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Demand and Consumer Welfare Impacts of International Airline Liberalization:
The Case of the North Atlantic

Eric Maillebiau and Mark Hansen
--Abstract--

Impacts of mnternational awrhne bilateral Iiberalization on demand, fares, accessibihity, and
consumer welfare in the North Atlantic are studied, based on data for markets between the
Umnited States and five European countries A demand model, estimated at the country-pair
level, suggests that demand is shghtly fare melastic (¢=-09), and that demand has
responded positively, though imelastically (€ =0 2), to changes i accesstbility (a measure
of how much non-stop service 1s available) A yield model 1s estimated to assess the
mnpact of bilateral hberahization status on fares, and 1t 1s found that liberal bilaterals have
resulted 1n fare reductions of approximately 40 per cent. A simular analysis concermng
accessibility reveals that Iiberalization increased this vanable 55 per cent In the case of
both yield and accessibility, liberalization of a bilateral with one country was found to
produce mmpacts on neighboring countries with restrictive bilaterals, suggesting that fear
of traffic diversion nfluenced regulatory policy. Combining the estimated demand
elasticities with the estimated impacts of lhberalization on yields and accessibility, we
estimate that, in the year 1989, passenger traffic between the U.S and the five countries
studied 1s 40-60 per cent greater as a result of Iiberalization, and that hiberalization has
produced consumer welfare increases of $3-5 billion, or $400-600 per traveler.



1. Introduction

The late 1970s have come to be known as the deregulatory era m the United States
Substantial easing of economic regulation occurred in many sectors--railroads, trucking,
mtercity bus, banking, telecommunications, household goods moving, and--last but hardly
least--air transport Among these industnes, air transportation is umque 1n its strong coupling
between domestic and nternational systems, for the relative size and strength of US firms
compared to therr foreign counterparts, and for the restrictiveness of regulation m the
mternational system Consequently, of all the types of deregulation listed above, that of
domestic air transport has had the strongest mnternational ramifications

The most direct of these spiliover effects was a series of hiberal bilateral agreements
between the U.S and some 20 natons around the globe, signed between 1978 and 1982
(Haanappel, 1984) While many of these--those mvolving Papua New Guinea, Finland. and El
Salvador, for example--may have had kttle substantive impact, those with West Germany,
Belgium, and the Netherlands led to dramatic changes 1 pricing and service in the North
Atlantic market The hiberal bilateral agreements prohibited erther country from restncting
airrlines of the other country with respect to capacity or fares, allowed each country to
designate more than one arrline to serve routes to the other, and mcreased the number of
authonized routes and gateways between the two countnies Furthermore, as mtended by U S
policy makers, the intial set of agreements, by threatening other European countries with a
diversion of traffic away from their ughtly regulated routes, gave nise to further liberalization
Great Britamn, after an mitial reactionary period of tighter regulation, agreed to an easing of
fare and capacity restrictions i 1979-80 In 1982, a hberal fare agreement between the U S
and all ECAC countnies, mcluding Great Britain, France, and Italy, was signed As of 1990,
Italy was the only major European country that did not have a liberal capacity agreement with
the US as well

While the mmpacts of US domestic airline deregulation have been extensively
analyzed, comparatively httle 1s known concermng the impacts of regulatory reform m
nternational air transport It has been nearly a decade since Mormnson and Winston (1986)
estimated that U.S deregulation yielded welfare gains of about $6 billion to passengers (pp 1,
35) and profit gams to carniers of $2 5 bilhon (pp 2, 40)1, yet there are sull no analogous
estimates available for the mternational sector Studies by Dresner and Windle (1991) and
Dresner and Trethaway (1991), among others, reveal that liberahization resulted in mcreased
passenger traffic and lower fares However, netther the impact of liberalization on the number

of routes and gateways nor 1its aggergate welfare impacts has been considered 1n prior work

'The results are for the year 1977, prior to deregulation, and are based on estimates of how fares,
service quality, and industry financial results would have differed in deregulation had been 1n effect



There are several reasons for this lack of attention to international hiberalization as
compared with US deregulation of air transport Most mmportantly, whereas there 1s an
abundance of data for the U.S domestic airhine industry, international data are considerably
more lmuted Further, US domestic deregulation, by wvirtually terminating government
mvolvement in airline economic matters represents a sharper policy change than nternational
liberalization, which leaves governments largely in control of market entry and route structure
decisions Finally, state interests 1n international transport often appear, nghtly or wrongly, to
transcend the economuc efficiency concerns to which economic welfare critenia are relevant

Nonetheless, the economic assessment of international hiberalization s of considersble
mmportance First, it 1s of obvious relevance to ongomng debates on the comparative virtues of
protectionism and free trade, both in air transport and n other sectors Second, despite
continued government mvolvement, international liberalization in the North Atlantic 1s
arguably a more dramatic change than U S domestic deregulation, because prior to the change
the North Atlantic routes--cartelized through the Interpational Air Transport Association
faresetting mechanism, and protected from mtermodal competition by mules of ocean--were far
less competitive

This paper estimates the demand and consumer welfare mmpacts of hberalizing
economuc regulation of the North Atlantic air routes Our approach 1s to first estimate demand
functions for North Atlantic air travel Unlike prior demand studies, our demand models
incorporate service accessibihity, based on the number of gateways from which service is
available, along with pnice as supply-side vanables Next, we determune the impact of
liberalization on fare and service accessibility. Combining these results, we are able to estimate
how liberalization has affected the "generalized cost"--in this context, a function of monetary
cost and service accessibility--of North Atlantic Arr travel, and the resuiting change m
consumer surplus

Thus paper does not consider the other side of the com--how liberalization has affected
arrhine profit levels, wage rates, or other supply-side mterests This 1s not to suggest that such
mmpacts are ummportant--they clearly must be addressed m order to arnve at a defimtive
assessment On the other hand, 1t 1s equally clear that U S domestic deregulation, as well as
the mternational iberalization that 1s spawned, were mtended primarily to benefit consumers
In the words of CAB Chairman Alfred Kahn, wniting 1 1978, (quoted 1 de Murias, 1988, p
154)

The comnerstone of the altered approach to international aviation that we have been following
in the past year--some of the most sinking manifestations of which have been our letting
Sabena 1nto Atlanta, offering the Dutch access to Los Angeles and their choice of another
city, and looking the other way when someone complains about their competitive



aggressiveness 1n picking up fifth and sixth freedom traffic--1s our belief that the function of
economuc policy is to serve consumers rather than protect producers, and that the best way to
do this 1s by promoting competition at home and abroad, rather than by cartelization

