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Topics covered by this presentation:
Oil price and macro-economy
Gas price and car travel
Gas price and public transit travel
Gas price and car ownership and efficiency
Gas price and land use



Definition

price gasin  change %
Demandin  change % =ElasticityDemand

Carfor  Price Gasin  change %
Transitfor  Demandin  change %

=− ElasticityCross

Short-run: within 1 year
Long-run: 3-5 years or more



Part 1. Oil Price and Economy



Demand and Supply Analysis:

Demand side: higher oil price means 
consumers need to pay more on energy 
expenditure and strain their consumption 
on other goods. 

Supply side: higher oil price pushes up 
inflation and raises the cost of production, 
forcing producers to reduce production.



History: the oil price shocks were all followed 
by recessions: 

1973-1974 
the late 1970s/early 1980s
the early 1990s
the 2008

Widely recognized: High oil price has 
negative effects on economic growth.



Disagree on the magnitude and timing: 

the impacts of the high oil price are reflected on 
economy significantly and immediately (Hamilton, 
1983&2000; Mork, 1989)
it takes 5 quarters and the impacts are not that 
pivotal (Kilian, 2004).



Impacts of oil price on GNP growth had a 
much smaller effect after 1973 (Hamilton 
1983).



Price declines had a much smaller effects 
on economic growth than price increases 
(Mork 1989).



Part 2. Gas Price and Car Travel



To response to the fuel price changes, car 
travelers can change their travel behavior in 
many ways:

Number of trips per day
Distance of the trips
Mode of the trips
Car ownership
Fuel efficiency of the car
…



With 10% fuel price increase, the car travel (VMT) 
will decrease by 1-2% in short-run and 2.5-3% in the 
long term (EU countries and North America).



Gas price elasticity has been decreasing in 
history.



Are gas price elasticities of car travel the 
same for all trip purposes?



Gas price influences traffic volume on 
highway on weekdays only when the transit is 
also available (CA, 2003-2006).



car travelers show different levels of 
sensitivity to fuel price, depending on time of 
day and locations.



Part 3. Gas Price and Public Transit



Gas price cross-elasticity are different 
among U.S. cities and modes.



The impacts of the gas price on transit 
demand vary for different purposes but tend 
to be stable across different historic periods.



People’s response to gas price in terms of 
transit travel behavior are different between 
short term and long term  in EU.



Recent study in Swiss by Weis et al. (2010)
If fuel prices should again increase 
dramatically, certain inertia in both short term 
mode choice and long term mobility tool 
ownership and mileage distribution (fleet 
choice) is present. 
Respondents are more sensitive to public 
transport price increases than to rising fuel 
prices.



Part 4. Gas Price and 
Car Ownership and Efficiency



Car ownership

Romilly et al. (1998):
Short-run motoring cost elasticity is -0.3 and 
a long-run motoring cost elasticity is -2.2 on 
car ownership in Britain from 1953 to 1994 in 
Britain. 

Johansson and Schipper (1997) 
long-run fuel price elasticity is only -0.1 using 
the data from 12 OECD countries for the time 
period 1973-1992.



People with different income levels have 
different sensitivities to costs (in UK).



Fuel efficiency

Average effects summerized by 
Goodwin et al. (2004):

In short-run, if the gas price increase by 
10%, fuel efficiency of the car rises about 
1.5%. 

In the long-run, if the gas price increase by 
10%, fuel efficiency of the car rises about 
4.0%. 



Rebound effects (Small and Dender 2007)

short-run rebound effect is 4.5%:
If fuel efficiency of the car is increased by 
100%, the fuel consumption will be 
reduced by 95.5%

Long-run rebound effect is 22.2%:
If fuel efficiency of the car is increased by 
100%, the fuel consumption will be 
reduced by 77.8%



Part 5. Gas Price and Land Use



Few empirical studies on this topic

land use changes occur more slowly than 
changes in travel behavior 
the costs of transportation (especially the 
goods shipping costs) have declined much 
The changes in the transportation system and 
cost in current days are trivial and their 
impacts tend to be just marginal 



Hunt et al. (1994) conducted a stated 
preference experiment in Calgary, Alberta, 
Canada and reported that:

travel time to work worth approximately 18 $ / 
hour, twice as important as travel time to shop 

being within walking distance of a light rail transit 
station is worth about 160 dollars per month



Cortright’s study on major U.S. metro 
areas (2008) : 

the higher price of gas since 2004 has most 
affected suburban housing values because of 
high gas price
while distant suburbs have seen the largest 
declines,  housing values in close-in 
neighborhoods have held up better
gas price spike popped the housing bubble 



Conclusions

Caution needs to be used while explaining 
and using these research results, considering 
their different dataset, methodologies, time 
points, geographic areas, and so on

More empirical studies needs to be done to 
understand the impacts of transport cost on 
land use. 
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