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Introduction significantly (Fig. C). In 1980, the average real cost per
mile traveled was about 15.8 cents (in 2000 dollars); by

The sharp fise in the price of oil has renewed concerns abkiite: It was about 5.5 cents. Holding other things con-
the impact of rising energy costs on the U.S. economy. 1§i@nt, the decline in fuel cost per mile traveled tends to en-
national average retail price of motor gasoline (all types) Hzgrage driving (Fig. D), resulting in higher fuel consump-

increased by over 60 percent from $1.03 per gallon in Jafg™
ary 1999 to $1.67 in June 200largely as a CONsequencq o dels of Gasoline Demand
of the nearly tripling of crude oil prices during the same pe-

riod. Of particular interest to ODOT is the impact of fugly 1, e conometric studies of gasoline demand have been
price changes on driving, fuel consumption and tax revenye, 4 cted over the years, particularly during the 1970s and
collection. This article provides a brief reference on fughgyq \when fuel prices were high and concerns about en-
cost trenqls and studies of _gasollng c_zlemand inthe Unlg;ay conservation and security of supply were prominent.
States, with the focus on price elasticity. Typically, the demand for gasoline can be modeled directly
by specifying the quantity of gasoline consumejléQa
function of real gasoline price, real income and other vari-

. _ _ — _ ables. When all the variables are expressed in logarithm in
While gasoline prices have gone up significantly in the Iag, gemand equation, the price elasticity of gasoline demand

18 months, after taking inflation into account they are nt ., red by the coefficient of the real price of gasoline.
nearly as high today as they have been (Fig. A). In fact,
gasoline prices have fallen in real t_erms since the seconq-)qﬂce gasoline consumption is, by definition, equal to total
shock of 1980-1382. Expressed in constant 2000 dollafspcie miles traveled divided by miles per gallop@MT/

the data show that average real gas_ollne prices in 2000 ( ©), the effects of changes in gasoline prices on gasoline
June) are close to the levels seen in the early 1990s (@bt mption can be thought of as resulting from their effects
$1.50/gallon), but far below the highest level observed I VMT and MPG. Based on this decomposition, the price

the early 1980s (about $2.50/gallon). elasticity of gasoline demand is equal to the price elasticity

. . . . of VMT minus the price elasticity of MPCEQ( =E,\r0
While real gasoline prices have declined over the last two p) In economic terms. the overall effecfpof chaﬁges in
decades, fuel economy of passenger cars has improved g¥&fie nrices can be decomposed into scale and substitu-

the years (Fig. B). Measured by the ratio of total vehidlgy, effacts. For example, when gasoline prices increase,
miles traveled (VMT) to total fuel consumption of passer

ger cars, fleet average fuel economy has increased by aldbigtissue of Policy Notes was written by Lawrence Wong, Sr.

0 . . esearch Analyst, ODOT Policy Section, and does not necessar-
50% from 14.3 MPG in 1978 10 21.4 MPG in 1998. As iy reflect the views of the Oregon Department of Transporta-

result, fuel cost per mile traveled (calculated as the real prig@ or the Policy Section. Author can be reached at (503) 986-
of gasoline divided by average fuel economy) has decliné@k3 or by email at lawrence.k.wong@odot.state.or.us
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the first response entails a reduction of total number lgfterms of the combined effects of changes in fuel prices
miles traveled. Second, motorists can improve fuel econo@iyd fuel economy on driving, Haughton & Sarkar (1996)
by changing their driving and maintenance behavior, suctiggl that the short-run elasticity of VMT per driver with re-
reducing acceleration rates, maintaining slower highwapect to gasoline cost per mile is between —-0.09 and -0.16,
speeds, servicing cars more frequently, etc. In additiom)ile the long-run elasticity is about—0.22.
motorists with two or more automobiles can be expected to
drive a larger percentage of their miles in their more fuel-
efficient car(s) (Archibald & Gillingham 1981). Therefore,
by estimating the demand equations for both VMT and MPGy,0tes
one can examine how motorists alter their VMT and fuel
economy in response to changes in gasoline prices. Finélly, Motor Gasoline Retail Prices, U.S. City Average, U.S. Department of
. ina fuel i inal iableinth Energy, Energy Information Administration.
by mcorpora_ltlng uel cost per m_' easasing e variaole in the http://www.eia.doe.gov/pub/engy.overview/monthlyenegy/txt/
VMT equation, one can obtain the combined effects of mero-4
changes in fuel prices and fuel economy on driving.

