














Some Probable Effects of Deregulation on

Airline Industry Economics

JUAN C. O’CALLAHAN

ABSTRACT

The larger U.S. airlines will probably con-
tinue to face severe economic difficulties
throughout this decade. The reason for this
pessimistic projection is that the estab-
lished carriers will face a prolonged ero-
sion of their overall profits (in relation
to their costs) from sustained low-fare
competition by low-cost specialist carriers
that entered the air transportation industry
after deregulation. This erosion of profits
could be exacerbated not only by the expan-
sion of 1low-fare, new-entrant passenger
carriers of various specialty categories,
but also by the diversion of heretofore
profitable belly cargo to the vertically
integrated services of specialist freight,
mail, and package-express companies. The
conclusion drawn here is that the danger of
deregulation in the longer term may be in
producing the opposite of what it intended;
for example, less competition, half a dozen
mammoth air transportation companies, and
few small- or medium-sized carriers above
the regional carrier category.

The potential impact of the current challenges to
the airline industry in the long term is the focus
of the discussion in this paper.

The larger U.S. airline carriers will probably
face further sustained erosion of profits during the
1980s from new competition targeting business traf-
fic as well as discretionary travelers and new com-
petition for large volume freight as well as pack-
ages, priority and express cargo, and mails.

The discussion in this paper focuses on

1. New-entrant passenger carriers,
2. Other low-fare and specialist passenger car-

3. Low-cost passenger carrier expansion,
4, New-entrant cargo carriers,

5. Other specialist cargo carriers, and
6. Potential U.S. mail contractors.

New-entrant passenger airlines are predominantly
shorter-haul carriers for high-density markets, that
provide high-frequency, low-fare, one-class service.
These carriers are modeled after Pacific Southwest
Airlines (PSA), the original short-haul carrier and
Southwest, currently the largest supplier of short-
haul service. The operating concepts of these car-
riers are well known, for example, modern, but often
used, efficient equipment, high utilization, fast
through and turn times, high employee productivity
(through new reimbursement concepts and job descrip-
tions), no-frill services, high-density seating, and
simple fares coupled with low overhead. Southwest,
in 1980, at an average stage length of less than 300

miles, achieved a total operating cost of $6.80 per
mile (excluding interest expense) with 737-200 air-
craft and an operating profit margin of 23 percent.

The cost savings achieved by new-entrant carriers
are partly effected by

~ Aircraft productivity, for example, 11 1/4
hours versus; 7 1/2 hours utilization reduces
insurance rates, depreciation, and interest
expense (or lease cost) accounts by more than
30 percent on an hourly basis;

- Flight crew and cabin attendant productivity;
for example, fewer personnel per flight, more
flight hours per month, added job responsibil-
ities, less crew expenses, and lower wage
scales can save up to 60 percent on these ac-
counts versus equivalent pre-1980 trunk carrier
costs on similar route stage lengths; and

~ Moderate but cumulatively significant savings
on maintenance labor and burden, aircraft and
passenger handling, other passenger services,
ticketing and sales, and general and adminis-
trative cost accounts.

The resultant cost levels permit point-to-point
rate structures that are usually about 40 percent
below the 1981 economy fare levels in existence be-
fore the start-up airlines entered the market. The
rate structures are somewhat higher for new-entrant
carriers if older and less cost-effective aircraft
are used.

These low-cost airlines (established carriers
like Southwest, new entrants, and proposed start-
ups) have covered the obvious markets in the United
States, and where gaps exist, additional new car-
riers will likely enter the market. Recently, start-
ing a new domestic airline has been a remarkably
simple exercise. All that is needed is an Official
Airline Guide (OAG), basic Civil Aeronautics Board
(CAB) origin and destination data, and Economic Reg-
ulation (ER) 586 and other Form 41 data. With a few
months' work, an individual could formulate a corpo-
rate plan, prepare a CAB service application, and
develop a prospectus background presentation for
underwriters, lawyers, and banks. Readily available
funds, however, have recently been more difficult to
obtain, and several proposed start-ups may be unable
to secure adequate capitalization and financing.

