U.S. SMALL COMMUNITY AIR SERVICE
SUBSIDIES

Essential or Superfluous?

By Lawrence F. Cunningham and E. Woodrow Eckard*

1. INTRODUCTION

The 1978 Airline Deregulation Act marked a fundamental shift in domestic
aviation policy in the United States. It directed the now defunct Civil Aero-
nautics Board (CAB) to oversee the transition of the domestic airline industry
from a highly regulated model of limited competition, in which entry and exit
were closely restricted and rate controls were universal, to a model of market-
based competition. The US Congress, concerned about the continuity of air
service to small communities, incorporated into the 1978 Act a provision (section
419) to secure this till 1988.! The safeguard takes the form of direct subsidies
to airlines serving eligible small communities. The rationale, as with the operating
subsidy programme (section 406 of the 1938 Act) in existence before 1978, is
that individuals in rural communities are unable to pay the full cost of air service,
and would therefore have none without subsidy; that is, the subsidy programme is
in essence an income transfer.

Though often the subject of debate, the use of subsidies to promote air service
to small towns has never been systematically evaluated. The object of this paper is
to do this. This study is primarily a statistical analysis of the impacts of formal
operating subsidies on air service to small communities during the recent period
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1 Section 419 of Airline Deregulation Act of 1978, which amended the Federal Aviation Act
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of regulatory reform in the United States. It focuses on a large sample of small
US communities which were receiving commercial air service in 1978 and/or in
1984. Between those years the old operating subsidy programme (406) was
phased out and the new one (419) was introduced. Fortunately for our purpose,
the cities covered under the two programmes differed significantly: many small
communities lost subsidy between 1978 and 1984, while many others gained
subsidy. Thus this transition period provides a quasi-experimental setting which
makes our task much easier. :

The statistical analysis compares air fares and service levels in certain cities
before and after the introduction or elimination of subsidies, and compares
changes in service and fares during this period between cities whose subsidy
status changed and those whose subsidy status remained constant. The results
of the analysis indicate that subsidy programmes have had a negligible impact on
air service to small communities. '

The remainder of the paper proceeds as follows. The next section provides
a brief history of small community air service subsidies. The third section
discusses previous related studies, and the fourth section summarises the sample
and data. The subsequent sections present the basic hypotheses and the results
of statistical tests of those hypotheses. The final section presents the conclusions
of the study and their implications for public policy.

2. BACKGROUND OF SMALL COMMUNITY SERVICE AND SUBSIDIES
Air mail subsidies

The CAB began in the mid 1940s to promote the development of scheduled
passenger air service to small communities. Temporary certification of airlines
to furnish small community service begain in late 1943 as a means of establishing
a legal basis for determining the demand for short-haul, light-density air passenger
service. To ensure the success of its certification programme, the CAB initiated
a programme of operating subsidies (Eads, 1972), relying on its existing authority
and receiving budget support from the US Post Office under the 1938 Civil Aero-
nautics Act for air mail subsidies. When the post office withdrew its support for
air mail subsidies in 1953, the operating subsidy programme for all carriers,
including those serving small communities, became a CAB budget item authorised
under section 406 of the 1938 Civil Aeronautics Act (Molloy, 1985).

From 1954 to 1960 the CAB continued to pay operating subsidies to carriers
for all types of scheduled air passenger services. Subsidies for domestic trunks,
the largest carriers, were ended in 1955 for many routes, but subsidy support
continued for local service carriers providing service to medium and especially
smaller communities.?

2 Domestic trunk carriers operate primarily within and between the fifty states of the United
States over routes serving primarily larger communities with medium and long stage lengths.
Local service carriers operate routes of lesser density between the smaller traffic centres and
between those centres and principal centres. The term “local service carriers” is perhaps mis-
leading since their geographic territory is often quite extensive.
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Changing CAB policies

The total cost of air mail subsidies had increased from $20 million in 1946 to
$§71 million in 1953. As a consequence, the CAB, upon assuming direct
responsibility for determining the formulas for and paying subsidy in 1953,
decided to change the “ground rules”. The new CAB subsidy was determined
on a carrier-by-carrier basis, with the object of enabling each carrier to break
even and to make a reasonable return on its investment. The new CAB subsidy,
like the air mail subsidy, focused directly on the needs of carriers rather than of
communities (Molloy, 1985, pp. 66—67).

CAB policy on cities to be served, fares, schedules and routing was primarily
concerned with airline competition rather than the needs of small communities.
Fares were subject to normal CAB fare-setting procedures. Cities to be served and
schedules were largely determined by the carriers. The CAB was primarily
interested in ensuring that local service carriers did not compete with domestic
trunk carriers receiving CAB subsidy funds. Stringent requirements were there-
fore imposed regarding the number of intermediate stops which were to be made
on a route serving medium and large size communities at its beginning and end
(Eads, 1972, p. 85).

By the mid-1950s, the local service experiment initiated by the CAB was
beyond the point of no return. By Public Law 38 of 19 May 1955, Congress
permanently certified local service carriers which then possessed temporary
certification. Local service airlines and small communities receiving subsidies
had mustered enough political power to ensure that certification was an
important issue with rural Congressmen. As a result, the CAB no longer had the
option of temporarily certifying the carriers engaged in small community service.

The CAB, confronted by mounting subsidy payments, initiated a series of
actions designed to contain escalating subsidy costs and to ensure small
community service and the financial health of carriers. In the late 1950s the CAB
initiated a “route strengthening” policy designed to transfer certain trunk line
routes to the local service carriers, in an effort to increase their revenue from
passenger traffic and thus to reduce their need for subsidy (Eads, 1972, pp. 105—
108). The consequence of this policy was in reality to make local service carriers
more competitive with the trunk lines. As this competitive process unfolded, the
local service carriers lost interest in service to small communities (Williamson et al.
1982, pp. 25-34).

