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Summary

n January 2003 the average retail price for a gallon of
gasoline in the United States was $1.50—roughly equal
to the real (inflation-adjusted) price during much of the
preceding half-century. Since then, the price of gasoline
has risen sharply. Tt was last below $2 per gallon in Febru-
ary 2005, and for much of 2007, prices topped $3 per
gallon {see Summary Figure 1).

This Congressional Budget Office (CBO) study examines
the scope and intensity of consumers’ responses to the
upward trend in gasoline prices that began in 2003.
Those responses have been large enough o interrupt a
pattern of steady growth in total gasoline consumption
dating back 1o 1990, the last time U.S. gasoline prices
rose substantiaily.l If current high prices—and consum-
ers’ responses to them—opersist, the effect on overall gaso-
{ine consumption will grow stronger as older, less-fuel-
efficient vehicles are retired and as consumers consider
other, less easily implemented adjustments to their pat-
terns of consumption.

The 100 percent increase in real U.S. gasoline prices since
2003, which is larger even than the record increases of the
early 1980s, has induced motorists to adjust their driving
habits and the types of vehicles they purchase. Those
responses have important implications for the future fuel
efficiency of the passenger vehicle fleet, for the way vehi-
cles are driven, and for the use of the nation’s highway
and mass transit networks should higher gasoline prices

I, Similar episodes also eccurred in 1974 and 1979 in cenjunction
with Mideast oil supply interruptions. The cusrent increase has
several osigins, incliding higher prices for crude cil caused by
increased global demand, higher-than-usual refinery costs, and
larger price matkups. See, for example, Federal Trade Commis-
sion, Gasoline Price Changes: The Dynamic of Supply, Demand, and
Competition (2005), www.fic.gov/reports/gasprices05/

050705 gaspricestpt.pdl; and Jnvesiigation of Gasoline Price
Manipulation and Post-Katrina Gasoline Price Increases (2006),
www.frc.gov/repores/0605 18PublicGasolinePricesInvestigation
ReportFinal pdf.

persist. The findings of this study are thus relevant in
assessing the impact of policies that seek o encourage
greater fuel economy and promote more-efficient pat-
terns of driving.

In preparing this study, CBO analyzed data on trip fre-
quencies and speeds on several California highways from
2003 to 2006. CBO also gathered and analyzed data on
U.S. sales of new and used vehicles over the same period.

The data show that consumers have responded in a vari-
ety of ways to higher gasoline prices. The effect has thus
far been small, which is consistent with current estimates
of the short-run responsiveness of gasoline consumption
to changes in price. That effect would be expected w0
increase if prices remained high.z

CBO has found the following specific effects in its

analysis;

®m Freeway motorists have adjusted to higher prices by
making fewer trips and by driving more slowly. CBO
analyzed data collected at a dozen metropolitan
highway locations in California, along with data on
gasoline prices in California, to identify changes in
driving patterns. On weekdays in the study period, for
every 50 cent increase in the price of gasoline, the
number of freeway trips declined by abourt 0.7 percent
in areas where rail transit is a nearby substitute for
driving; transit ridership on the corresponding rail sys-
tems increased by a commensurate amount. Median
speeds on uncongested freeways declined by about

2. The short-run responsiveness, or elasticity, of consumption to
changes in price reflects adjustments that consumers can easily {in
some cases, spontaneously) make, without any major investment.
By contrast, the long-run elasticiry is greater because it reflects the
effects of additional choices that arise over a petiod of years,
including vehicle purchases and decisions about where to live in
relation to one’s place of worle,
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Summary Figure 1.

Personal Consumption Expenditures for Gasoline and the Average Price of
Gasoline in the United States
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Source: Congressional Budget Office based on data from the Department of Commerce, Bureau of Ecanomic Analysis.
Notes:  Consumer expenditures are for gasoline and moter il through October 2007 (motor cil is about 1.5 percent of the total}).

Consumer expenditures were adjusted by CBO using the Bureau of Economic Analysis's (BEA's) chained price index for gasoline and
other motor fuel. Changes in expenditures reflect changes in gallons consumed. Real gasoline prices were calculated by CBO using

BEA’s consumer price index for all urban consumers.

three-quarters of a mile per hour for every 50 cents the
price of gasoline has increased since 2003.