Thus the analysis presented here, mmcomplete though 1t 1s, evaluates hiberahization against the
stated objectives of 1ts founders

The balance of this paper is organized as follows Section 2 overviews our approach
Section 3 presents our demand models for air transport mm the North Atlantic Section 4
assesses how liberalization has affected supply-side vaniables on these routes Section 5 brings
together the results of the previous sections to estimate how hiberalization has affected traffic in
the North Atlantic, and Section 6 presents estimates of consumer welfare gamns from

hberalization Conclusions are offered i Section 7

2. Approach

Consider the impact of liberalization 1n a single country-pair market Let the demand
function m that market be @ = g(p,5,Z) where p 1s the (smngle) air fare i the market, 15 a
vector of service attributes m the market, and 71s a vector of exogenous demand-side
variables  Let the supply side of the system be charactertzed by a price function, p = f (I , %),
and a service attnbute function, 5=h (T,j’c"), where [1s a vector characterizing the
liberalization status of the market and X 1s a vector of exogenous variables affecting supply-
side behavior The impact of a change in Iiberahization status from 7, to /, on the quantity of
travel 1n the market can be estimated as
AQ = g(f (15, %),h (15 %).7) - 8(f (1. %).h([,.%).2) (1)
The 1mpact of the change of liberalization on any other function of p, §, and Zcan be
calculated in a simlar fashion In particular, since consumer surplus is such a function,
changes 1n consumer surplus from a change 1n iberalization can be calculated n this way

It 1s more correct to view the North Atlantic markets as a set of mterdependent cnes
The nteraction denives mainly from substitution possibilities for example, if fares to France
are high, more passengers can be expected to fly to Netherlands (and perhaps on to France)
As noted above, the potential for such diversion 1s believed to have allowed the U S to obtamn
liberal bilaterals with otherwise reluctant countries by first establishing them with more willing
neighbors. The single-market framework may be extended to the case of muluple interacting
markets by making all vanables in (1) vectors of dimension n, where n 1s the number of
markets Thus we have
0=g(p,5,2) )]
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where we use the notation 7 to mdicate an n-dimensional vector containing the value of scalar
vanable y for each market, and § to indicate the nk-dimensional vector containing the values of
k-dumensional vector y for each market Unfortunately, the data do not support implementation
of the full multi-market approach defined by (2)-(5) Some varniables, such as market-specific
price variables, are mussing entrely Moreover, specification of the above equations would
require a large number of parameters. which we lack sufficient data to estimate

We are therefore forced to retreat to the 1solated market approach Although far from
1deal, this simplification is not so egregious as it may mntitially seem The reason is that for the
most part, supply variables 1n markets with high levels of substitutabihity have moved together
To see why this makes the 1solated market approach more appropnate, consider two markets m
which demand 1s charactenized by constant own-price and cross-elasticities Suppose an
exogenous event produces price changes i both markets The demand increase mn market 1
will thus be

A A A AP
9 =&n P]+£12 Pz=(£11+£12) P 6)

Q1 PI PZ

where the second equality assumes that the proportional changes mn prices caused by the event
in the two markets are equal Thus, insofar as this latter assumption holds, the impact of the
event depends only on the sum of the own-price and cross-elasticiies Furthermore, if a senes
of events produces a series of umform proportional price changes, the sum of the elasticities

can estimated using
log(Q,) = (en+€12) log (P) N

In other words, so long as price changes are uniform accross markets, the demand impact of an
exogenous event giving nse to a price change can be mferred from a model that "naively”
assumes 1solated markets and thus relates demand in a market to price m that market only
Furthermore, the average price over all the markets can be used wmstead of the market-specific
price under these circumstances The same argument also applies to any other supply vanable

for which there are direct and cross-elasticities of demand



Of course, the actual data do not completely conform to the assumption of uniform
price (or other supply vanable) changes across markets Indeed, in the models presented later,
the impact of liberalization on fare and service attributes 1s inferred by companng the evolution
of fares and service attributes across markets with different liberalization status However, the
results of these models indicate strong spillover effects whereby fares and service attributes to
a country are affected by liberahization of the bilateral with a neighbonng country Smce 1t 1s
the cross-elasticities among markets to neighbonng countries that are hkely to be important,
these results imply that when g, 1| (6) 1s large, the uniform change assumption 1s fairly
accurate Furthermore, hiberalization occured over a fairly short pertod 1n the early 1980s,
while our demand model 1s based on data covening a 20-year period For both these reasons,
the non-uniformuty m fare and service attribute changes across markets, while crucial to
estimating the impact of hiberalization on supply-side behavior, 1s not expected to sigmuficantly
distort our demand function

Finally, implementation of this approach requures that service attributes be defined In
this research, we consider just one such attribute accessibility Loosely speaking, accessibility
refers to the extent to which non-stop service is available 1n the market, and we measure 1t
based on the set of US gateways with such service Non-stop service 1s considerably more
convenient than service requiring connections or stops Moreover, since even liberal bilateral
agreements require government perrmssion to establish gateways, accessibility can be treated
as an exogencus variable Other service attributes, such as frequency and load factor, also
affect service quality and thus may nfluence demand to some degree However, the magnitude
of their effect 1s considerably less (for example, Hansen (1988) estimates that 1 the U S
domestic market the incremental utility from the mtroduction of non-stop service 1s equivalent
to that from an eight-fold increase 1n service frequency) and they are not exogenous, but rather
simuitaneously related to demand We therefore decided to omut these other service attributes

from consideration

3. Demand for North Atlantic Air Travel
We modeled aggregate demand for both U S and non-U.S citizens between the United
States and five European countries the U K, France, West Germany, Netherlands, and Italy

We used a log-linear model with the specification

log(PAX ¢, ) = 0t+B, log(¥YLD 4y )+B, log(USENP )+ B, log(ACCy,)