The board also adopted a ‘“‘use-it-or-lose-it” policy with regard to small
community service. By specifying minimum passenger loadings after 18 months of
subsidy, it sought to shift responsibility for supporting certified passenger service
to the communities desiring service. By June 1967, service had been dropped to
101 communities. However, this policy was never applied rigorously, and in 1966
subsidy was still being paid to 54 communities which did not meet the passenger
boarding criteria (Williamson et al, 1982, pp. 25—34; Eads, 1972, p. 106).

In 1957 the CAB supported congressional enactment of a bill designed to
extend federal equipment loan guarantees to local service airlines. These loan
guarantees were designed to facilitate the acquisition of aircraft by local service
airlines for air service to small communities. In reality, the local service carriers
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used these loan guarantees to help them in acquiring larger, more expensive jet
aircraft, which were more costly to operate and unsuited to providing short-haul,
light density, scheduled passenger service to small or isolated communities
(Williamson and Cunningham, 1982).

In January 1961, the CAB established a new subsidy formula for section 406
subsidies; it was based on standard industry costs per available seat-mile. These
costs varied inversely with the traffic density of each carrier’s route system. The
new formula was inconsistent with the statutory requirement that the subsidy
satisfy the needs of carriers. Since the airlines were still confident of a CAB
“bail out”, they continued to acquire increased capacity and jet aircraft. By the
mid-1970s, the CAB was again faced with the task of revamping the small
community subsidy system (Molloy, 1985, p. 70).

Implicit cross-subsidy

In addition to formal subsidies for some small communities under section 406
during the 1960s and 1970s, the CAB pursued a policy of implicit cross-
subsidisation to promote service for other small communities. In - theory,
domestic trunks and local service airlines were allowed to earn substantial profits
from their longer haul routes, and were then required, as part of their common
carrier obligation, to use these profits to finance service on money-losing short-
haul routes to small communities. While operating subsidies were provided to
airlines supplying local service to many small community locations during the
1960s and 1970s, implicit cross-subsidy remained the supposed basis for service
to many other small communities not receiving formal subsidy.

However, by the late 1960s and early 1970s evidence started to appear which
suggested that this theory had been gutted in reality. In the Kennedy hearings
before the US Senate in 1975, this evidence was examined in detail (Bailey,
Graham and Kaplan, 1985, p. 112). These hearings suggested that in fact trunk
carriers, for the most part, had been allowed to cease to serve small communities,
and that even the local service carriers had been abandoning them. Ironically,
two other CAB programmes accelerated this process. First, the federal loan
guarantee programme mentioned above encouraged and facilitated the acquisition
of aircraft of relatively large capacity (Williamson and Cunningham, 1982,
p. 237). Armed with these aircraft, many local service airlines sought to serve
medium-sized markets rather than small communities (Eads, 1972, p. 107).
Second, the CAB embarked in the 1960s on a levelling policy. Essentially, the
“Little-7” domestic trunk carriers were to be awarded the more lucrative long-
haul routes in order to balance the market dominance of the “Big-4” carriers
(Fruhan, 1972). This gave the management of the ‘“Little-7> domestic trunks
an additional incentive to drop less profitable small community service. Further,
the hearings demonstrated that, while longer-haul markets could indeed be
expected to produce large profits, existing carriers had competed away these
profits by means of scheduling and service competition. As a result of these
factors, requests for abandonment increased dramatically, and certificated
carriers managed to escape most, if not all, of their intended common carrier
obligations. In essence, by the late 1970s the policy of implicit cross-subsidy
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had failed because of trends which were evident even before the onset of
deregulation.

Commuter airlines

Over the post World War II years, a new class of carriers emerged to fill in the
resulting gap in small community service. In 1947 the CAB authorised the
development of the smallest category of non-scheduled carriers, called “air
taxis”. These “air taxis” were the forerunner of what are today called in the
United States “commuter airlines” (Molloy, 1985, p. 10). In 1949 the CAB
temporarily exempted from economic regulation, including the common carrier
obligation, all commercial operations of aircraft having a maximum gross takeoff
weight of 12,500 pounds. Part 298 of CAB Economic Regulations made this
exemption permanent in 1952 (Molloy, 1985, p. 10).

As the CAB came under increasing pressure in the late 1960s to reduce section
406 subsidies to local service carriers, it felt that the air taxis were a class of
carriers capable of providing small community service. This substitution would
allow the Board to reduce subsidies while avoiding congressional action on small
community service (Molloy, 1985, p. 10). In 1969, the Board officially designated
these carriers as ‘“commuter airlines”. In 1972, they were permitted to use
aircraft with thirty seats and a payload capacity of up to 7,500 pounds. This
modification facilitated the introduction of passenger amenities such as toilets
and galleys (Molloy, 1985, pp. 12, 16).

The commuter airlines rapidly filled the void created by the increasing
abandonment of small community service by trunk and local service airlines. By
1976, without subsidy, they were serving 7.3 million passengers at 78 airports and
1,412 city pairs in 47 states. Approximately 150 points receiving service by
commuters enplaned fewer than fifteen passengers per day in 1976 (Bailey,
Graham and Kaplan, 1985, pp. 114—5). The commuter airlines found a viable
demand for their services because of the abandonment of small community
service by trunk and local service carriers, the lack of economic regulation which
permitted ease of entry and exit and freedom of pricing, and the development
of technologically advanced aircraft suited for their needs (Molloy, 1985, p. 16).

