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This paper identifies trends in new gasoline and diesel passenger car characteristics in the European Union between 1995 and 2009,  updating and expanding work by Schipper, Fulton and Marie (2002), Fontaras and Zamaras (2007)  and Schipper and Fulton (2009). By 2009 diesels had captured over 55% of the new vehicle market. While the diesel version of a given car may have as much as 35% lower fuel use/km and almost 20% lower CO2 emissions,  diesel buyers shifted to increasingly larger and more powerful cars more than the gasoline market. As a result, new diesels bought in 2009 had only 6% sales weighted lower emissions relative to gasoline cars, an "advantage smaller than that of 1995.  C hanges in the gasoline and diesel fleets in eight EU countries are consistent with the changes in new vehicles reported.  While diesel cars continue to be driven far farther than gasoline cars, we attribute only some of this difference to a “rebound effect”.  We conclude that while diesel technology has permitted significant fuel savings, the switch from gasoline to diesel in the new vehicle market contributed little itself to the observed reductions in CO2 emissions from new vehicles.  

Methods

Data on sales and properties (CO2 emissions, mass, power, engine capacity or volume) were gathered from the EU’s on line monitoring data base (EC 2010). For a smaller set of countries data for the fleets of gasoline and diesel cars (numbers, yearly use, fuel intensity and fuel consumption) were taken from authoritative national data sources as reviewed in Millard Ball and Schipper (2010) and Schipper (2010).

A Laspeyres decomposition (Ang and Zhang 2000) of new vehicle characteristics investigates which factors were important contributors to the observed emission reductions and which factors offset savings in other arenas. More than 95% of the reduction in emissions per km from new vehicles arose because both diesel and gasoline new vehicle emissions/km fell, and only 5% arose directly because of the shift to diesel technology. Increases in vehicle weight and power for both gasoline and diesel absorbed much of the technological efficiency improvements offered by both technologies.

Results

We found that the shift to diesel cars itself in fact played little role in the reductions in aggregate new vehicle emissions intensity for the EU12.  Reductions in emissions intensity of both gasoline and diesel vehicles led to most of the observed new-vehicle improvements.  Indicators of vehicle efficiency, such as the ratio of test fuel use (or emissions) to peak power, mass, or engine size fell for both new gasoline and new diesel vehicles, but in every case the decline for diesels was greater.  But growth in mass and power of new diesels way outpaced that of gasoline cars. Thus the overall decline in emissions/km was greater for new gasoline than for diesel vehicles.
Comparing the on-road experience of diesels fleets and their gasoline counterparts in eight EU countries accounting for roughly 80% of vehicle use and emissions gave similar results. The difference between on-road emissions of all gasoline and all diesel cars narrowed over time, even though the diesel fleet was younger and therefore in principle more affected by recent technological improvements.  This same relatively low age of diesel cars accounts in part for the widening gap in yearly use between diesel and gasoline cars.  Other reasons, such as lower diesel prices and driving costs, and the likely selection of diesel cars by high mileage drivers noted in other countries also account for part of this gap in car use. 

Conclusions

The bottom line is that there are very little energy and emissions savings associated directly with diesel cars or the switch to these in Europe.  This is not the fault of the technology, as Sullivan et al (2004) and Schipper and Fulton (2009) noted, rather the result of a complex process of car selection and use.   Indeed, the EU data we analyzed show clearly the large gains in performance and fuel economy afforded by diesel technology.  But buyers and manufactures together used those improvements in part to offer more performance, which in turn attracted buyers of higher classes of cars (including SUV) away from  gasoline technology to diesel, which Sprei (2010) has noted for Sweden in her Ph.D. Some of the impact of improvements in new vehicle fuel economy also may have been offset by actual on-road driving habits, including excessive speeding, use of air conditioning, and increased street congestion, factors that need to be understood better in order to improve our vision of future fuel economy gains.
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