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In short

Impact evaluation (DID) of two bonus/malus schemes

Outcome variable is age to retirement of used and inefficient cars

Policy is retroactive : earlier scrappage

Policy only on new vehicles : delayed scrappage

Relevance: e.g. 60% Swiss fleet has been on the road at least 6
years but they are not subject to most bonus/malus policies here or
elsewhere.
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Emission-based taxes as a strategy to tackle CO2 emissions

CO2 emissions important cause of climate change

Developed countries: 1/3 of CO2 emissions generated by
transportation sector

Emission-based taxes are becoming popular among developed
countries

Emission-linked taxes — Germany, Finland, Ireland, and Norway

Bonus/malus or feebates — Sweden, France, Canada and
Switzerland

Goal: increase the share of fuel efficient vehicles
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Our research and goals

Imposing bonus/malus schemes on new cars must have an impact
on the market for used cars and scrappage rates ...

... so we examine whether emissions-based annual registration fees
impact lifetime (and scrappage rates) of existing cars. Are there any
unintended consequences (Gruenspecht, 1982)?

Quasi-experiment in Switzerland (Alberini and Bareit, 2016)

Focus on two cantons that implemented a bonus/malus in 2009 and
2010, respectively.

Identification strategy: difference-in-difference with hazard of
retirement
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Bonus/malus schemes under study
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Study design
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Control vehicles and cantons

Control cantons with similar vehicle fleets (vintage, CO2 emissions,
and weight)

Control vehicles are identical make-model-trim ( up to body type,
engine size, horsepower, fuel type, transmission and number of
doors)

6 / 18



Motivation
Contribution

Identification strategy
Results

Conclusions

Econometric models

Survivial analysis model

Dep. Var.: lifetime of a car

Weibull proportional hazard (PH) model

Right censoring
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Data

Vehicle fleet in Switzerland from 2005 to 2013

Individual car registration data, but no owner characteristics

Municipality variables (distance to closest city and altitude)
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Weibull proportional hazard function, Obwalden

9 / 18



Motivation
Contribution

Identification strategy
Results

Conclusions

Treatment effects in non-linear DID (Puhani, 2012)
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Weibull proportional hazard function, Obwalden
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Weibull proportional hazard function, Geneva
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Weibull proportional hazard function, Geneva
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Impacts on time to retirement

Geneva: impact ranges from 7 to 9 months of extension in lifetime
(jackknife resampling in the loop)
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Conclusions

Bonus/malus scheme has opposite effects in the two cantons

Obwalden: bonus/malus accelerates scrappage

Geneva: bonus/malus extends lifetime

Results for Geneva are consistent with previous studies in which
changes in prices of new vehicles are due to

fuel economy standards (Goulder et al., 2012)
changes in gasoline prices (e.g. Jacobsen and van Benthem, 2015; Li
et al., 2009; Bento et al., 2013)
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Previous evaluations

Ex-ante impacts on simulated markets that have not
experienced a feebate (e.g.Habibi et al., 2015; Zazhariadis and

Clerides, 2015; Adamou et al., 2014; and Adamou et al., 2012)

Ex-post evaluations without access to a proper control (e.g.
Klier and Linn, 2015; Stitzing, 2015; Ciccone, 2015; Rivers and Schaufele,
2014, and Rogan et al., 2011; Klier and Linn, 2015; D’Haultfoeuille et al.,
2013, Huse and Lucinda, 2013)

Focus on registration or sale of new efficient vehicles and impacts on
CO2 emissions, consumer welfare, public revenues, and firm profits
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Swiss fleet
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In comparison
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