The evolution of the changes in subsidies to small communities incorporated
in the 1978 Airline Deregulation Act had actually begun in 1972. Faced with
rising expenses, the CAB suggested that a two-year experiment be undertaken
to provide subsidies under a low-bid contracting system. The proposed system
also specified service levels and aircraft types based on the expected demand and
other characteristics of communities. Though this system was not adopted,
Congress did incorporate the concept into the Essential Air Service (EAS)
Programme, section 419 of the 1978 Act (Bailey, Graham and Kaplan, 1985,
pp. 114-5).

Pressure for continued subsidies

The impetus behind the EAS programme came from congressmen representing
states with numerous rural communities which feared that airline deregulation,
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particularly the elimination of subsidies, would cause lower quality service,
reduced schedule frequencies, or total elimination of service, because larger
carriers (domestic trunk and local service carriers) would be free to abandon
service to small communities. As noted above, during the 1960s and 1970s they
had witnessed the failure of the so-called common carrier obligation to prevent
the large carriers from abandoning small communities where there were no formal
subsidies. Even with formal subsidies, many domestic trunk and local service
carriers found that service to small communities was often only marginally
profitable, and this led to the abandonment of additional places. Congressmen
felt that these trends would accelerate under airline deregulation, because the
management of large carriers would be completely free to enter and leave
markets as they wished and to redeploy aircraft to maximise their overall returns.
Formally the carriers had to file petitions and take part in lengthy hearings before
abandoning small community service, but deregulation transformed these
decisions from a public policy issue into a matter of managerial strategy.

Additional pressure for continued subsidies came from the local service airlines,
which launched a campaign to retain their operating subsidies (section 406). They
also suggested that subsidies would be smaller if they, rather than commuter
airlines, were the primary recipients. After extensive examination of their claims
and consultation with the CAB, Congress decided to make all airlines potentially
eligible, though in fact commuter airlines were to receive the bulk of the subsidies
(Bailey, Graham and Kaplan, 1985, p. 116). Congress also decided to link the
level of subsidy to the specific needs of the community rather than (as under the
old section 406 programme) to the needs of the carrier system and the number of
points served. In essence, Congress sought to end all attempts to provide small
community service through implicit cross-susbidy and generalised carrier
subsidies.

The EAS programme specified that all communities listed on air carrier
certificates on 31 October 1978 would continue to receive air service for a period
of ten years. After passage of the legislation the CAB was given little discretion to
eliminate points or add new ones, unless those points had been recipients of
subsidised service under the old section 406 programme sometime during the ten
years before the 1978 Act. Under section 419 of the Act, the CAB was directed
to develop a series of guidelines for replacing domestic trunk and local airline
service lost by small communities. The CAB guaranteed support to these
communities by providing for traffic levels of up to a maximum of 80 seats daily
in each direction, as well as for access to a city (or sometimes two cities) which
had close commercial, political and/or geographical ties to the community and
provided it with access to the national transport system (Bailey, Graham and
Kaplan, 1985, pp. 116—7). The actual process of replacement required a
certificated carrier to notify the CAB 90 days before suspending service. The CAB
then covered the incumbent’s losses for subsequent periods of 30 days until a
replacement carrier was found. In part of the Act, Congress mandated the CAB
with effect from 1 January 1983 to allow any carrier to replace an existing 419
carrier if it could demonstrate that it could improve service and reduce subsidy
(Molloy, 1985, pp. 50—53). In fact, this kind of replacement has seldom occurred.

Section 419 subsidy expanded from approximately $1.8 million in the fiscal
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year 1979 to $39.5 million in 1983. The subsidy in 1986 was approximately
$30 million, and the Reagan administration recently recommended elimination of
419 subsidy for 1987. The present status of the subsidy appropriation in
Congress is still unclear. The 1978 Airline Deregulation Act, in amending section
406 of the 1958 Act, stipulated that the CAB would be required to continue
subsidising local service carriers in those communities that were entitled to a
subsidy under section 406 of the 1958 Act until 1 January 1985. The subsidy
peaked in 1981 with a total of approximately $94.3 million, and was eliminated
in the fiscal year 1984 (that is, by June 1984).3

3. PRIOR INVESTIGATIONS OF
SMALL COMMUNITY SUBSIDY PROGRAMMES

Subsidies to small communities have been the subject of numerous reports since
the onset of regulatory reform; but there has been little systematic empirical
analysis of their impact. The principal study which attempts to do this, by Bailey
et al. (1985), treats them only in a peripheral manner. It concludes (page 121)
that between 1978 and 1981:

(1) Non-hub airports losing trunk or local service airlines actually experi-
enced an increase in service departures (26%). Both subsidised and
unsubsidised points losing trunk or local service airlines experienced
similar increases in departures (27% vs 26%).

(2) Non-hub airports retaining trunk or local service airlines experienced
no change in departures. Subsidised points retaining such services had
a fall in departures (5%), while unsubsidised points had a 10% increase.

Unfortunately, the relevance of this study for assessing the impacts of
operating subsidies is undermined by five serious problems. First, it divides the
non-hubs into two groups — those which lost and those which retained trunk or
local airline service; it does not, however, compare subsidised and unsubsidised
service in general in small communities. Second, it does not assess the effective-
ness of the subsidy in terms of non-hub population size; yet the subsidy
programme as implemented by the CAB seems clearly directed at smaller non-
hubs. Third, the study uses an incorrect unit of analysis, because cities listed as
non-hubs can change as traffic volumes change, and this undermines the con-
sistency of this group over time. (This problem is explained in more detail in the
next section.) Fourth, the period under study (1978 to 1981) began in a year of
strong economic growth and ended during a recession. Since air service is
sensitive to overall economic activity, analysis of service changes during this
period is likely to produce biased results. Finally, a three-year period is probably
too short a time span to assess accurately the impact of regulatory reform upon

3 Telephone inverview with staff of Office of Essential Air Services, Office of Secretary, US
Department of Transportation, 27 June 1986.
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small community service. In addition, the study recognises (p. 119) that small
community service has been affected by exogenous factors such as changes in
route regulation, fuel price increases, and economic recession; these, as noted
above, are not accounted for. Therefore, the results are not conclusive on the
efficacy of the subsidy programmes.

