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Introduction 
 The transport sector is responsible for more than 20% of total Greenhouse Gas 

emissions (GHG) in the European Union (70.8% due to transport) and 25% in 
Spain. (IPCC, 2007; EU, 2011)  
 

 Decreasing but mainly due to the economic crisis and not sue to structural 
changes. EU has 20-20-20 target and transport sector is a priority. So far 10% 
renewable energy for transport. But need a coherent transport and mobility 
policy. 
 

 During the last decades the number of passenger cars and the distance 
travelled by passenger has increased significantly.  
 

 Oil-products are a preferential target for environment and energy-security related 
policies. In 2008, 97.25% of the final energy consumption of the Spanish 
transport sector came from petroleum products (IDAE, 2008).  
 

 It seems to be necessary the application of some new policies to generate 
substantial structural changes.   
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Introduction 
 Can be shed some light on the interaction of demand side and supply side 

policies? 
 

 Information programs try to avoid some market barriers such as incomplete 
information or bounded rationality. (Banerjee and Salomon, 2003; Sanchez et 
al., 2008; Webber et al., 2000 for the US; Mills and Schleich, 2010 ).  
 

 Reduce energy efficiency gap? (Jaffe and Stavins, 1994; O’Malley et al., 2003; 
Anderson and Newell, 2004) 
 

 Energy Efficiency Labeling is perhaps the most relevant information program 
which helps the consumer to recognize the fuel performance of a car, and to 
compare it among similar vehicles. 
 

 Little literature analyzing the impact on car labels. Virtually nothing for Spain. 
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Introduction 

 In the European Union this is transposed into the Directive 1999/94/CE. 
 

• This Directive requires Member States  to impose a labeling system for light-duty 
vehicles, showing the absolute level of CO2 emissions and fuel consumption. 
 

• It also recommends the adoption of a voluntary comparative label, with different 
energy classes from A (the most efficient) to G (the least efficient). 
 

 Two approaches of labeling: 
 

• Absolute: Difference of fuel performance with respect to the most efficient car. (So it 
does not take into account differences on size or sort of vehicle). 
 

• Relative: Difference of fuel performance with respect to the most efficient car of each 
car segment. (So it takes into account differences on size) (This is the case of Spain).  
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Introduction 

Mandatory Label Voluntary Label 
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Case study 

 Analyze the effects of the labeling system on the Spanish market for new cars. 
  
 We use the hedonic pricing method to estimate the consumers’ willingness to 

pay (WTP) for high rated vehicles (A or B) while controlling for the rest of the 
characteristics.  
 

 Many studies use fuel economy variables. This generate multicollinearity 
problems with the rest of the attributes, so it causes several problems when 
estimating the model. 
 

 The existence of energy efficiency classes allows using them as a proxy for 
energy efficiency, avoiding (significantly reducing) multicollineality problems.  
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Previous studies 

 This method has been extensively used in the literature applied to the market of 
cars, mainly to estimate the “quality-adjusted price index”, to differentiate 
changes in attributes due to technological advances from changes that occur 
when all characteristics are kept constant. (Matas and Raymon, 2009; Reis and 
santos Silva, 2002). 
 

 It has been used to estimate the price premium of fuel efficiency, generally using 
“Milles per gallon” as the energy variable. Mainly after the oil crisis 1973. (Kahn, 
1986; Atkinson and Halvorsen, 1984; Ohta and Griliches, 1983). 
 

 Other newer studies Chugh et al (2011) for India where implicit price for fuel 
economy ranges between 3% and 10%. Average consumer overvalues the fuel 
economy for diesel cars. Kiso (2010) for US estimate that fuel economy ranges 
between 5-10%. Other studies for US Espey and Nair (2004).  
 

 To B of K, only an ongoing research by Alberini et al. (2013) is attempting to 
evaluate willingness to pay for energy efficient vehicles for Switzerland. 
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Methodology: the Hedonic pricing method 
 Based on the work by Tiebout (1956), Lancaster (1966) and Rosen (1974). 

 
 Rosen (1974): A product can be represented as a vector containing its own 

characteristics or attributes, so the price of the product can be expressed by a 
function of attributes.  
 
 
 

 The partial derivative of the vehicle price function with respect to each attribute 
gives the implicit price of each of the characteristics of the vehicle. 
 