After increasing steadily for more than 20 years, the
market share of light trucks (including sport—utility
vehicles and minivans), relative to all new passenger
vehicles, began to decline in 2004, As a result, the
average fuel economy of new vehicles has increased by
more than half 2 mile per gallon since 2004 (because

light trucks tend to be less {uel efficient than cars).

Used-vehicle prices have shifted, reflecting changing
demand, particularly with respect 1o fuel economy:
The average prices for larger, less-fuel-efficient models
have declined over the past five years as average prices

for the most-fuel-efficient automobiles have risen.

Consumers’ Responses to
Higher Gasoline Prices

Recent research suggests that consumers are not very
responsive to changes in the price of gasoline, at least in
the short run. (Increased expenditures on gasoline have,
however, reduced consumers’ saving, real income growth,
and probably other forms of consumption.)3 For a variety
of reasons, consumers are currently only about one-fifth
as responsive to short-run changes in gasoline prices as
they were several decades ago. Thar decline in sensitivity
has been attributed to growth in real income, which has
rendered gasoline a smaller share of consumers’ purchases
from disposable income. Price sensitivity also has

3. See Congressional Budget Office, The Eronomic Effects of Recent
Increases in Energy Prices (July 2000),




declined because a gallon of gasoline takes a car farther
than it did in the past, in part because of fuel economy
standards. Finally, the development of distant suburbs
also has contributed by making some consumers more
reliant on the automobile. The longer commutes are bal-
anced by lower housing costs.4

The research suggests that a 10 percent increase in the
retail price of gasoline would reduce consumption by
about 0.6 percent in the short run.? Over a longer period,
consumers would be much more responsive to an increase
in the price of gasoline (should the higher price persist)
because they would have more time to make choices that
took longer 1o put in place, such as buying an automobile
that gets better gasoline mileage. Estimates of the long-
run elasticity of demand for gasoline indicate that a sus-
tained increase of 10 percent in price eventually would
reduce gasoline consumption by about 4 percem.6 That
effect is as much as seven times larger than the cstimated
short-run response, but it would not be fully realized
unless prices remained high long enough for the entire
stock of passenger vehicles to be replaced by new vehicles
purchased under the effect of higher gasoline prices—or
about 15 years, Over that time, consumers also might

4, For a discussion of increased reliance on the automobile, see
Matthew E. Kahn, “The Environmental Impact of Suburbaniza-
tion,” Journal of Pelicy Analysis and Management, vol. 19, no. 4
{2000}, pp. 569-586. For information on the decline in fue] costs’
share of disposable income, sce Jonathan E. Hughes, Christopher
R, Knittel, and Daniel Spesling, Evidence of a Shift in the Short-
Rear Price Elasticity of Gasoline Demand, Research Report
UCD-ITS-RR-06-16 (University of California, Davis, Institute of
Transportation Studies, 2006); and Kenneth A. Smalf and
Kurt Van Dender, “Fucl Efficiency and Mortor Vehicle Travel:
The Declining Rebound Effect,” Energy fournal, vol. 28, no. 1
(2007), pp. 25-51. For information en the decline of fuel costs as
a share of total driving expenditures, see Ian W.H. Parry and Ken-
neth A. Small, “Does Britain or the United States Have the Right
Gasoline Tax?” American Economic Review, vol. 95, no. 4 (2005),
pp. 1276-1289; and Hughes, Knittel, and Spetling, Fvidence of «
Shift in the Shore-Run Price Elasticity of Gasoline Demand,

5. See Hughes, Kniteel, and Sperling, Evidence af a Shiff in the
Short-Run Price Elasticity of Gasoline Demand, and Small and
Van Dender, “Fuel Efficiency and Motor Vehicle Travel.” With
the relatively small price elasticizy, moderate price increases may
canse the growth in consumption to decline even as total con-
sumption continues to rise, because gasoline consumption
depends on factors other than price: Growth in the population
and in the number of registered vehicles and drivers, for example,
leads to increases in total consumption. A sizable increase in price
would be required to completely neutralize those factors and cause
total consumption to decline.