Other analyses and commentaries have viewed the impact of airline dereg-
ulation on air service to small communities in a different fashion. In response
to a request from Senator Nancy Kassenbaum, chairman of the Senate Sub-
committee on Aviation (of the Committee on Commerce, Service and Transport-
ation), the General Accounting Office (GAO) undertook a study to determine the
status of the EAS subsidy programme (US Comptroller General, 1983). The
study concludes:

The number of passengers using air service at the 88 subsidised essential air
service communities decreased by 50% since deregulation became effective.
And, unless circumstances change, carriers are likely to drop or substantially
reduce service to the subsidised communities when the program ends in
1988.

The GAO report contains four fundamental weaknesses. First, as with Bailey
et al. (1985), the time period analysed is too short for proper assessment of the
impact of deregulation on the effectiveness of the section 419 programme, and
the results are probably biased by the recession existing at the end of the period.
Second, the sample studied is non-random and unrepresentative, containing
observations located in only five states. Third, the study fails to make a direct
comparison between service in subsidised communities and service in unsub-
sidised communities. Finally, the study relies heavily on the opinions of state
and local aviation officials — a less than unbiased source.

On 31 January 1984, Mr. Lanny Najera, President of the National Association
of State Aviation Officials, and Mr. John R. Auer, Chairman of the Air Service
Policy. Council of the same organisation, appeared before the Aviation Sub-
committee of the Committee on Public Works and Transportation, United States
House of Representatives (Najera and Auer, 1984). In commenting on the EAS
programme, Mr. Auer stated:

Unless these markets are stimulated by the use of better (e.g. larger, more
comfortable) airplanes, and unless the carriers are provided with promotional
expertise and funding, most present EAS points will lose all scheduled ai
service in 1988. ‘

This statement was not supported by empirical evidence. Nevertheless, it seems
to reflect the perception common among state aviation officials.

The CAB adopted a similar position in its final report to Congress (US Civil
Aeronautics Board, 1984): “Some communities covered by the (subsidy) program
will continue to require subsidy, since their traffic levels are not sufficient to
maintain air service without some form of assistance”.

It seems clear, therefore, that a widespread presumption exists that subsidy
programmes are important in preserving small town air service. We turn now to
a statistical analysis of this presumption.
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4. SAMPLE AND DATA DESCRIPTION

The primary sample for the present study consists of US cities with populations
of less than 25,000 which have scheduled air service, as listed in the Official
Airline Guide. A larger sample including cities with populations of less than
100,000 was also examined; those results are not presented here, for reasons
which will be explained below. City population, rather than non-hub status as
defined by the CAB, is used as the basis for sample selection, because the list of
non-hubs is arbitrary and subject to change. Non-hubs are defined as those air-
ports which account for less than 5.0 per cent of passenger boardings. Passenger
boardings may suddenly rise because of changes evolving from regulatory reform,
such as the building of hub and spoke operations; for instance, a trunk or local
service airline may decide to control service to small cities surrounding its
hub. Therefore, in order to ensure comparability over time and to conform with
the underlying concern with “small”. communities, we have used population as
the main criterion variable for our sample. :

The Official Airline Guide is the primary source of data because it is the only
composite source of airline carriers, schedules, fares and equipment in the US.
It is revised and published twice monthly. Data for this study were drawn from
the December 1978 and December 1984 editions. This gives a time frame
beginning in the year when the Airline Deregulation Act was passed, before the
new section 419 subsidy programme began, and ending six years later, after the
old section 406 subsidy programme had been completely phased out. The month
of December was chosen for the comparison because the data were available.
The consistency of the month for both years eliminates problems of compar:
ability caused by seasonal variation in air schedules. The two selected- points in
time represent approximately equivalent points in the US business cycle: both
were times of relatively strong overall economic growth. This avoids the problem
we have noted in previous studies of comparing “boom” years with “bust” years.
Population data are drawn from the 1980 census.

Given data available in the Guide, the variables used in our analysis are defined
on three dimensions of air service: quantity, price, and quality. The quantity
variable, ARRIV, measures service frequency, and is defined as arrivals per week
per 1,000 persons: that is, arrivals per week divided by population measured in
thousands. This normalises flight frequency for variation among cities in
population, a proxy for demand. Arrivals are used, rather than departures, to
facilitate the extraction of data from the Guide. The price variable, FARE, is
defined for each city as the “coach economy” fare listed in the Guide for the
place from which flights to that city originated in both 1978 and 1984, and which
has the largest number of such flights. This allows us to make a meaningful
estimate of fare changes during the study period. For a few cities, flight origins
changed completely between 1978 and 1984; therefore, the sample size for FARE
is slightly smaller than that for the other variables. To adjust for inflation, all
fares are expressed in 1984 US dollars. These fares are, of course, list prices, and
therefore do not include discounts which may have reduced actual prices paid.
Since discounting has increased substantially since deregulation, a bias is intro-
duced into intertemporal fare comparisons; that is, 1984 fares are likely to be
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overstated relative to 1978 fares. However, it should not bias our comparisons
among cities grouped by subsidy status, unless subsidy status affects the extent
of discounting.

Three quality variables are defined. The first is the percentage of all arrivals
accounted for by jet aircraft (JET). The assumption here is that the use of jet
aircraft promotes greater comfort for passengers and/or reduced flight times,
both important aspects of service quality. The second quality variable is the total
number of origins from which each city can be reached without changing planes
(ORIG), including both direct flights (those with intermediate stops) and non-
stop flights. The third variable measures the number of these origins from which
non-stop service exists (NS). The quality of a city’s air service presumably
increases as the number of cities from which it is accessible by direct or non-
stop flights increases, and as the number of non-stop origins increases.

