 2008. Thanks to these models, we can advance some explicative elements for the different structural changes and their consequences on past, present and future fuel consumption and carbon dioxide emissions. Data are obtained from national sources such as INSEE, CCFA, CPDP statistics.


Results

Preliminary results seem to point out that the total car purchases are influenced by the expected income in France, because a large part of the French people buys cars on credit (62% in 2008). Our analysis points out the strong correlation between consumer confidence index, income, and car sales.

The strong penetration of diesel engines in the car sales (which represents now around 74% of car sales) could be explained by the differential of fuel price, from the 1980s until mid 1990s. However, the differential of fuel efficiency seems to be an influent factor now. Thus, models show different structural breaks, which can be explained by economic, technical and political events.
Consequently, the gasoline demand strongly decreases and the diesel consumption has strongly increased, in reply to the evolution of the car sales, thus, to the evolution of the determinants of cars' new registrations and their structural breaks.  
Conclusions

We highlight different structural breaks in the models. It has implications in terms of economic policies. In particular, in a such mature market, where new cars sales replace used cars, policies, as subsidies for auto scrappage, can strongly influence the turn over of the car fleet.

Econometrics models point out that the price effects have been decreased at one time. Nevertheless, the actual structural break in France seems to show that households are sensitive to strong variations in price. Thus, it has consequences on future fuel consumption.
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