Meanwhile a new challenge is developing. Lower-
cost specialist and former local airlines are moving
into 1longer-range and medium-density markets with
efficient twin-jet aircraft and with somewhat lower-
cost structures as previously discussed. Examples
might include Air Florida and Republic Airlines,
which are operating in numerous longer-range markets
between various quadrants of the United States. The
airlines that were formerly supplemental carriers
also operate low-fare scheduled services in certain
major long-haul markets, although a proportion of
these services are concentrated between secondary
airports. Perhaps of equal significance is a new
service concept proposed by Texasamerican. This
concept consists of a medium, long-haul network
extending from the fast growing, previously under-
served (before mid-198l) areas comprising the south



Texas and Oklahoma basins with a marked concentra-
tion on first-class and full-fare higher-yield ser-
vices.

Half a dozen carriers equivalent to Texasameri-
can-—-not necessarily all new entrants (Southwest,
Federal Express, Air Florida, and several other
carriers)--would readily employ the same concept on
a larger scale. If, economically, these carriers
were as efficient as Southwest in this different
service-tier structure, they could force the larger
airlines to compete with below-cost fares over a
sizable portion of their medium-range systems. Be-
sides capturing significantly higher yield traffic,
a medium, long-haul low-fare (low economy fare and
also low first-class fare) specialist industry com-
prising, for example, 100 aircraft by the mid-1980s,
would exert even greater pressure on the larger
airlines to reduce overall yields to generally un-
profitable levels.

The U.S. air cargo industry, generally, has not
witnessed dramatic change in terms of growth, new
service concepts, or marketing techniques (with

certain specific exceptions). During the decade of
1971-1981, cargo ton-mile growth by the former trunk
carriers and the all-cargo carriers was only 4 per-
cent per annum—--higher, of course, in belly cargo
than in freighter aircraft. Since the deregulation
of cargo in late 1977, average annual cargo ton-mile
growth to 1980 has been even lower, whereas cargo
yvields have increased at almost the same level as
passenger yields.

In short the potential impact of cargo deregula-
tion has yet to demonstrate any significant break-
throuqh. Some adverse economic effects, however,
may appear earlier than expected. What of the fu-
ture? The large forwarders are acquiring or begin-
ning to contract for their own aircraft fleets.
Vertically integrated, surface-air transport is a
frequently heard new buzzword. Yet the complexity
of U.S. air cargo is little understood and virtually
not studied in depth except by theose in the freight
forwarder field and a few cargo-oriented airlines,
such as Flying Tigers and Northwest. Cargo appears
to be the step-child of the air transport industry.

In Europe Cargolux expanded its business based on
an effective surface transfer fleet (contracted in
part) in addition to a low-cost, quasi-charter
planeload schedule structure. In consortium with
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tured a freight market that had nothing to do with
its own national country of origin or destination.
Its traffic was and still is German, British, Dutch,
French, Middle FEast, Far East, West African, United
States, and Central and South American. It operates
747 freighters on its main routes at the lowest
available ton-mile costs. Luxembourg is essentially
a transfer hub the equivalent of Memphis for Federal
Express, but for large volume freight instead of
small express-service packages. Cargolux may have
to struggle economically, particularly in the short
term, but it is not difficult to perceive the losses
its freight competitors will have to sustain in
order to crush Cargolux.

What would be the impact on the larger U.5. car-
riers if a carrier similar to Cargolux emerged in
the United States, or, taken a step further, a car-
rier that was corporately integrated with the major
freight controlling forwarders? The probable answer
is that the response (in the mid to late 1980s) of
some of the more aggressive larger airlines would be
to integrate vertically, acquire and operate many
more freighter aircraft wunits, or incur further
losses. This in turn could tend to reduce combina-
tion aircraft belly loads and lower the vital prop-
erty yields on these aircraft that now make the
difference between profit and loss.