Table 1 presents the distribution by 1980 population of cities receiving
subsidies in 1978 and 1984. It includes all subsidised cities listed in the Official
Airlines Guide with populations of less than 100,000. The cities receiving sub-
sidies in each year were identified from documents obtained from the US Depart-
ment of Transportation.* Note that between 1978 and 1984 the number of
subsidised cities in each of the population groups fell, but the percentage of
subsidised cities with populations of less than 25,000 increased from 54 per cent
to 70 per cent of the total. Thus the new section 419 subsidy programme seems
to have brought a shift in emphasis to the “really’” small towns. Partly for this
reason, and partly to ease exposition, the detailed analysis in section 6 below
focuses on cities with populations of less than 25,000. The statistical results are
essentially the same for this sample as for the larger sample of cities with
populations of up to 100,000. This is not surprising, since in both years the
majority of cities receiving subsidies in the larger sample had populations of
less than 25,000.

The subsidy status of the 157 cities with populations of less than 25,000
under the old 406 programme (1978) and under the new 419 programme
(1984) is summarised in Table 2. Forty-one of the forty-eight contiguous states
are represented in the sample, with no more than eleven cities from any one state.
It is important that a significant number of cities were treated differently under
the two programmes. Forty-five lost subsidies between 1978 and 1984, while
twenty-seven gained subsidies. The remaining eighty-five cities maintained their
status, either with subsidies (41) or without (44). The sample size in each of the
four cells of Table 2 is sufficiently large to allow a meaningful statistical analysis
of the impact of subsidies on air service to small communities.

It is important for our subsequent analysis to establish that the 71 cities not
receiving section 406 subsidies in 1978 were in fact receiving no subsidies at all:
in particular, they were not beneficiaries of implicit cross-subsidies. Of these
cities, 39 were served only by commuter airlines with no common carrier
obligation to cross-subsidise unprofitable operations. Another ten cities were

4 These documents were internal memoranda from the Office of Essential Air Services which
listed the.points (locations) eligible for subsidy, points actually receiving subsidies, amounts
received, and the carriers serving the points for the years 1978—1984,

264



U.S. SMALL COMMUNITY AIR SERVICE SUBSIDIES L. F. Cunningham and E. W, Eckard

TABLE 1

Distribution of Cities Receiving Subsidies by 1980 Population

Population Range 1978 1984
75,000 — 100,000 8 (5.0) 2 (2.1)
50,000 — 75,000 11 (6.9) 2 (2.1
25,000 — 50,000 55 (34.4) 25 (25.8)
0 — 25,000 86 (53.8) 68 (70.1)
0 - 100,000 160 (100.0) 97 (100.0)

Figures in parentheses show the number of cities in each population range as a percentage of all
subsidised cities.

TABLE 2

Distribution of Sample Cities by Subsidy Status
(1980 Population < 25,000)

1984 Subsidy Status
Yes No Totals
1978 Yes 41 45 86
Subsidy
Status No 27 44 71
Totals 68 89 157

served both by commuters and by other carriers subject in theory to the common
carrier obligation. The existence of cross-subsidy was unlikely here because (1)
the presence of commuters suggests service was profitable, and (2) if the point
was not profitable for the non-commuters, the presence of the commuters made
abandonment relatively easy. Of the remaining 22 cities served only by non-
commuters, 10 were served by various local service carriers specialising in small
town service and without long haul routes — for them the service was presumably
profitable. Since, in general, most non-commuters had abandoned unprofitable
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TABLE 3
Summary Statistics
(N=157)
Year — 1978
Variable Mean Standard Minimum Maximum
Deviation
Arrivals/week per 3.90 5.39 0.4 63.5
1,000 population (ARRIV)
Fare (FARE) (N = 147) $57.36 $15.94 $17.51 $103.48
Jet proportion (JET) 9.9% 23.1 0% 100%
Total origins (ORIG) 5.68 357 1 16
Non-stop origins (NS) 2.91 1.56 1 10
Year — 1984
Variable Mean Standard Minimum Maximum
Deviation
Arrivals/week per 4.82 10.71 0.5 131.9
1,000 population (ARRIV)
Fare (FARE) (N = 147) $70.94 30.79 $5.37 $149.00
Jet proportion (JET) 3.3% 14.0 0% 100%
Total origins (ORIG) 4.54 3.35 1 17
Non-stop origins (NVS) 2.62 1.55 1 9

routes by 1978 (see section 2), it is probable that few, if any, of the other 12
cities served by only these carriers were benefiting from cross-subsidisation.

Table 3 presents summary statistics for the five service variables in 1978 and
1984. Arrivals per week per 1,000 population increased during this period, and
so did average ticket prices. The proportions of jet flights, total origins, and non-
stop origins all fell. The difference between each variable’s mean in the two years
is statistically significant at the 1 per cent level or better (two-tailed test), except
for arrivals per week per 1000 population, which is statistically significant at the

10 per cent level.
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5. HYPOTHESES

As noted above, the object of our analysis is to assess the presumption that formal
subsidies promote air service in small communities. Our main general hypotheses
are, therefore: (A) Other things being equal, the initiation of a subsidy increases
service, (B) other things being equal, the elimination of a subsidy decreases
service. These hypotheses are tested by comparing service variable means within
and between the four groups of cities corresponding to the four cells of Table 2.
To facilitate this analysis, a larger number of specific hypotheses are derived from
the two general hypotheses. - : : S
The first of these specific hypotheses are as follows:

1 Service increased in cities which gained subsidies between 1978 and
1984.

2 Service decreased in cities which lost subsidies between 1978 and 1984.

The next two specific hypotheses are motivated by a fear that tests of the above
hypotheses could be affected by exogenous factors influencing air service, such as
higher fuel prices and the elimination of entry and exit barriers as a result of
deregulation. These factors could have an effect on all variables independent of
the effects of a change in subsidy status. Therefore, the following hypotheses
compare changes in service variables for cities gaining and losing subsidies with the
changes in service variables for relevant control groups whose subsidy status
remained unchanged. These hypotheses are as follows: :

3 Service increased in cities which gained subsidies between 1978 and
1984 relative to cities which continued without subsidies.