 
 

 This is the consumers willingness to pay for an extra unit of this attribute Z, and 
also the manufacturer marginal cost of producing this additional unit. 
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The data 
 Micro-information on more than 3,000 observations of low, medium and high 

range vehicles on sale in Spain collected during September-November 2012. 
 

 A subsample (372 observations) have been directly collected from retailers 
using the “Mystery Shopping approach”.   
 

 Information on type of fuel, size, horsepower, extra equipment, make, number of 
seats, fuel consumption, CO2 emissions, etc. and Energy Efficiency Class. 
 

 We use to estimate both the official manufacturer and retail prices (MS). And 
compare to with mystery shopping. (Some, but our results seem robust). Main 
characteristics: 

• The majority of vehicles at sale in Spain have small and medium size. 
• Gasoline( 34%) and diesel (60%) represents more than 94% of the fleet. 
• High level of energy efficiency: 26% A class and 36% B class.  
• Manufacturer and retail prices are quite similar. 
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The data 
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 Full sample  Subsample with real prices 
Observations 3078 372 
Number of brands 32, representing 100% of the complete 

market 
15, representing 71,55 % of the complete 
market 

Distribution by 
commercial 
segments 

Big sedan                                     17.81% 
Small sedan                                  24.89% 
Sport                                               9.43% 
Luxury                                             5.45% 
Mini                                                 3.16% 
Big mini-van                                         3% 
Medium mini-van                            5.58% 
Small (Reference)                        16.28% 
Big Four-wheel-drive                      7.50% 
Medium Four-wheel-drive                 1.4% 
Small Four-wheel-drive                  5.87% 

Big sedan                               13.24% 
Small sedan                           19.46% 
Sport                                      14.05% 
Luxury                                      3.24% 
Mini                                          1.89% 
Big mini-van                             8.65% 
Medium mini-van                     3.51%  
Small (Reference)                  14.05% 
Big Four-wheel-drive                     2% 
Medium Four-wheel-drive             0% 
Small Four-wheel-drive            1.89% 

 



The data 
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 Full sample  Subsample with real prices 
Distribution by type 
of fuel 

Gasoline                                       44.41% 
Diesel                                           52.83% 
Bioethanol (Gasoline/Ethanol)        0.88% 
Gasoline-hybrid                              1.27% 
Diesel-hybrid                                  0.23% 
Electric                                            0.26% 
LPG                                                0.03% 
Natural gas                                     0.10% 

Gasoline                                34.40% 
Diesel                                     60.21% 
Bioethanol (Gasoline/Ethanol) 4.03% 
Gasoline-hybrid                       0.54% 
Diesel-hybrid                            0.27% 
Electric                                     0.54% 
LPG                                              0% 
Natural gas                                   0% 

Distribution by 
energy efficiency 
label 

A   26.38% 
B        36% 
C   16.05% 
D     9.42% 
E     5.62% 
F     2.89% 
G     3.25% 

A     22.31% 
B     36.56% 
C     13.98% 
D     10.48% 
E     11.29% 
F       2.96% 
G       1.88% 

 Mean S.D Mean S.D 
Price 36435.86 29661.1 36122.26 22703 
Mixed consumption 6.29 2.00 6.45 1.92 
CO2 emissions 152.5 45.55 158.87 46.07 
CC 167.89 93.44 175.12 88.92 
Weight 1484.07 312.07 1555.77 364.39 
Maximum speed 203.56 29.92 204.87 26.74 
 



The regression model (I) 
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 We use AB variable to avoid multicollinearity. 
 Dependent variable: log price 
 Independent variables: weight, CO2 emissions, CC, RPM, max speed, type of 

fuel, commercial vehicle segment, makes, number of seats, number of airbags, 
number of speeds, including automatic transmission, type of traction system, 
and extra equipment.   
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Estimation (I) 
Ln (official price) Ln (retail price) 

VARIABLES Coefficient Std. Err. Coefficient Std. Err. 
AB 0.0307*** (0.00648) 0.0453* (0.0255) 
Gasoline -0.0786*** (0.0104) -0.0772*** (0.0438) 
CC 0.00238*** (7.91e-05) 0.00297*** (0.000248) 
RPM -1.38e-05*** (5.06e-06) 1.75e-06 (1.85e-05) 
Maxspeed 0.00111*** (0.000302) 0.000148 (0.000727) 
CO2 0.00102*** (0.000163) -0.000580 (0.000516) 
Weight 0.000310*** (2.45e-05) 0.000322*** (8.67e-05) 
Constant 8.796*** (0.0742) 9.494*** (0.225) 
Dummy for brand Y Y 
Dummy for commercial vehicle segment  Y Y 
Dummy for extra equipment Y Y 
Dummy for number of seats Y Y 
Dummy for number of airbags Y Y 
Dummy for type of traction Y Y 
Dummy for number of speeds Y Y 
Observations 2.965 352 

R-squared 0.965 0.982 
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Estimation I 

 The high value for R square means that most price variability is explained by the 
model.  
 