- (8)
+B, log(TRD,, )+ B; log(DOL) +Bs D86+5,, DCTc, +€

Where



1s the annual passengers--U S citizens, non-U S citizens, or total--leaving the

PAX c
’ U S for country CY, where CY 1s one of the five countnies listed above These
data are reported by the U S Immigration and Naturalization Service
YLD N au 15 the average fare per muile, in 1989 §, for passengers flymng in coach or
economy class, for U S carners The yield data were obtamed from the Form
41 Traffic and Revenue Tables, provided on CD ROM from Data Base
Products, Inc
USENP is the total annual domestic enplanements at U S airports, as obtained from
the Federal Aviation Admunistration Awrport Activity Statistics
ACCo, 1s the "accessibility" of service to country Cy from the U S, measured as the
total annual domestic enplanements at U S airports that are gateways to this
country (1 ¢ which have non-stop service to 1t) divided by USENP
TRDc, 1s the sum of annual exports and mmports, in 1989 $, between the U.S and
country CY
DOL ts an ndex of the value of the U.S $ agamnst a basket of foreign currencies,
weighted according to the GDP of each country
D86 1s 2 dummy vanable equal to 1 when the year 1s 1986 and 0 otherwise.
oTois 1s a vector of country dummy variables used to capture uncbserved factors
Cy

that affect demand on a country-specifiic basis

The supply-side vaniables, YLDy 4 and ACCcy, are of primary mterest m this model.
The yield vanable 1s, unfortunately, available only for the North Atlantic as a whole, and only
for U.S carmers While 1t is unlikely that U S and foreign carners would have significantly
different yields in the same market, yield vanation among countries 1s expected, particularly
during the peniod of transition from restrictive to liberal bilaterals The resulting error-in-
vanables bias is expected to result in underestimates of the fare elasticities Potentially, there
1s a sunultaneity problem as well, because higher traffic, by virtue of economues of density
(Caves et al, 1985), results in lower average costs 2 However, because we are deahng with
aggregate demand, the relation between traffic level and traffic density is considerably less
pronounced, and we therefore treated yield as exogenous

The accessibility vanable 1s mncluded in the model because the disutility associated
with changing planes, as well as the additional travel time resulting from stopovers, adds to the
generalized cost of air travel The vanable provides a rough measure of the probability that an

air traveler can avoid these costs by having access to non-stop service Other dimensions of

2The effect of the simultaneity would be to upwardly bias the estumated fare elasticity Thus the
simuitanesty bias tends to offset the error-in-variables bias



service quality, particularly frequency of service, might also be considered, but we excluded
them 1n order to avoid the problem of simultaneity bias resulting from the quantity of traffic
affecting the quantity of flights Simultaneity 1s not considered a problem n the case of the
accessibihty variable, because in this case regulatory action, not traffic, 1s the determining
factor

Equation (8) reflects the mamntained hypothesis that the fare and accessibility
elasticities of demand are the same for all five countries i the sample In the case of fare
elasticities, this assumption 1s appropriate because of the use of an aggregate fare vanable
While one could, in principle, allow the fare elasticity to vary by country, interpretation of the
results would be clouded by the question of whether elasticity differences derive from
differences 1n demand functions, or (unobserved) differences 1n fare evolution in the different
countries Since country-specific accessibility data are available, country-specific demand
elasticities can be estimated for this vanable This 1s done in Maillebiau (1993), and interesting
differences 1n accessibility elasticities are m fact found However, since we find below that
consumer benefit estimates are relatively msensitive to the accessibility elasticity, and since
country-specific elasticity estimates have considerably larger standard errors, we employ the
simpler single-elasticity model in this paper

The remamning vanables mn the model represent demand-side effects USENP 1s a
measure of the propensity to travel by air m the U S The trade vanable reflects the level of
economic mteraction between the U S and the different European countnies Both of these are
expected to exert a positive effect on demand DOL measures the strength of the U S dollar In
peniods when DOL 1s high, the cost of travel abroad s less for U.S citizens, while the cost of
travel mn the U S 1s hugher for foreigners Thus the impact of DOL 1s expected to be opposite
for the two types of passenger traffic considered 1n this analysis The D86 variable represents
the negative impact of the Chernobyl catastrophe and terronist activity on U S travel to Europe
in 1986

By including country dummy vanables in the model, we are treating systematic
country-to-country variation as fixed effects Some of the fixed effect may reflect long run
mmpacts of other vanables i the model (Abrahams, 1980) For example, the consistently
higher levels of traffic to the U K may be partly a result of the consistently larger set of U S
gateways to that country When such long-run effects are absorbed by the dummy vanables,
the impact of other variables may be underestimated This 1s clearly not a problem for the yield
variable, because 1t 15 not country-specific While potentially a problem for the accessibility
vanable, we believe that 1t 1s not an very serious one, because traffic levels from new gateways

seem to stabilize fairy quickly



The model was estimated using data for the years 1969-1989, which, with five country
observations per year, provides 105 observations Statistically significant autocorrelation was
observed when OLS was applied, and this was corrected using the Yule-Walker method The
resulting estimates are shown wmn Table 1 The coefficient on yield 1s the fare elasticity estimate.
It falls in the 0 8-0 9 range for U S, European. and total passengers This 1s toward the low
end of the range of estimates, -0 8 to -2 0, cited i the recent survey by Oum, Waters, and
Young (1992), perhaps reflecung a downward bias resulting from the error-in-vanables
problem discussed above The coefficient on accessibility may also be read as an elasticity--the
percentage increase 1n traffic to a country resulting from a 1 per cent mcrease m the combined
domestic market share of US gateways to that country The estimated elasticity--again
roughly the same for U S and European passengers--is O 17, mdicating that passengers are
considerably less sensitive to accessibility than they are to fare

The estimated coefficients on the demand-side vanables show greater differences
between the US and European market for North Atlantic travel Trade volume has a
sigmficant impact on European travel to the U.S , but not on travel from the US to Europe
Perhaps the dearth of trade-onented travel on the U § side imphed by this result indicates why
the U S balance of trade fell duning this period! The value of the doliar, as expected, correlates
positively with European travel of U.S citizens and negatively with foreign travel n the U S,
but the latter effect 1s much stronger Finally, the demand-suppressing impacts of the events of

1986 on U S -to-Europe travel are strongly evident

4. The Impact of Liberalization on Fares and Accessibility

We now turn to the queston of how liberalization has affected the supply-side
vanables fares and accessibiity We hypothesize that liberalization reduced fares both by
increasing the level of fare competition and by mtroducing more efficient U.S domestic
carners mto the North Atlantic market Further, we hypothesize that biberalization mcreased
service accessibility m two ways--by expanding the sets of gateways specified n the bilateral

agreements, and by encouraging airhines to serve new gateways as a competitive strategy