4 Service decreased in cities which lost subsidies between 1978 and 1984
relative to cities which maintained subsidies.

The testing of two additional hypotheses is motivated by a fear that tests of
hypotheses 3 and 4 could be affected by a sample selection bias. Specifically,
during the transition period between 1978 and 1984, regulatory officials may
have been effective in initiating or maintaining subsidies only for those cities
with the poorest prospects for retaining air service without subsidy. If so, then
(for example) cities gaining subsidies could have shown less service improvement
than those remaining unsubsidised, even if they would have had even less service
without subsidy — that is, even if the subsidy was effective in improving service.
Therefore, the following hypotheses focus on subsidy status in 1984; that is,
comparisons are made between groups of cities deemed “needy” under the new
programme (5), and between groups of cities deemed not needy (6):

5 Service increased in cities which gained subsidies between 1978 and
1984 relative to cities which maintained subsidies.

6 Service decreased in cities which lost subsidies between 1978 and 1984
relative to cities which continued without subsidies.
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TABLE 4 '
Test of Hypothesis 1

Service Variable Levels (1978 and 1984) for
Cities Gaining Subsidies in 1984

(N=27)
Variable Year t-statistic
Comparison

1978 1984 of Means

ARRIV 3.36 3.18 -0.51
(0.37) (0.35)

FARE $55.60 $61.52 1.93¢
(3.00) (5.18)

JET 8.1% 0.0% —2.04°

' (4.0) (0.0)

ORIG 5.59 481 -1.19
(0.50) (0.51)

NS 2.93 2.52 -1.70
(0.22) (0.18)

Standard errors in parentheses.
C 10% significance, two-tailed test.

6. RESULTS OF THE STUDY

This section presents the results of statistical tests of the six hypotheses. The
analysis focuses on ARRIV as the principal service variable because the main
policy concern underlying the subsidy programmes is air service availability,
that is, the fear that small communities will have no service without subsidy.
While the price and quality of service are of obvious importance to consumers,
they are presumably of secondary concern to policy makers seeking to justify
income transfers. Each of the six specific hypotheses defined above is discussed
in turn.

Hypothesis 1

Table 4 presents mean values for all service variables in 1978 and 1984 for cities
which gained subsidies in 1984, that is, those without subsidies in 1978 but with
subsidies in 1984. Service for this group is expected to increase. First, ARRIV
declined slightly from 1978 to 1984, though the difference between the two years
is not statistically significant. FARE increased between the two years by a
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TABLE 5
Test of Hypothesis 2

Service Variable Levels (1978 and 1984) for
Cities Losing Subsidies in 1984

(N =45)
Variable Year t-statistic
‘Comparison

1978 1984 of Means

ARRIV 3.94 5.26 2.812
(0.42) (0.63)

FARE $63.86 $88.72 7.592

(N = 44) (2.22) (4.60)

JET 20.7% 5.7% —3.192
4.5) 2.8)

ORIG 7.71 5.49 -3.50%
(0.60) (0.58)

NS 3.60 3.20 -1.52
(0.28) (0.24)

Standard errors in parentheses.
2 19 significance level, two-tailed test.

statistically significant amount, though the impact of fuel price increases makes
this difficult to interpret. While FARE was higher in 1984 after the introduction
of subsidies, it might have been even higher without the subsidies. In addition, our
focus on list prices may also create an upward bias on 1984 fares, as noted earher
Turning now to the service quality variables, the level of jet service declined by a
statistically significant amount. In fact, none of these cities had scheduled jet
service in December 1984. ORIG dechned slightly, and so did NS; however,
neither of these differences is statistically significant.

Hypothesis 2

The next step in the analysis is to look at cities which lost subsidies between
1978 and 1984. Service for this group is expected to decline. Table 5 presents
mean values for all service variables in 1978 and 1984 for such cities. First,
ARRIYV increased from 1978 to 1984 by a statistically significant amount. FARE
also increased, but, as noted above, it is difficult to interpret this. The service
quality variables, JET, ORIG and NS, all declined, though for NS the difference
between the two years is not statistically significant.
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TABLE 6
Test of Hypothesis 3

Changes in Service Variables (1978 to 1984) for
Cities Without Subsidies in 1978

(N=71)
Variable 1984 Subsidy Status t-statistic
— — Comparison
Yes No of Means
(N=27) (N =44) ,
ARRIV —0.18 1.96 131
- (0.36) (1.59)
FARE $5.92 $11.47* 2.16°
(3.07) (3.36)
JET —8.1 ~1.2 1.47
(4.0 (2.5)
ORIG ~0.78 0.68 1.94%
(0.65) (0.38)
NS —0.41 —0.11 0.96
(0.24) (0.19) .

*N=40
b 5% significance level, two-tailed test.
C 10% significance level, two-tailed test.

Hypothesis 3

An alternative way of evaluating the effect of subsidies is to compare changes
in service variables between relevant groups during the period in question. This
approach has the advantage of (partially) controlling for exogenous factors
affecting service variables common to all groups: for example, fuel price increases
and deregulation. The first comparison is between cities gaining subsidies in 1984
and those which continued their unsubsidised status; greater service growth
is expected in the former group.