2. Price elasticities of VMT and MPG do not exactly sum to that of
.. gasoline demand in this particular example due to interaction effects
Empirical Results between VMT and MPG specified in the authors’ demand equations.
Studies show that gasoline demand is fairly price inelasticin Studies using household data appear to show a larger price elasticity
) . ) of VMT in the short-run compared to those using aggregate data.
the short-term because motorists respond to higher pricesachibald and Gillingham (1981) find that roughly 75% of the reduc-
primarily by reducing discretionary travel. However, as time tions in gasoline consumption is attributable to reduced VMT, while
; : i : _about 25% is attributable to improved fuel economy. Puller & Green-
passes and gaSO“n,e .prlces r,emaln hlgh' mOtOI’IS'tS may pur ing (1999) find that the price elasticity of MPG is negative, suggest-
chase more fuel-efficient vehicles, move to locations cloSer ing that households reduce long trips (gasoline efficient miles) causing
to where theywork and shop, find alternative means of trans- MPG to decline and fuel consumption to rise. Nonetheless, their
; results show that the scale effect is 3.5 times larger than the substitu-
portat.lon, and perhaps demand,a_ltemate_ fuels. Therefore’tion effect, and that households make the largest adjustment within 1
gasoline demand is more sensitive to price changes 0Veryear of a price change by reducing miles traveled.
longer time horizons. Estimates of the short-run price elas-
ticity of gasoline demand cluster in the range from —0.1 to
—0.4, and the long-run estimates are generally betwéfgrences
—0.6 and —1.1 (Nivola & Crandall 1995). Agras, J., and D. Chapman. “The Kyoto Protocol, CAFE Standards, and
Gasoline Taxes Contemporary Economic Polic§7:3, 1999, 296-308.
A more recent study by Agras & Chapman (1999) usingn _ . .
|US data f 1982-1995 sh that the short Armerican Petroleum Institute, “How Much We Pay for Gasoline, 1999-
annual Us datairom - SNOws that the€ SNOT-TAE 2000 Review,” May 2000.
price elasticities of VMT and MPG are —-0.15 and 0.12
. . . . . . . Income Elasticities of the Consumer Demand for Gasol®m,thern Eco-
elasticity of —0.25 Their long-run price elasticity estimatesomic journal47, 1981, 1021-1031.
for VMT and MPG are —0.32 and 0.60 respectively, im-
plying an overall long-run gasoline price elasticity of —0.922h!. C., and T. Sterner, “Analysing Gasoline Demand: A Sunéeyetgy
.. LT EconomicsJuly 1991, 13:203-210.
In the short run, a 10 percent price increase is likely to re-
duce driving by 1.5 percent and improve fuel economy Byugton, J., and S. Sarkar, “Gasoline Tax as a Corrective Tax: Estimates for
1.2 percent, resulting in a total 2.5 percent reduction in f(fé United States, 1970-199The Energy Journall 7:2, 1996, 103-126.
F:Onsumpt|0n- Hence_’ Sqmewhat over half of the red_ucngﬂola, Pietro S. and Robert W. Crandall. The Extra Mile: Rethinking
in gasoline consumption is attributable to a decrease in devergy Policy for Automobile Transportation, 1995, The Brookings Insti-
ing, while less than half is attributable to an increase in fiigion. Washington D.C.
economy or gasoline efficient mifesn the Iong-run, fuel Puller, Steve L. and Lorna A. Greening. “Household Adjustment to Gaso-
consumption is expected to drop by 9.2 percent; howedé%ﬁéﬁ?cghfggg 2’;?3A7r_‘g'2ys's Using 9 Years of US Survey Baexgy
only 1/3 of the decline is attributable to reduced driving, R

while about 2/3 is attributable to increased fuel economy.
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Source: American Petroleum
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Cost of Gasoline Per Mile Traveled (Year 2000 Cents)

Cost of Gasoline Per Mile Traveled (Year 2000 Cents)
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