Yield Model

In assessing the mmpact of liberalization on yields in the North Atlantic, we face
several obstacles The first is how to measure yield In the demand model, we used revenue per
passenger-mile as reported by U.S airlines for thewr North Atlantic operations Such a measure
1s not adequate for the present purpose, because it does not allow comparnsons between
countries On the other hand, 1t 1s difficult to work with published fares because of the many

different fare classes available, and the lack of a fixed relationship between any of these and



the average fare While there 1s no completely satisfactory way out of this problem, we propose
the discount fare as a reasonable proxy for average fare Our reasoning rests on the fact that as
of 1989, 80 per cent of North Atlantic travelers flew on a discount fare, and that as of the late
1980s, average fares for non-discount passengers were 25-40 per cent higher than those for
discount passengers These figures imply that at least 75 per cent of arline passenger revenue
comes from discount fares With this :n mund, consider how a percentage change in the
discount fare would effect the average fare on a percentage basis First, if the change were part
of a uniform percentage adjustment in all fares, then the change i discount fare 1s obviously
an appropriate measure Second, if the discount fare increased while other fares were kept
constant. the average fare increase would be 75 per cent of the discount increase assunung no
change n the distnbution of passengers among fare classes In fact, the expenence m
mternational markets has been that as discount fares have decreased relative to other fares, the
proportion of passengers flymng on these fares has increased 3 Thus the average fare would
probably increase more than 75 per cent under the second scenanio The remaining possibility,
m which a discount fare increase 1s accompanied by a decrease n other fares, is the one m
which the discount fare works least well as a proxy On the other hand, airlines have hirmited
latitude to make such changes, n light of the low mmtial percentage difference alluded to above

Even within the discount category, several different fares may be published When this
was the case, we chose the median discount fare for use i our analysis Since the range of
discount fares 1s comparatively narrow, this 1s far less critical to our results

A second problem 1s defining hberalization 1n a sufficiently crisp way to be able to
assess its effects econometrically To characterize the hiberalness of the bilaterals, we focused
on the clauses pertamning to fares and capacity Although other aspects of these agreements--
for example, those pertaining to market entry, airline designation, and fifth freedom nghts--can
be more or less permissive, we considered them less critical determunants of cormnpetitive
behavior, and also highly correlated, in terms of liberalness. with the fares and capacity
clauses With respect to fares, an agreement 1s termed liberal if tanffs can only be mnvalidated
with the concurrence of both countnes, senmu-liberal if the country-of-origin (but not the
destination country) can do this unilaterally, and restrictive otherwise Capacity provisions are
considered liberal if asrhine decisions in this regard are left outside government control, semi-
liberal if control is himited to a posterior: response when an arrline of one country does

something to which the other country objects, and restrictive otherwise

3This may seem self-evident, but 1t must be remembered that the distribution of passengers among
fare classes 1s partly under the control of the arline, who can limut the seats avaiiable in different
fare classes



According to economuc theory, true freedom 1 a market requires that firms be able to
set both prices and quantity Thus, it 1s kikely that the combinanion of fare and capacity
Iiberalization will have a2 much greater impact than either one will separately We therefore
defined a third iberalization variable intended to reflect whether the bilateral, taken as a whole,
1s hiberal We defined a bilateral to be liberal when exther (1) both the capacity and the fare
clauses are liberal, or (2) one of the clauses is iberal while the other 1s senn-liberal We Iabel
this vaniable LIBC Hereafter, we will use the term "liberal" to describe a bilateral for which
LIBC=1, or a country with which the U S has such a bilateral

Lastly, the logic of the diversion theory suggests that the "liberalness"” of the bilateral
between the US and one European county may effect market conditions on routes to
neighbors of that country Thus, one further liberalization variable was defined This variable,
labeled LIBN, indicates whether a country that itself has a restrictive bilateral has a neighbor,
defined as a country with a major amrport within 500 mules of a major airport in the first
country, with whom the U S has a hberal bilateral

Figure 1 shows the hiberalization status of the U S bilaterals with the five European
countries constdered m this study With the exception of Italy, all the bilaterals shifted from a
restrictive status to a liberal status (in the sense that LIBC=1) within a five-year penod
between 1978 and 1983 This creates a second potential problem Since the penod of
Iiberalization 1s so compressed, 1t may be difficult to separate liberalizaton impacts from the
impacts of other events that may have influenced fares within this ime period This creates a
dilemma We can control for the time of observation by ncluding dummy vanables indicating
the time of observation n the model To do so ensures that any factors other than hberahization
mfluencing yields duning this period are not absorbed nto the hberalization coefficients On the
other hand. we could forgo such controls, and thereby face the obverse benefits and nisks

We therefore estimated two yield models, both log-linear, one with ume dummues and

one without, with the respective specifications

10g(YLD g, o) =B, +B, log(DIST&)+B,+B, DORGx) LiBc,

- - ®
+Bs DTYPEEU a:+B¢ DTYPEFF sa+B, DORGr+8c, DCYo+Y DYEAR +&i

and

log(YLD 4, ) =By +B, log(DIST&)+(B,+B, DORGr) LiBc,+B4 leg(FzNDEx)
+85 DTYPEEU w+Bs DTYPEFF ari+B; DORGr+8c, DCYc, €2

where.

10



YLD, g, 1s the median discount fare per mule, mn 1989 §, either westbound or
eastbound, offered on route Rt by arrhne Al The fares were obtamed from

the Official Airhine Guide, Worldwide Edition

DISTp, 1s the great circle distance of the route, in miles
LIBc, 1s a vector containing the vanables LIBC and LIBN
DORGg, 1s 2 dummy variable set to 1 1f the fare s for travel onginating m the U S and

0 1f the fare 15 for travel onginating in Europe

FINDEX 15 an index of inflation-adjusted yield for awhnes belonging to the
International Air Transport Association

DTYPEEU ,, 1s a dummy vanable set to 1 if airline Al 1s European and O otherwise

DTYPEFF,,,, 1s a durnmy vanable set to 1 if airline Al 1s a fifth freedom carmer on Rt and 0
otherwise

DCYe 1n our study, mndicating the European destination of the route

DYEAR 1s a vector of dummy varnables indicating the year of the observation

The direction of ongination vanable, DORG, 1s mcluded to capture differences in the
fares offered to U S and European-onginating passengers Such differences could result from
differences between the U S and European ticket distribution systems, or m the brand loyalties
of US and European travelers In addition to directly influencing yields, these differences
could affect the impact of liberalization on yield, the model allows for either possibility