 The estimation suggest that cars with A or B class label are 3% and 4.5% 
(depending on the price used) more expensive than others. Within the ranges of 
other studies. 
 

 Consumers are willing to pay more for vehicles with label A or B and, therefore, 
the labelling systems of information seem to be an effective tool. 
 

 Other results: 
• Gasoline vehicles are cheaper than diesel ceteris paribus. 
• An increase of the CC, maximum speed and weight also increases the price. 
• The coefficient of CO2 has not the expected behaviour so it could be reflecting the 

effect of some other characteristic with positive effect on prices that our model cannot 
control. 
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The regression model (II) 
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 We use AB variable to avoid multicollinearity. 
 Dependent variable: log price 
 Independent variables: weight, CC, RPM, max speed, type of fuel, commercial 

vehicle segment, makes, number of seats, number of airbags, number of 
speeds, including automatic transmission, type of traction system, and extra 
equipment.   
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Estimation II 
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Ln (official price) Ln (retail price) 
VARIABLES Coefficient Std. Err. Coefficient Std. Err. 
AB 0.0210*** (0.00703) 0.0559* (0.0256) 
Gasoline -0.0601*** (0.0104) -0.0742* (0.0424) 
CC 0.00260*** (7.71e-05) 0.00277*** (0.000199) 
RPM -6.16e-06*** (5.61e-06) -3.87e-05** (1.91e-05) 
Maxspeed 0.000696** (0.000281) -0.000284 (0.000661) 
A/C 0.0354*** (0.0104) 0.0727*** (0.0259) 
4x4 0.0693*** (0.00938) 0.0777* (0.0417) 
6 speeds 0.0508*** (0.00921) 0.0317 (0.0366) 

Automatic 0.0755*** (0.00743) 0.120*** (0.0401) 
Weight 0.000440*** (2.74e-05) 0.000292*** (7.86e-05) 
Constant 8.831*** (0.0765) 9.567*** (0.222) 
Dummy for brand Y Y 
Dummy for commercial vehicle segment  Y Y 
Dummy for extra equipment Y Y 
Dummy for number of seats Y Y 
Dummy for number of airbags Y Y 
Observations 2.126 352 

R-squared 0.970 0.982 



Estimation II 

 Both models suggest that energy efficient vehicles, those with label A and B, are 
more expensive than the rest of vehicles.  
 

 Ceteris paribus, the value associated with energy efficient vehicles ranges 
between 2.1 and 5.6 percent, depending on the price used in the regression.  
 

 After using two different approximations to the real price, both models point in 
the same direction; consumers value energy efficient vehicles, or what is the 
same, they are willing to pay more for vehicles with label A or B.  
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Conclusions 

 Information policies such as energy-efficiency labelling can play an important 
role to reduce the energy efficiency gap. Reduces information asymmetries. 
 

 The hedonic estimation for the Spanish market shows a significant effect of 
energy efficiency A and B classes (ceteris paribus), valued in 2%-6% of the price 
of the car (implicit price for fuel economy ranges between 3% and 10%). 
 

 These results are consistent and on a similar order of magnitude with other 
studies on price premium associated to labels in commercial buildings or with 
LEED or Energy Star certification.  
 

 Can we use this figures to improve policy design? 
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Further work 

 Using the price estimates and following method by Galarraga, González-Eguino 
and Markandya (2011) for h/h appliances, own and cross price elasticities of 
demand can be calculated from existing data.  
 

 This is done applying the Almost Ideal Demand System (AIDS) and/or Quantity 
Based Demand System (QBDS). 
 

 Elasticity estimates allow for welfare analysis of existing policies and to 
effectively design new ones tax-subsidy (Bonus-malus type of instruments). Can 
we use this to estimate potential rebound effects? 
 

 One could think that a person firstly decide the sort of vehicle he/she wants, and 
then seeks for the most efficient in that segment. How can we model this? 
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