


Hybrid CarsHybrid Cars

• Internal combustion engine + battery andInternal combustion engine + battery and 
electric motor

• Better mileage• Better mileage

• Today’s HEVs produce 1/3 to 1/2 less ozone 
(NO ) d GHGprecursors (NOx ) and GHG gasses



HOV LanesHOV Lanes



California Clean Air StickersCalifornia Clean Air Stickers



Literature on Hybrid DemandLiterature on Hybrid Demand

• Emerging literature on the impact of taxEmerging literature on the impact of tax 
rebates, subsidies for hybrid cars (Sallee 2007, 
Chandra et al 2009 Leonard 2008)Chandra et al 2009, Leonard 2008) 

• Previous literature found weak evidence that 
allowing hybrids into HOV lanes did notallowing hybrids into HOV lanes did not 
stimulate the purchase of hybrid cars (Diamond 
2008 Gallagher and Muehlegger 2008)2008, Gallagher and Muehlegger 2008)



Study AreaStudy Area
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DataData

Newspaper DataNewspaper Data
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2008



Ne spaper Data

AutoTrader & Ebay

Newspaper Data

May 
2008

AutoTrader & Ebay
December 2006

August
2005

October 2008
Data Source Number of 

Observations
Percentage of 
Data2005

Ebay 132 3.3
Autotrader.com 3,574 88.1
Newspaper Data 279 7.8

S t B 141 3 5Sacramento Bee 141 3.5
San Francisco Chronicle 119 2.9
San Diego Union-
Tribune

24 0.6
Tribune
Los Angeles Times 68 1.7

Total 4,058



Hedonic ModelHedonic Model 

• Any car can be described by the set of y ca ca be desc bed by t e set o
characteristics of the car: 

Z=(z z z )Z=(z1, z2,.. zn)
• The equilibrium price can thus be modeled as a 
function of the characteristics of the car:function of the characteristics of the car:

P(Z)=P(z1, z2,.. zn)
h f h k• We separate out the price of the sticker:

P(Z)=Psticker (sticker) + P(z2,z3,.. zn)



Evolution of the Sticker ValueEvolution of the Sticker Value
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RegressionsRegressions

• Varies with each Season

time

• Varies with Linear Time Trend

• Varied with Non‐Linear Time Trend time

time



RegressionRegression



I II III IV V 

Season-HOV interactions Linear HOV 
time trend Non-linear HOV time trend

Clean Air Sticker 0.106** 0.129** ‐0.13 ‐0.251**

Dec 2006 - Feb 2007 (2.10) (2.44) (1.44) (2.35)
Clean Air Sticker 0.171*** 0.157***
March  – May 2007 (3.59) (3.56)
Clean Air Sticker 0 313*** 0 329***Clean Air Sticker 0.313 0.329
June – August 2007 (3.70) (3.51)
Clean Air Sticker ‐0.044 ‐0.055
Sept – Nov 2007 (0.89) (1.10)
Clean Air Sticker 0.065 0.052

Dec 2007 - Feb 2008 (1.17) (1.05)
Clean Air Sticker 0.134*** 0.141***
March – May 2008 (3.78) (4.02)
Clean Air Sticker 0.137*** 0.140***
June August 2008 (3 90) (3 82)June – August 2008 (3.90) (3.82)
Clean Air Sticker 0.096*** 0.058**
October – Nov 2008 (4.68) (2.51)
Clean Air Sticker 0.070*** 0.067***
Dec 08 – Jan 2009 (4.00) (3.87)
Clean Air Sticker 0.095*** 0.100***
Feb - May 2009 (5.92) (6.23)
Clean Air Sticker 0.131*** 0.242*** 0.402***
Intercept or (c/r) (3.31) (3.43) (4.76)
Clean Air Sticker – ‐0.0004Clean Air Sticker 0.0004
Linear Time Trend (1.05)
r ‐0.009*** ‐0.013***

(3.06) (5.71)



Evolution of Sticker Value Over TimeEvolution of Sticker Value Over Time

Dec 2006                                                    March 2008                                       June 2009       



Value of TimeValue of Time
• Solve the NPV for a value of time

• Using the results from the regressions gives us values g g g
of having the sticker at $40‐94 per week
– Bay Area time savings of 17 minutes each way (RIDES 
Associates 2004), ),

– Commuters make two trips a day, five days a week 
• A Clean Air Sticker values time at $14‐$33 per hour 

Similar to the range of– Similar to the range of 
• $20‐40 per hour found by Brownstone and Small (2005), 
• $30 median value of time in Steinmetz and Brownstone and 
Steinmetz (2005)Steinmetz (2005)  

• 50 percent of the gross wage rate found in Small (1992). 



ImplicationsImplications
• Consumers are rationally pricing these stickers

h h l f d d• Consumers have this value for driving under 
HOV conditions without having to carpool

• Was this the best way to use the excess 
capacity?
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Q ti ?Questions?



Second Best Congestion PricingSecond Best Congestion Pricing

• Give permits only to new hybridsGive permits only to new hybrids

• Clean Air Stickers are a blunt instrument 
compared to congestion pricing and directcompared to congestion pricing and direct 
subsidies for hybrids
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Technology Forcing BenefitsTechnology Forcing Benefits
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Sources of NOxSources of NOx

OTHER

MISCELLANEOUS PROCESSES 
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FUEL COMBUSTION 
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OTHER
3%

ON-ROAD MOTOR VEHICLES 
50%

OTHER MOBILE SOURCES 
36%



Sources of ROG (HC)Sources of ROG (HC)

MISCELLANEOUS PROCESSES 

ON-ROAD MOTOR VEHICLES 
30%

MISCELLANEOUS PROCESSES 
11%

SOLVENT EVAPORATION 
18%

INDUSTRIAL PROCESSES 
3%

OTHER MOBILE SOURCES 
23%

WASTE DISPOSAL 

CLEANING AND SURFACE 
COATINGS 

6%

PETROLEUM PRODUCTION AND 
MARKETING 

6%

FUEL COMBUSTION 
1%

WASTE DISPOSAL 
2%