The distance vaniable captures economues of stage length, whereby the cost per unit
distance decreases as fixed terminal costs are spread over more distance units

The fare mdex vamable FINDEX 1s used in place of time dummues in the second
variant of the model This vanable captures changes 1n yields for the world arline mdustry as
a whole To the extent that observed changes m yield in the North Atlantic follow mdustry
wide trends, the changes are unhikely to be caused by liberalization One problem with the fare
mndex 1s that it 1s mfluenced by fares n the North Atlantic that it is being used to explain
However, since North Atlantic traffic 1s a fairly small fraction of the worldwide total, this
simultaneity 1s not considered to be a major problem

The European and fifth freedom dummy vanables capture differences among the
arrhines offering service in the North Atlantic These categories are not mutually exclusive a
European carrier can operate fifth freedom routes between the U.S and another European

country The European dummy in included to capture cost effects, since European airhines
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typically have higher cost structures than U S airhines The fifth freedom vanable captures
both service quahty effects and differences is pricing strategy 4 A fifth freedom airhine may
offer schedules poorly suited to the local market, and may percerve local traffic as "gravy"
from which only variable costs need to be recovered

The national dummy vanables capture yield differences among countries that are not
tied to liberalization It 1s important to mclude these because the same countries that pioneered
hiberalization with the U S may have also had a lenient policy toward pnicing (and capacity)
under the prior, more restrictive bilateral It 1s necessary to control for this to ensure that the
coefficients on the liberahization vanable reflect the impact of liberalization and not the pre-
existng policies of countries adopting liberalization

The fare model was estimated on a data set consisting of 187 observations, covening
the four years 1974, 1979, 1984, and 1989, and equally divided among the five European
countries considered mn our study Observations for a given year and country were selected at
random The 1mtial estimates revealed that the dwectional coefficients were all msignificant,
and the dwectional vanables are therefore removed from the models presented here The
liberalization vanable, LIBC, 1s statistically significant m both versions of the model, and as
anticipated, larger when tume dummues are excluded These models respectively imply that
liberalization causes reductions i discount fares of 35 and 45 per cent3 Also as anticipated,
the models indicate that neighbors' liberalization reduces fares, by 27 per cent 1n the first model
and 42 per cent m the second This effect 15 statistically significant only in the latter model,
however

Other model results are generally as expected Notable findings are that discounts fare
to Netherlands were, on average, 43 per cent less than those to other European countnes, that
after falling sharply m the late 1970s, discount yields have climbed upward since 1984,
increasing 33 per cent m the subsequent 5 years,® and that fifth freedom carners do, on
average, tend to charge lower fares Finally, 1t 1s mteresting that yields in the North Atlantic
follow trends 1n IATA average yields, but in a more pronounced way--a 1 per cent change mn
the latter 1s estumated to lead to 2 per cent change in the former Perhaps this reflects the
dampening effect of restnictive bilaterals and other checks on competitive behavior that

continue to be the norm in most of the markets in which IATA carners operate

4A fifth freedom airline on a route 1s one from a country other than the ones connected by the route
Fifth freedom carriers in the North Atlantic are typically from the Middle East and Indian
Subcontinent, and serve the routes 1n order to hink North America and their home regions

S5These are calculated as 100 (1—¢°%) and 100 (1-¢0%) respectively
Below, in Section 7, we argue that this increase can be interpreted as evidence of dechiming impact of
Iiberalization on fare levels
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There remains the question of which model to accept in the subsequent analysis We
have argued that the first model, by absorbing some of the impact of iiberalization into the me
dummy variables, will tend to underestimate the 1mpact of this policy Nonetheless, this model
suggests a very strong impact, while the impact estimated 1n the second model seems almost

implausibly large We thus adopt the conservative approach and accept the first model as the

preferred one

Accessibility Model

We now turn to the impact of liberalization on accessibility, as defined n the previous

section To determine this tmpact, we used a simple log-linear model

log(ACC,,) = 0.+B, LIBCc,+B, LIBNc, +B, log(USENP)+
B, log(TRDc,)+8c, DCYc, +¢

(11)

Where

ACCe, 1s the "accessibility” of service to country Cy from the U S, measured as the
total annual domestic enplanements at U S airports that are gateways to this
country (1 e which have non-stop service to 1t) divided by USENP

LIBC,,LIBN -, are varniables indicating hiberalization and hiberahization of neighbors

USENP 1s the total annual domestic enplanements at U S airports, as obtained from
the Federal Aviation Adrmunistration Atrport Activity Statistics.

TRD 1s the sum of annual exports and imports, in 1989 §, between the U.S and
country CY

1s a vector of dummy vanables, corresponding to the five nations considered
in our study, mdicating the European destination of the route

DCYq
This mode! imphes that the number of gateways 1s determined by hiberalization variables and
by the propensity to travel between the U S and the other country The liberalization effect 1s
actually threefold First provisions of the bilateral designate which routes, and consequently
which gateways can be served Our liberalization vanables do not directly concern these
provisions of the bilateral, but there 1s strong cormrelation between hiberal capacity and pricing
and permussive route designations Second, by increasing competition, Iiberal bilaterals
encourage airlines to develop new routes where competition, at least itially, may be less

fierce Third, by reducing fares, liberal bilaterals increase the number of routes with
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economucally viable traffic densities Although these mechamisms are conceptually distinct, 1t 15
difficult to 1solate them empincally, and we do not attempt to do so in the above model

We estimated the model using annual data for the years 1970-1989 and for each of the
five European countries constdered throughout this study The trade and enplanement vanables
were found to be msignificant--apparently the impact of liberalization on traffic overwhelms
these other factors Thus our preferred model, summanzed in Table 3, contains only
hberalization and national dummy vanables According to this model, hiberalization had a
pronounced 1mpact on service accessibility, increasing it by 55 per cent (¢4%) The success of
the diversion theory 1s also evident, since liberahization of a neighbor's bilateral increased

accesstbility 38 per cent (e319)

4. The Impacts of Liberalization on Demand

The results of the previous two sections can be used to estimate how hberalization has
affected the demnand on the North Atlantic air routes Before presenting these estimates, we
resterate their imstations First, they do not explicitly take substitution effects mto account We
have argued m Section 2 that our demand elasticities implicitly and approximately reflect
substitution effects however Since substitution 1s not explicitly considered, our estimates of
impact refer to the entire set or hiberalizing events that occurred, not to the liberalization m a
particular market That 1s, we cannot estimate how demand to, say, Germany would be
different if the bilateral with that country were restrictive, all else being equal We can--subject
to our various caveats--estimate how demand to Germany would be different if none of the
bilateral Iiberalizations had occurred