Table 6 presents mean changes.in all service variables from 1978 to 1984 for
cities not receiving subsidies in 1978. The first column contains data for cities
gaining subsidies in 1984, and the second for those which continued their
unsubsidised status. First, the change in  ARRIV was slightly greater for the
second group. FARE increased less in the group gaining subsidies by a statistically
significant amount. This result would be misleading only if the frequency and/or
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TABLE 7

Test of Hypothesis 4
Changes in Service Variables (1978 to 1984) for
Cities Receiving Subsidies in 1978

(N =86)
Variable 1984 Subsidy Status t-statistic
Comparison
Yes No of Means
(N=41) (N=45)

ARRIV 0.10 1.31 2.430
(0.17) (0.46)

FARE $4.74* $24.86+ 4,142
(3.59) (3.28)

JET -1.8 ~15.0 2.60°
(1.8) 4.7)

ORIG -2.17 —-2.22 0.07
(0.42) (0.64)

NS —-0.27 —-0.40 0.42
(0.17) (0.26)

Standard errors in parentheses.

* N =36.

+ N=44,

4 1% significance level, two-tailed test.
b 5% significance level, two-tailed test.

magnitude of fare discounting was greater for cities without subsidies in 1984.
With regard to the quality variables, ORIG increased more, by a statistically
significant amount, in the group remaining unsubsidised. NS and JET declined
more for the group gaining subsidies, though the difference between the two
groups in either case is not statistically significant.

Hypothesis 4

Table 7 compares mean changes in all service variables from 1978 to 1984 for
cities losing subsidies in 1984 with changes for those which retained their
subsidised status. The first column in the table pertains to cities retaining
subsidies, the second to those losing subsidies. Service experienced by the latter
group is expected to decrease by comparison with that of the former group.
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First, ARRIV increased by a greater amount in the group losing subsidies, and
the difference between the two is statistically significant. FARE growth was less,
by a statistically significant amount, for the group retaining subsidies. Again,
this would be misleading only if discount frequency and/or magnitude was greater
for cities unsubsidised in 1984. Of the quality variables, JET declined more by
a statistically significant amount for the group losing subsidies. ORIG and NS
declined by about the same amount for both groups.

Hypothesis 5

Hypotheses 5 and 6 are, in effect, re-examinations of hypotheses 3 and 4, and are
designed to control for the possibility of a selection bias (see above). Table 8
compares changes in service variables for cities receiving subsidies in 1984. The
first column refers to those maintaining subsidised status, and the second to those
which gained subsidy. The gainers are expected to show a relative increase in
service. In ARRIV and FARE there is little difference between the two groups,
though cities gaining subsidies actually show slightly worse performance (lower
ARRIV change and higher FARE change). Results for the quality variables are
mixed. Cities gaining subsidies fared slightly worse, as measured by JET and NS,
than those maintaining subsidies, though the difference between the two is not
significant for either measure. In contrast, cities gaining subsidies showed a
smaller relative decline in ORIG, and the difference is significant at the 10 per
cent level.

Hypothesis 6

Table 9 presents data for cities not receiving subsidies in 1984. The first column
covers cities which lost subsidies between 1978 and 1984, and the second refers
to cities which were unsubsidised in both years. The former group is expected
to have lower service growth. ARRIV is lower and FARE is higher for cities losing
subsidies, though the difference is statistically significant only for FARE. Changes
in all three quality variables are lower for this group than for cities which
remained unsubsidised, and the differences are statistically significant for JET
and ORIG.

Summary and Analysis

The results of the six hypothesis tests are summarised in Table 10. A “yes”
indicates that the direction of the observed statistical relationship supports the
hypothesis; a “no” indicates the opposite. Asterisks indicate relationships which
are significant at the 10 per cent level or better. All hypotheses are so stated that
support for the hypothesis is also support for the presumption that subsidy
programmes were effective.

For availability of basic service as measured by flight frequency, there is no
evidence that subsidies achieved their basic goal of increasing service levels.
If anything, there is slight evidence that they may actually have had an unfavour-
able impact. In contrast, the programmes appear to have been effective in keeping
fares down, if we assume that discounting has not been greater in unsubsidised
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TABLE 8

Test of Hypothesis 5
Changes in Service Variables (1978 to 1984) for
Cities Receiving Subsidies in 1984

(N=68)
Variable 1978 Subsidy Status t-statistic
Difference
Yes No Between
(N=41) (N=27) Means
ARRIV 0.10 —-0.18 0.71
(0.17) (0.36)
FARE $4.74% $5.92 0.25
(3.59) (3.07)
JET —1.8 -8.1 1.43
(1.8) (4.0) '
ORIG -2.17 —0.78 1.79°¢
(0.42) (0.65)
NS -0.27 —-0.41 0.47
(0.17) (0.24)

Standard errors in parentheses.
* N = 36.

€ 10% significance level, two-tailed test.

markets. However, it should be pointed out that the average subsidy-induced
fare reduction is not large; in other words, it does not appear that, without
subsidies, consumers would have been priced out of the market. With regard to
the quality variables, the subsidy programmes may have promoted more jet
service and a larger number of origins, though the results here are somewhat
mixed. There appears to have been no effect on the number of non-stop origins.
Particular interest attaches to the results for hypothesis 5, which focuses on cities
receiving subsidies in 1984, that is, those deemed most “needy” under the new
section 419 programme. The subset of cities gaining subsidy did not show any
improvement in service by comparison with those retaining subsidy.

