THE PRICE ELASTICITY OF DEMAND
FOR AIR TRAVEL

Some New Evidence
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THE PROBLEM

A crucial parameter necessary for social decisions on the operation of the airline
industry is the price elasticity of demand for air travel. The exact value of air fare
elasticity has been the subject of confrontations between the Civil Aeronautics Board
and airline companies. In general, board studies have indicated an elastic demand,
whereas airline studies have shown inelastic demand. An elastic value would
invite board action to lower fares.! An inelastic value, on the other hand, would
indicate that revenue would be lost if prices were lowered, and thus would bolster
the argument for retaining the existing fare structure, which has the net effect of
limiting price competition in the airline industry.

The controversy [5] began with the publication of a CAB study on the price
elasticity of demand for air travel between San Francisco and Los Angeles over the
period 1957-1964. The CAB extrapolated 1957-1961 traffic patterns over the next
three years to obtain a normal growth trend, and attributed any increase in traffic
beyond the trend to a 25-49, reduction in price. Since traffic increased by 33-5%,
above trend, CAB economists concluded that the price elasticity of demand was
—1:3. The airlines, however, responded with an alternative estimate tying the
growth trend in air travel to GNP, and presented evidence of inelastic demand.
They also showed that demand would appear to be inelastic if the extrapolation
were done over a different time period or if other markets were considered.

The airlines’ contentions forced the CAB to drop the extrapolation approach in
favour of cross-section and time series estimates of the price elasticity of demand.2
A major difficulty, however, faced by both CAB and other independent statistical
investigations is that meaningful estimates of the price elasticity of demand are
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IKeeler [6] estimates that CAB regulation raises fares 489, to 84%, above unregulated levels.

2Abstract mode models [10] of transport demand, in addition to those discussed below, have also

been constructed. However, single mode equations [15] proved superior in analysis of covariance
tests.
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difficult to obtain because of substantial econometric problems.3 Since price com-
petition is all but absent in the airline industry, service competition is intense.4 This
means that accurate estimates of the price elasticity of demand cannot be made
unless all relevant dimensions of the product, such as frequency of scheduling, speed,
seating density and meal service, are represented in the statistical demand specifi-
cation. The problem is that these data are not normally available. Exclusion of
these relevant variables from the regression may seriously bias estimated coefficients,
and inferences based on them will be inaccurate [13].

Faulty specification of the kind described above is likely to be most severe with
cross-section estimates. Specifications may or may not include gravity variables. As
Meyer and Straszheim [9] have noted, reliable estimates of price elasticities are
difficult to obtain because most observed cross-section variation in fares is due to
differences in either class of service or trip length. Errors, therefore, occur through
the mixing up of service and price effects.

Time series estimates of the price elasticity of demand are equally difficult to
obtain. The commodity provided by airlines is a highly differentiated one. Changes
in schedule frequency, speed of aircraft, and density of seating occur over time.
Price changes, however, are infrequent because of government regulation. This
means that time series data will include few price changes over a period during
which other explanatory variables can change radically. Moreover, long-run trends
tend to dominate the time path of many variables of interest. In Straszheim’s study
[12] of the international airline industry, trends were so dominant that almost
nothing else could be observed.

Multicollinearity pervades both cross-section and time series estimates. In cross-
section models with gravity variables, fares tend to be strongly correlated with
distance variables. The problem is most severe in time series studies. Variables
such as price and income tend to be tightly correlated with a time trend. Parameter
estimates, therefore, are generally sensitive to changes in model specification and
sample coverage [4]. Moreover, the multi-collinearity, coupled with data limita-
tions, leads to a persistent tendency to underspecify or oversimplify the model, with
consequent biases in regression coefficients [8].

THE MODEL
The estimation method used in this study, a quasi-experimental procedure first
suggested by Klein [7] and implemented by Simon [11], avoids the problems
described above. It involves the computation of an arc elasticity of demand from
passenger loads along an individual route before and after a fare change, standard-

3Examples of these problems can be seen in Verleger [14].

4Vigorous non-price competition [3] between airlines has typically bid away implicit rents poten-
tially obtained in regulated markets. Lowering air fares should have the effect of reducing that compe-
tition. Critics have often maintained that slack capacity and excessive advertising in the airline
industry are socially wasteful. Price reductions should therefore lead to higher load factors and less
advertising.
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ised for secular changes in air travel behaviour along other routes where price was
unchanged.

Therefore, for each price change or “experiment” an arc elasticity e, can be
computed. The periods referenced are the second quarters of 1972 and 1973. This
minimises seasonal effects and provides sufficient time for the market to adjust.
Formally,

& = [(AQQ) — = (AQ/Q)/n]/(APIP)

where AQ/Q = relative change in the number of local passengers along a route
where prices changed.
AQ./Q. = relative change in the number of local passengers along a com-
parable route where price did not change.
AP|P = relative price change.
n = number of routes compared.

The quasi-experimental procedure used here is particularly appropriate because
fare changes are relatively infrequent. The method is free of bias from trends in
collinear variables, and yields reasonable estimates. This infrequency of fare changes,
as mentioned earlier, tends to cause serious problems with time series estimates.

Moreover, since the elasticities computed are short-run individual market elasti-
cities, the characteristics of the service provided generally remain constant. There-
fore, the effect of price changes on traffic has a much more unambiguous interpre-
tation. The effects on changes in technology, flight speed and scheduling are mini-
mised. Even so, when changes in schedule frequency were observed the data were
considered contaminated and the route in question was dropped from the study.s

Quasi-experimental estimates of the price elasticity of demand are valuable in
handling multicollinearity problems in the demand specification, as they provide
outside information necessary for the accurate estimation of the remaining coeffi-
cients in the equation. The correction of multicollinearity, it is generally conceded,
requires the generation of outside information [4].