Second, our estimates of demand impact consider only impacts stemrung from the
mmpact of hiberalization on fares and service accessibility Other service quality dimensions,
most notably service frequency and load factor, are not considered We have explained these
omussions 1 Section 2, but our results from Section 4 point to one other justification The large
mmpact of liberalization on accesstbility suggests that most if not all of the increase in fhights
resulting from hberalization took the formn of increases in the number of routes rather than m
the frequency of service on routes

Table 4 presents estimates of the impacts of liberalization on demand for the year
1989 Smnce all three models are log-linear, these estimates are easy to calculate For a country
with a Iiberal bilateral agreement (termed a "hiberal country”, and mcluding France, Germany,
Great Britain, and the Netherlands) in Table 4, we assume that yields are 35 per cent less and
accessibility 1s 55 per cent greater because of liberalization For Italy, the only one of the five
countries considered with a restrictive bilateral, but with liberal neighbors, we assume yields to

be 28 per cent less and accessibility to be 38 per cent greater as a result of liberalization
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Applying the yield and accessibility elasticities (-0 86 and 0 17, respectively) from the total
traffic version of the demand model, we calculate the demand-s:de 1mpacts of these supply-side
changes After using these parameter values to derive our basehne estimates, we performed
sensitivity testing by reducing each estimated parameter in turn by its standard error

Overall, Iiberalization 1s estimated to have increased traffic between the U.S and the
five European countries by 56 per cent For the countries with liberal bilaterals, the increase 1s
57 per cent, while for Italy 1t 1s 39 per cent The domunant component of the increase is that
from reduced fares With this impact alone, traffic would be 48 per cent greater The
accessibility improvements add another 8 per cent to the demand level Also, as a result of the
multiplicative nature of the model, the impact of the yield and accessibility changes together
are somewhat more than the sum of the separate impacts Although more an artifact of the
model than a true finding, this synergy 1s certainly reasonable, since mcreases n accessibility
can be supposed to expand the pool of potential North Atlantic travelers who may respond to a
reduction in fares

The largest source of uncertainty mn these results is the impact of hberalization on
fares When the coefficients measuring this impact (those on L/BC and LIBN m the yield
model) are reduced to one standard error below their estimated values, the demand impact of
I1iberalization falls from 56 to 36 per cent The fare elasticity 1s also a significant source of
uncertainty When 1t 1s reduced by its standard error, the estimated demand mmpact of
liberalization falls to 45 per cent In contrast, the accessibility effects introduce litle
uncertainty into the overall estimates, with estimated demand 1mpacts falling just 2-3 per cent
under the low accessibility impact and low accessibility elasticity scenanios This mnsensitivity
denives both from the relatively low accessibility elasticity and from the low standard errors of

the supply-side and demand-side accessibility coefficients

5. The Impacts of Liberalization on Consumer Welfare

The 1mpacts of liberalization on consumer welfare were estirnated by calculating the
change m consumer surplus ansing from reduced yields and improved accessibility The fact
that both of these supply-side changes enter wnto the calculation required some adjustment to
the usual procedure If only the yield had been affected, shifting from Py to Py, then, assuming
a constant elasticity demand function Q( P) = o p~®, the change 1n consumer surplus would be

G(Pi_a” - PEBH) (12)

P2
ACS= [ Q(p)dp= Yy

Pl
In our case, we have a constant elasticity demand function with two arguments,

Q(P,A)=0 p? 47, and have found that both arguments have been affected by hberalization
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Letting their values with and without liberalization be (Py,A;) and (P5,A,) respectively, we

mught try to measure the resulting change 1n consumer surplus as

ACS = jQ(p,Az)dp- fQ(p,Al)dP (13)
P2 Pl

Unfortunately, one can see from equation (12) that the mtegrals in (13) do not converge when
B <1 Recalling that our estimate for this parameter 1s 0 86, another approach 1s needed.

Consider the function G =P A% The demand function Q(G)=0.G? 1s exactly
equivalent to the two-argument demand function specified above Thus, by substituting G n
place of P 1n equation (1) we can calculate the change in consumer surplus from any
combination of changes m yield and accessibility The function G 1s not, however, unique m
this respect any scalar multiple of G has the same properties The choice of scalar muluple
amounts to a choice of a reference market, 1n terms of which dollar values will be measured In
setting this multiple at unity, we adopt as a reference a hypothetical market i which the values
of the accessibility vanable 1s also unity Thus, when we say that the generalized cost in a
transatlantic market has the value g, we mean that the combination of price and accessibility mn
that market 1s equally attractive as a combination in which the price is g and the accessibility 1s
1 Simularly, changes i generalized cost as measured below are equivalent to changes m
monetary cost 1n the perfectly accessible market

One further complication 1s that, since the change in consumer surplus depends on the
absolute change rather than the percentage change m G, we need to eshimate country-specific
average yield levels To do this, we begin with the known average yield for the North Atlantic
as a whole We next use the yield model to estimate the average yield for each country up to a
scale factor 7 Using the passenger-mules of traffic between the US and each country, we
compute the scale factor necessary to armnve at the known North Atlantic average yield Since
we know the accessibility for each country, and have estinates of how yield and accessibility
are affected by liberalization, we have the two pairs of (P,A) values required for estimating the
change in consumer surplus

Table 5 contans the results Overall, we estirnate that liberalization resulted mn
consumer benefits of $5 1 billion, or $585 per traveler, m 1989 Average benefits are about 30

per cent greater for the countries with liberal bilaterals, but the impact on Italian travelers

7To make this calculation. we assumed that the ratio of average to discount yield 1s the same for each
country This 1s probably not very accurate, particularly 1n the case of Netherlands whose discount
yields were found to be significantly lower than those of the other countries However, when we used
a different approach that assumed the same average yields for all hiberalized countries, benefit
estimates were virtually unchanged
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nonetheless substantial, averaging $440 The aggregate esumate 1s of the same order of
magnitude as that obtained by Momison and Winston for U.S deregulation, but the average
benefit per traveler 1s considerably larger For long-haul (2,500-2,999 miles one-way travel
distance) markets, the Morrnison-Winston estimate (1986, p 34), n 1989 currency, 1s $180 8