Standard economic theory suggests that a subsidy encourages recipient firms
to produce “more” of the subsidised product at a lower price. Given downsloping
demand curves, lower fares induced by subsidies increase the number of
passengers per time period. However, the subsidised airlines did not respond to

273



September 1987 JOURNAL OF TRANSPORT ECONOMICS AND POLICY

TABLE 9

Test of Hypothesis 6
Changes in Service Variables (1978 to 1984) for
Cities without Subsidies in 1984

(N=289)
Variable 1978 Subsidy Status t-statistic
Difference
Yes No Between
(N=45) (N=44) Means
ARRIV 1.31 1.96 0.39
(0.46) (1.59)
FARE $24.86* $14.31% 2.60°
(3.28) (2.38)
JET ~15.0 -1.2 2.60°
4.7) (2.4)
ORIG -2.22 0.68 3.942
(0.64) (0.38)
NS -0.40 -0.11 0.88
(0.26) (0.19)
Standard errors in parentheses.
* N =44,
T N =40.

2 19, significance level, two-tailed test.
b 59, significance level, two-tailed test.

this by increasing flight frequency; this implies instead that passengers per flight
increased.

One possible explanation for the absence of impact on flight frequency is
suggested by the way in which the subsidies are implemented. Specific airlines
are selected to receive subsidies for serving a particular point: nearly always one
airline per point. Under these circumstances, the subsidy could act as a barrier to
entry by other airlines, allowing subsidised airlines to deter entry by adopting a
limit pricing strategy (that is, pricing just below the full cost of prospective
entrants).’ Thus, if the introduction of a subsidy reduces the number of carriers

5 Morrison and Winston (1986, p. 68) have suggested that “subsidies may actually be masking
profit opportunities available in (non-hub) markets”, though the rationale for this statement is
not explicit.
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TABLE 10

Summary of Results

Formal Subsidy Tests

Hypothesis ARRIV FARE JET ORIG NS
1 No No* No* No No
2 No#* Yes* Yes* Yes* Yes
3 No Yes* No No* No
4 No* Yes* Yes* Yes Yes
&) No No No Yes* No
6 Yes Yes* Yes* Yes* Yes

* Significant at the 10% level or better.

serving a point, it could also reduce flight frequency. There is evidence that the
current section 419 subsidy programme has indeed reduced the number of
carriers at subsidised points. In 1984, of the 68 points receiving subsidies in our
sample, 63 (93 per cent) were served by a single carrier. In contrast, only 48
(54 per cent) of the 89 points not receiving subsidies were served by a single
carrier. This in turn suggests that a significant proportion of the subsidies may
be dissipated as “monopoly” rents.

7. IMPLICATIONS

The current programme of subsidies for small town air service exists because
congressmen from states with large rural areas felt that deregulation would
create a major problem for air service to small communities. Specifically, they
believed that subsidy was necessary to prevent its substantial reduction or total
elimination. The empirical evidence presented here on air service to small
communities after six years of deregulation suggests that, in reality, the fears
of these congressmen were greatly exaggerated; and their assumptions on the
impact of subsidies cannot be supported. This study suggests that, while
subsidies have produced somewhat lower fares, they have had little impact on
other quality variables, and may have actually reduced flight frequency.

In sum, this programme appears to have accomplished little more than to
allow passengers at EAS locations to enjoy slightly lower air fares. Lower fares
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are undoubtedly welcome to these individuals, but one must question whether
it was truly the intent of Congress to create such benefits for a relatively small
number of individuals in small towns, and for the commuter airlines which serve
these individuals. The original objectives were the preservation of small town air
service in the short run and the promotion of self-sufficiency in the long run.
These were presumably sufficiently important social goods to justify a pro-
gramme of income transfer. However, Congress has, in reality, created a subsidy
programme with actual results which bear little relationship to original goals.
These goals were already being achieved by market place forces, and will
probably continue to be achieved by market place forces.

The present EAS programme will automatically expire in 1988. However,
the Reagan Administration has suggested eliminating funding for it in the fiscal
year 1987. The administration’s motives seem to be based on philosophy and
budget cost-cutting rather than on detailed empirical analysis, but the evidence
presented in this paper supports the elimination of the programme. If it is
retained for political reasons, and if Congress decides to continue subsidising
all cities now receiving subsidies, the mechanics of distributing the subsidy
should be changed. At present one carrier is chosen to receive a subsidy for
serving a certain point. As we have noted, this means that the subsidy may serve
as an entry barrier discouraging new competition. Subsidies should instead be
awarded to carriers based on (say) the number of passengers enplaned at the
location. That method of reimbursement will encourage a diversity of carriers
to provide service at subsidised locations, rather than promoting single-carrier
monopoly. A second alternative would be to promote open competition among
carriers for the subsidy, with (say) annual bidding, in which the lowest fare bid
for a given service level would win.® Even if this does not raise the number of
competitors and the levels of service at EAS locations, modification of the
payment system to promote consumer choice will confront the existing carrier
with the threat of new entry if it does not meet the demands of the market
place. v

If Congress stops short of the administration’s recommendation to eliminate
funding for the programme and decides instead to slash the overall levels of
subsidy, there will be a need to alter the specific criteria used to differentiate
locations which should rely solely on market place forces and locations which
warrant subsidies. It would, therefore, seem reasonable to attempt a systematic
identification of cities and places where the subsidy programme may have worked
effectively. A detailed study of these locations would be useful in determining
what factors led to increased service and, lastly, to select the proper criteria for
making other locations eligible for subsidy.

In conclusion, Congress must obviously consider whether the essential air
services programme should be ended. The overall empirical evidence presented
here for communities under 25,000 in population indicates that it should; but
the question is obviously a political one which requires further study before a
definitive answer is possible.

6 Fora complete discussion as applied to regulated utilities, see Demsetz (1968, pp. 55—66).
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