SUMMARY

adjust to higher gasoline prices by moving or by changing
jobs to reduce their commutes—actions they might take
if the savings in eransportation costs were sufficiently
compelling. Those long-term effects would be in addition
to consumption savings from short-run behavioral
adjustments actributable to higher {uel prices.

Driving Behavior

Underlying the market’s overall responsc to higher gaso-
line prices are some specific short-run adjustments in the
way people drive. To estimate the importance of those
adjustments and how they contribute to the response to
higher gasoline prices, CBO analyzed two sets of data:
One consisted of detailed information on traffic flows at
muliiple freeway locations in California; the other con-
tained measurements of vehicle speeds at some of those
locations.

California was chosen because its highway system has an
extensive network of automaric data collection devices
that have recorded large quantities of traffic data from
many locations over long periods. (More information
about the data and how they were collected is provided in
Appendix A} Although CBO’ analysis is based on data
from California, the findings should apply to metro-
politan areas in other states to the extent that those areas
are similar in terms of drivers’ ages and income, the vehi-
cle stock, highway configuration, and enforcement of
speed limits.

Many of the freeways CBO studied run parallel to light-
or heavy-rail transit systems, so it is possible to discern
the effects of gasoline prices on daily vehicle flow in the
presence or absence of an accessible rail transit alrernative
to driving. CBO’s study also took into account the time

6. A 1996 federal repost proposed a value of -0.38 for long-run price
elasticity. See Department of Energy, Office of Policy and Interna-
tional Affairs, Policies and Measures for Reducing Energy Related
Greenhouse Gas Emissions: Lessons from Recenmt Literature, DOE/
PO-0047 (July 1996). That value was used by the Congressional
Budget Office in Reducing Gaseline Consumption: Three Policy
Options (November 2002) and in The Economic Cosis of Fuel Econ-
oy Standards Versus a Gasoline Tax (December 2003). Kenneth
A, Small and Kurt Van Dender, in “Fuel Efficiency and Motor
Vehicle Travel,” estimate a similar long-run price elasticity value
of -0.43. Higher estimates exist, but they come primarily from the
1970s and 1980s and from: international studies. For a survey,
see Daniel Graham and Stephen Glaister, “The Demand for
Automobile Fuel: A Survey of Elasticities,” Journal of Transpore
FBronomies and Policy, vol. 36 (2002), pp. 1-26.
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of day, day of the week, season, road characteristics, and
other factors that influence the way motorists drive.

CBO’s analysis indicates that, since 2003, for every
nominal increase of 50 cents per galfon in the price of
gasoline, median driving speeds on uncongested urban
freeways have declined by abourt three-quarters of 2 mile
per hour, on average, and the amount of weckday rraffic
on freeways next to commuter rail systems has declined
by about seven-tenths of a percent. Those adjacent com-
muter rail systems also are affected by higher gasoline
prices: The increase in the number of passengers per day
on those systems is approximately equal to the decline in
the number of vehicles on the adjoining freeways. Those
effects, although fairly small, are highly consistent with
recent estimates of the short-run elasticity of demand for
gasoline.

Purchases of New Vehicles

If sustained, higher gasoline prices would increasingly
influence consumers’ automobile-buying habits. Con-
sumers typically own a vehicle for several years, during
which time little can be done to affect that vehicle'’s fuel
economy. Consumers who are considering replacing a
vehicle are mote likely to buy a more-fuel-efficient vehide
the higher they expect gasoline prices to be during the
time they own their next vehicle.

Thus, with rising gasoline prices, in 2004 the market
share of light trucks began to decline relative to that of
cars. That year, light trucks constituted about 55 percent
of the passenger vehicle market; by 2006, thar proportion
had slipped below 52 percent. The decline occurred
despite slight increases in financial incentives to promote
the purchase of light trucks in 2006 and a slower average
rate of Increase in suggested retail prices compared with
those for cars.

Consistent with a shift in the mix of vehicles sold, the
higher gasoline prices of the past several years have con-
tributed to an increase of mote than half a mile per gallon
in the combined average fuel economy ratings of new cars
and light trucks since 2004. A primary cause has been the
decreased marker share of light trucks, which average
fewer miles per gallon than cars do. But light trucks also
have become more fuel efficient, a trend that began in
2003 and that has been spurred on by the adoption of
more-stringent fuel economy standards beginning with
the 2005 model year. The average fuel economy of new
cars also has increased somewhat in nearly every model

year since 2000—the first susrained increase since the
mid-1980s. (In 2000, average real gasoline prices also
reached levels not seen since the mid-1980s.) That such
an increase occurred despite slightly larger annual price
increases for more-fuel-efficient vehicles (a pattern that
carried over to used-vehicle markets) is a further indi-
cation of an increase in consumer demand for fuel
£CONOmY.