Both fare and accessibility impacts make sizable contributions to the overall gamn m
consumer surplus The benefit 1s about 35 per cent greater than 1t would be if only yields had
been affected Thus, accessibility gain plays a more important role in generating benefits than
1t does in inducing traffic This 1s because we are measuning the change 1n consumer surplus,
as opposed to the overall volume of traffic Further, the reduction in generahized cost ansing
from accessibility gains contributes to the surplus of all users of the system, while only effects
on margmal travelers are reflected in the change 1n traffic level

The 1mpact of liberalization on yields 1s the pnmary source of uncertainty m these
benefit estimates, just as it was 1 the estimates of demand mmpact If the fare impacts of
liberalization are reduced by their standard errors, estimated benefit drops 40 per cent On the
other hand, because the standard errors on the accesstbility impacts are quite small, they
mtroduce very little uncertainty mto the benefit estirnates

Through a fortuitous comncidence, the low fare impact scenano presented in Table 5
has a special interpretation Recall that the yield model indicates a fairly steep increase in yield
between 1984 and 1989 Smnce no country had a change n hiberalization status (as defined for
purposes of the yield model) over this period, at least part of this increase could be interpreted
as a lessening over time of the yield reductions stemming from hiberahization To roughly
estimate what part, we compared the 1984-89 yield increase estimated by our yield model with
that for IATA average yields over the same pennod If we assume that the "excess" yeld
increase observed i our data (as compared with the JATA increase) represents a dimumshing
effect of liberalization on yields, we can compute this dimimished effect for the year 1989 This
turns out to be very close to the effect assumed under the low fare impact scenaric 1n Table 5

The sensitivity of benefits to the fare and service elasticities goes m opposite
directions A lower fare elasticity leads to a hugher estimate of benefits If demand were less
fare-elastic (as represented by the line D' mn Figure 2), 1t would be higher under the non-
liberalized fare scenario, and more passengers would benefit from the fare reduction associated
with liberalization Thus the consumer surplus gain from a reduction 1n generalized cost from
P1 to P2 would increase from the area P1-A-C-P2 to area P1-B-C-P2 The same logic does

not, however, apply m the case of the accessibility elasticity Since generalized cost 1s

$Their results are given 1n 1977 dollars, which we converted using a multiplier of 2 04 (the ratio of
the CPIs for these two years) Of the $88 total, $84 1s from fare reduction and $5 1s from reduced
travel tme A reduction in service frequency resuits in a $1 disbenefit

17



measured mn dollar umits, a reduction m the accessibility elasticity sumply translates mto a

smaller generalized cost decrease

6. Conclusions

Liberalization of the North Atlantic air transport market, like 1ts antecedent, U S
domestic deregulation, has resulted in substantial increases in demand and benefits to travelers
Our baseline estimate of traffic growth arising from liberalization 1s 56 per cent, and of benefit
1s $585/traveler These impacts stem largely from a reduction 1n yield of 35 per cent, although
a 44 per cent increase 1n accesstbility also played a significant role

In the last section, we argued that the yield mmpact of liberalization may have
dimmished over time If that argument is accepted, then impacts of liberalizanon are tume
specific For the year 1989, estimates of traffic growth and benefit that reflect dimumshed yield
mmpact are 37 per cent and $349 per passenger We consider these impact estimates the more
prudent ones

Even our prudent benefit measure 1s twice that estimated by Winston and Momson for
long-haul passengers from U S domestic deregulation There are several possible reasons for
this First, the North Atlantic passenger trips are naturally much longer and thus more
expensive on average than even long haul domestic trips The same percentage price reduction
will therefore result 1n a greater benefit to North Atlantic travelers Second, the performance of
the North Atlantic market prior to hberalization was considerably worse than that of the
domestic market Under the guidance of IATA, participants in this market acted much more as
a cartel than did the US domestic industry Further, transoceanic carners, lacking any
significant intermodal competition, could exploit a2 more captive market Finally, the North
Atlantic market, being smaller and lower density than the U S domestic one, had more to gain
from economues of density This impact 1s apparent in the contribution of accessibility gains to
the overall impact It may also play an implicit role by reducing unit costs and thereby
allowing the sharp fare reductions observed in this market Finally, the Winston and Morrison
estimates reflect mode shifts only, and not the additional consumer surplus associated with
mnduced demand

QOur results shed a somewhat different ight on the diversion theory that gwided U.S
bilateral strategy in the late 1970s We have found that a liberal bilateral with a given country
affected fares and accessibility 1n neighboning countries even when the bilaterals with these
countries remained restrictive Thus the diversion strategy does not depend upon bilateral
Iiberalization per se to be effecuve—it can also produce 1its mtended consequences through
increased permussiveness of government regulators under a nomunally restrictive regine The

situation 1s similar to that m the US pnor to the Awhine Deregulation Act, when the Civil
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Aeronautics Board relaxed restrictions on entry, exit, and pnicing so much that the legsslation
stself had minimal impact

We have not considered how liberalization affected producer surplus It seems highly
unhkely that airline profits increased as a result of hiberalization, as Mormson and Winston
found they did as a result of deregulation Traveler benefits as high as we have estimated must
have come out of the hides of the airlines to some extent Nonetheless, major U S carners have
continued to push for entry mto the North Atlantic market, in some cases playing large sums
for this pnivilege This 1s clear evidence that the market 1s perceived, at least by some arrlines,
to be profitable

Cur finding, adruttedly tentative, that the impact of liberalization have decreased over
time bears further comment On the one hand, this could be interpreted to mean that airlines
mitially overreacted to the hberalized environment, and subsequently made individual
adjustments 1n order to restore profitability Alternatively, the adjustment could mstead consist
of new ways of reducing competitive pressures through informal cooperation as well as the
formation of international alliances Certanly, the latter have become increasingly important
recent years, and there 1s evidence (Youssef, 1991) that they result mn higher fares in markets
where the alliance partners formally competed As barriers to cross-national airline ownership
dimunish, there 1s the prospect that such alliances will proliferate, become tighter, and perhaps
evolve nto full blown mergers From this perspective, the period analyzed in this study may be
unigue, a time when govermnment checks on awrline competition were lifted, but before the
arrhnes were able to establish their own