ESTIMATES AND IMPLICATIONS

The data collected can be divided into three sets, trips originating from New
Orleans, Atlanta, and Memphis. Prices were obtained from the North American
edition of the Official Airline Guide. Passenger load figures were extracted from Code
Lists and Tables 1 through 8, a periodic volume of records compiled by the CAB.
Two problems arise. First, available traffic flow data are considerably affected by
the position of a city in the overall route structure. If a city is a stopping-off point,
through traffic will seriously distort the results. Following Straszheim [12], therefore,

5De Vany [2] shows that, if an endogenous service response follows price changes, estimates of the
price elasticity of demand will be biased. Data on dimensions of service other than scheduling
frequency are unavailable. It is not unreasonable to assume, however, that changes in scheduling
frequency are correlated with changes in other dimensions of service.
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TaBLE 1

Computed Price Elasticities of Demand

City Pairs Elasticity
New Orleans to Austin, Texas —0-490
New Orleans to Beaumont, Texas —2-886
New Orleans to Birmingham, Alabama —1-315
New Orleans to Columbus, Georgia —2-437
New Orleans to Dallas, Texas +0-264
New Orleans to El Dorado, Arkansas —7-317
New Orleans to Greenville, Mississippi —9-522
New Orleans to Gulfport, Mississippi —3-150
New Orleans to Houston, Texas —3-808
New Orleans to Huntsville, Alabama —3-041
New Orleans to Little Rock, Arkansas +1-345
New Orleans to Memphis, Tennessee —3-131
New Orleans to Mobile, Alabama +1-155
New Orleans to Nashville, Tennessee —2:769
New Orleans to Panama City, Florida —3-269
New Orleans to Tallahassee, Florida —3-015
Atlanta to Greenville, South Carolina +0-196
Atlanta to Knoxville, Tennessee —2-350
Atlanta to Savannah, Georgia —2:595
Memphis to Atlanta, Georgia —2-290
Memphis to Birmingham, Alabama —0-603
Memphis to Chicago, Illinois —3-806
Memphis to Cincinnati, Ohio : —6-381
Memphis to Columbus, Georgia —5-920
Memphis to Dallas, Texas +-1-083
Memphis to Dayton, Ohio —3-982
Memphis to Greenville, Mississippi +0-165
Memphis to Houston, Texas —2-288
Memphis to Jackson, Missippi —4-582
Memphis to Kansas City, Missouri —5-179
Memphis to Knoxville, Tennessee —3-253
Memphis to Little Rock, Arkansas —4-311
Memphis to Louisville, Kentucky +1-697
Memphis to Monroe, Louisiana +0-696
Memphis to Montgomery, Alabama +0-089
Memphis to Nashville, Tennessee —0-565
Memphis to New Orleans, Louisiana —3-090
Memphis to Oklahoma City, Oklahoma —8-474
Memphis to Shreveport, Louisiana —0-041
Memphis to Tallahassee, Florida —10-984
Memphis to Texarkana, Texas —2-704
Memphis to Tuscaloosa, Alabama —1-776
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only local passenger data were used. Second, while the cities studied were primarily
served by airlines with a single class of service, a few multiple class airlines serve
some of them. The problem is that passenger totals for multiple class airlines are not
usually disaggregated by class of service, and complete fare information is rarely
available. However, since standard fares on single class airlines are identical with
tourist fares on multiple class airlines and fares are almost always increased or
decreased by the same percentage for all classes of service, it seemed reasonable to
employ relative changes in standard fares as an index of the relative price change.

There were 42 routes (see Table 1) along which a price change was recorded and
12 routes along which price remained the same. The routes considered were all
those of over 50 miles and under 500 miles in the southeast and south central portions
of the U.S. originating from New Orleans, Atlanta, and Memphis. A complete data
set was ot available for Atlanta because reporting was incomplete. The assumption
is that comparison routes exhibit the same relative changes in passenger loads as the
trial routes would have shown if their fares had remained constant. Some routes were
dropped, as noted above, when changes in scheduling frequency were observed.
This attempts to correct for changes in non-price marketing activity.

Since the routes considered serve the same market area and are of the same order
of magnitude in length, it is not unreasonable to assume that the elasticities are
drawn from the same population. The median elasticitiy, —2-7365, was chosen as
an estimate of the central tendency of the data because (1) it is not affected by
extreme observations which may reflect unique circumstances in individual markets,
and (2) positive elasticity estimates cause no conceptual difficulty. Median elasti-
cities for the three cities, Atlanta, Memphis, and New Orleans, were —2-350,
—2-704, and —2-905, respectively, indicating that the same general factors seem to
affect the three sets of city pairs. Moreover, we may say with 0-95 probability [1]
that the population median lies between —1-776 and —3-150.

The variation in elasticity estimates across routes may be due to true variations
across routes or to random error. Random error reflects unique circumstances in
individual markets not caught by the trend increase in traffic which occurred in
markets where price remained constant. The sample size, however, is large enough for
the median to be unaffected by random variation. If, on the other hand, there is
true variation in elasticity across routes, the accuracy of the over-all estimate will
depend on the sample of routes studied. It does not appear, however, that the routes
were self-selected in any biased fashion.

CONCLUSION

The empirical evidence suggests that demand for air travel for distances under 500
miles in the south east and south central portions of the U.S. is price elastic. Recent
developments in the air travel market provide additional support for this finding.
It is interesting to note that, as of April 1975, some carriers have reduced fares with
the objective of increasing profits. National Airlines has reduced fares by up to 35%,
on flights between Miami and ten other cities. Eastern, Delta, Continental, and
American have also responded by reducing fares.
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