The increase in fuel economy among new vehicles over
the past few years has partially offset the 1.9 mile per gal-
lon (mpg) decline that occurred from 1987 through
2004.” Should higher gasoline prices persist over the next
decade or more, and should consumers continue 1o
respond to those prices as they have done over the past
few vehicle model years, the increase in fuel econamy
eventuaily will be reflected throughout the fleet rather
than, as currently, only in passenger vehicles from the
past few model years.

Gasoline Prices, Policy, and
Total Gasoline Consumption

The nationwide increase in gasoline prices since 2003 has
not merely slowed the rate of growth in gasoline con-
sumption. Through the third quarter of 2007, real con-
sumer purchases of gasoline—which can be thought of as
a measure of quantities consumed-—had fallen slightly in
8 of the preceding 10 quarters, compared with purchases
the year before (see Summary Figure 1). Such declines,
although small, occurred despite continued population
growth, changing patterns of residential development and
job location, and technological change, all of which have
encouraged the increasing consumption of gasoline, par-
ticularly in recent decades.

The increase in gasoline prices and the response of con-
sumers to higher prices have important implications for
government policies that would reduce gasoline con-
sumption. Such policies can produce bester outcomes for
society than would result from pure market forces,
because the consumption of gasoline imposes social
costs—environmentally damaging emissions, for exam-
ple—that are not reflected in the price of gasoline.

7. In some of the intervening years, average fuel economy increased,
bur never by more than 0.2 mpg, CBO’s calculadions of average
fuel cconomy are based on annual vehicle sales and closely mirror
the Environmental Protection Agency’s calculations based on
mode] year sales, (See Environmental Protection Agency, Fuel
Feongmy, werw.epa.govifueleconomy.)




Two important policy tools that encourage people to
drive more-fuel-efficient vehicles (and thus reduce gaso-
line consumption) are the federal corporate average fuel
economy (CAFE) standards and federal and state gasoline
taxes.® CAFE standards require manufacturers to design
and sell larger numbers of fuel-efficient cars and light
trucks than the market would otherwise demand. Higher
taxes reduce gasoline consumption by raising the retail
price of gasoline, with the same effects on driving
behaviors and vehicle choices that would result from a
market-driven price increase. In contrast, stricter CAFE
standards, while reducing gasoline consumption, also

8. For an analysis of the correspondence beeween gasoline taxes and
CAFE standards, in terms of fuel savings, see Congressional
Budgpet Office, The Lronomic Costs of Fuel Economy Standards
Versus @ Gasoline Tax, That analysis is based on a pasoline price of
$1.50 per gallon, but the same methodology can be used with dif-
ferent gasoline prices. For national average gasoline raxes as of
March 2007, see American Petroleumn Institute, www.apt.org/
policy/tax/stateexcise/upload/March_2007_gasoline_and
_diesel_summary_pages.pdf.
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reduce the per-mile costs of driving and thus partially oft-
set the effects of higher gasoline prices on total miles
driven and on freeway speeds.

Higher prices for gasoline affect both types of policies. By
increasing the market demand for fuel-efficient vehicles,
higher pasoline prices reduce the economic costs—to
manufacturers and to consumers-—of achieving stricter
CAFE standards. Also, with higher gasoline prices, the
average gasoline tax—or any given increase in that rax—
is now a smaller share of the price of gasoline than it was
in the past. (The average gasoline tax, including state fev-
ies, is currently about 46 cents per gallon, of which 18.4
cents is the federal tax.) Consequently, a given (cents per
gallon) increase in the gasoline tax would have a smaller
effect on fuel economy in new vehicles and on fuel-saving
changes in the way motorists drive. However, because the
higher gasoline prices would themselves encourage
greater fuel efficiency, a smaller tax would be needed if
that were the policy goal.
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