As industry has adjusted, US government policy has retrenched Since the early

1980s, the U S commutment to hiberahization has turned from the 1dealistic crusade articulated
n the mtroduction by Alfred Kahn, to a far more pragmatic approach i which air nghts are
used as an mstrument of foreign policy, and m which care 1s taken that further moves toward
liberalization (permutting cabotage, for instance) are "fair" to U S carners Indeed, the US
has adamantly refused to include air transport mn the GATT process, preferring to mamtain the
bilateral process rather than be placed 1n the position of "trading fishing nights for air nghts" m
the words of a DOT official At the same ume, by allowing mncreased levels of foreign
ownership of U.S carners, US policy appears to be encouraging the transnational
consohdation described above These vanious actions reveal a policy that is restrictive m some
contexts, and permussive m others, but unified 1n 1ts focus on furthering the mterests of the
US camers Indeed, as this paper 1s written, a commuttee has been formed to determine how
to "save” the U.S awrline industry While the national mnterests tnggering these policy shifts
may be real, the blessings to consumers brought by Kahn's deregulatory 1dealism must not be

forgotten
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Table 1.
Demand Model Results

Dependant vaniable log(US-European country passengers) Estimated coefficients
{standard errors)

Vanable Total traffic U S traffic European
traffic
Constant 1722 1 893 2092
(1627} (1902) (2001}
YLDy an -0 861 *** -0 868 *** -0 915 ***
(¢/mule) ©167) (0 188) 0 194)
ACCy, 0 168 **=* 0 170 *** 0 165 *x**
(no dimension) (0 048) (0 054) (0 056)
USENP 0 533 *xx* 0618 **x* 0 528 ***
(enplanements) (0 134) (0 152) 0 158)
TRD ¢, 0156 -0 044 0264 **
(US $89) (0 096) (0112} (0118)
DoL 0062 -0 539 ***
(Index=100 1n 1970) (0 107) (0112)
D86 -0 138 *** -0 217 ***
(0 033) (0037)
Drrance -1 058 *** -1 199 **x* -0 942 ***
(0 096) (0 105) 0117
DGermany -0 871 *** -0 775 **xx* -0 993 **=*
(0 079) (0 084) (0 097)
DItaly -1 2472 *** -1 201 *** -} 455 ***
(0 108) 0 119) (0 131)
Dyetheriands -1 510 *** -1 705 *** -1 338 ***
(C 109) (0 121) 0 133)
Number of observations 105 105 105
R? 0988 0984 0986
Autoregressive parameter 0 668 *** 0 657 *** 0696 ***
(0 076) (0079) (0 075)
*  Sigmficant at the ten percent level ** Sigmificant at the five percent level

**x% Sionificant at the one percent level
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Table 2
Yield Model Results

Dependant vaniable log(yeld)

Estimaied coefficients

(¢89/Mile) (standard errors)
Variable With time dummies Without time dummues
Constant 1082 1409
(1776) (1 760)
LIBCC). -0 436%** -0 616%**
(0 153) (0 099)
LIBNCy 0318 0 541 %%*
©211) (0 137)
DISTpg; -0 348* -0 363*
(0 199) (0 199)
DGe"m,,y 0117 0109
(0 090) (0 088)
Dpestherlands -0 556%** -0 558**x*
(0 094) (0 094)
DErance -0 136 -0 138
(0 088) (0 088)
Dpaiy -0189 -0 332**
’ (0 144) O 111)
DTYPEEUa! 0053 0065
(0 063) (0 059)
DTYPEFFalrr -0 375* -0 358
©194) (0 194)
DI1974 0 460**=* -
(0 142) -
D1979 0 061* -
0 120) -
D1984 - 290%**
(0 069)
FINDEX - 2 057***
-- (0 346)
Number of cbservations 187 187
Adjusted R? 0640 0639

* Significant at the ten percent level
=% Sigmficant at the one percent level

** Significant at the five percent level
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Table 3

Accessibility Model Results

Dependant varniable log(country accessibility)

(no dimension)

Estimated coefficients

Vanable (standard errors)
Constant -1 (054 ***

(0114)
LIBC, 0439 ***

(0 085)
LIBN, 0319 *xx

(0 089)
DFrance -0422 wxx

(0 148)
Dprmam, -0 375 **

(0 148)
D,m,) -1 054 **x

(0 148)
DNexherlandJ -0 359 **

(0 154)
Number of observations 100
Adjusted R? 6877
Auto-regressive parameter 0607

* Sigmficant at the ten percent level
*+* Significant at the one percent level
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1989 North Atlantic Traffic (000) Under Alternative Liberalization Scenarnos

Destination

Baseline
LIBERALIZED
ITALY

TOTAL

Low Fare Impact
LIBERALIZED
ITALY

TOTAL

Low Accessibility
Impact
LIBERALIZED
ITALY

TOTAL

Low Fare Elastictty
LIBERALIZED
ITALY

TOTAL

Low Accessibilsty
Elastacity
LIBERALIZED
ITALY

TOTAL

Actual

8100
681
16881

8100
681
16881

8100
681
16881

8100
681
16881

8100
681
16881

Table 4

Accessibility
Impacts
Only

5565
518
11648

6348
621
13318

5565
518
11648

5985
546
12516

5565
518
11648
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Fare
Impacts
Only

7524
645
15694

7524
645
15694

7632
655
15920

7524
645
15694

7684
655
16024

No

Growth
Due to

Liberalization Liberalization

5169
491
10829

5897
589
12383

5244
498
10985

5560
518
11637

5279
498
11057

57%
39%
56%

37%
16%
36%

54%
37%
54%

46%
32%
45%

53%
37%
53%



Table 5

Consumer Benefit Estirnates under Alternative Scenarios

Benefits Benefits per

Destination (Million $1989)  Traveler ($1989)
Baseline
LIBERALIZED 4836 597
ITALY 300 441
TOTAL 5137 585
Fare Impacts Only
LIBERALIZED 3591 443
ITALY 216 318
TOTAL 3807 434
Accessibility Impacts
Only
LIBERALIZED 358 44
ITALY 21 31
TOTAL 379 43
Low Fare Impact
LIBERALIZED 2951 364
ITALY 116 170
TOTAL 3067 349
Low Accessibility
Impact
LIBERALIZED 4611 569
ITALY 282 414
TOTAL 4893 557
Low Fare Elasticity
LIBERALIZED 5065 625
ITALY 330 485
TOTAL 5396 614
Low Accesstbility
Elasticity
LIBERAILIZED 4335 535
ITALY 257 378
TOTAL 4592 523
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Figure 2
Impact of Lower Price Elasticity on Benefit
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