Transportation Research Record 958

The potential erosion of combination aircraft
yields through diversion of freight will put new
pressure on the larger airlines to increase passen-
ger fares. At the same time, these airlines, as
discussed previously, may be facing the challenge of
widespread pressure from smaller, low-cost carriers.

In a specialist cargo category, Federal Express
demonstrated a new concept which, in its field, was
far more dramatic than Southwest's example in the
passenger category. In 1981 Federal Express achieved
an operating profit of more than $100 million de-~
spite its use of a large number of small, relatively
high~cost aircraft. The current Federal Express
economic cost structure, as a percent of gross, can
be reasonably estimated as follows:

Percent
Cost Structure Gross
Flying operations 30
Field services and hub and spoke handling 35
Selling and marketing 5
Administrative and other 12
Operating profit 18

Federal Express, until now, has had little need to
be concerned with lowest ton-mile cost aircraft: its
parameters were lowest-per-mile costs because its
break-even load factors (and probably its on board
load factors) were remarkably low. Thus it had the
advantage of being able to acquire used, former-gen-
eration, low-depreciation, and low interest-expense
burdened aircraft. Recent departures from this
principle include its acquisition of new 727-200
aircraft, instead of used DC8-60 series types, and
relatively expensive DC-10-30s. However, even with
the more expensive 110,000-1b payload DC-10-30 air-
craft--as loads become significantly greater and
average density decreases--Federal Express's remark-
able profit-making capability can be illustrated by
observing that its break-even load factor on this
aircraft is probably less than 10 percent. A theo-
retical example (based on 1981 conditions) is as
follows:

- DCl0 coast-to-coast via Memphis operating cost:
$55,000

- Flying operations and hub handling cost offset
per piece (at 50 percent of average piece
\;hal.g&; H 316

~ Break-even number of pieces on board: 5,500

- Average DC1l0 on board break-even load tons (at
1.5 1lb/piece): 4.13

- Average DCl0 break-even load factor:
cent

7.5 per-

What do all these factors have to do with current
challenges to the airline industry? First, in ret-
rospect, Federal Express's innovation is a concept
that any major airline could have originated. How-
ever, new forms of cargo-related studies were not
then being undertaken, and high-investment cargo
concepts were anathema to major airline managements.
Second, the CAB Sunset Act could encourage U.S.
Postal Service contracting which--coupled with the
example set by Federal Express--might 1lead the
postal giant to develop a similar concept. Third,
several relatively new participants in the express
package field could develop central sorting hub
structures thereby siphoning from the major airlines
not only priority pieces but other categories of
freight traffic as well.

U.S. Postal Service contracting authority could
be a catalyst for extensive, full-planeload mail
conveyance contracting similar to the military Log-
air and Quicktrans contracts. If planeload rates
are attractive (preliminary indications are that



they could be some 25 to 30 percent below equivalent
1981 CAB mail rates), the U.S. Postal Service could
justify airlifting certain categories of surface-
rated mails. This could mean more domestic mail
being transported by air, but less being transported
in scheduled service belly compartments. Once again,
this could mean a further erosion of combination
aircraft yields. The major carriers will undoubtedly
bid for U.S. Postal Service contracts, which prob-
ably total more than $400 million annually, but not
all carriers will necessarily get them, whereas all
carriers will face continued and increased pressure
on the profitability of their passenger operations.

If these challenges are real, the larger airlines
will react in a number of ways to counter low-fare,
short-haul specialists, medium long~haul low-cost
specialists, express-package specialists, forwarder-
cargo airline specialists, and other new-entrant
carrier specialists. It could take a decade to wage
a counter-strategy, and during those years the
larger airlines could experience large and continued
losses. (This conflict might well be similar to the
decades-long battle of the large international
scheduled airlines versus the charger carriers on
the North Atlantic, where everyone lost.)

Domestically, some of the stronger major air-
lines, such as United, American, Delta, and North-
west, could eventually win this conflict and force a
number of new entrants out of business. To do so,
however, will require a sustained erosion of their
potential profit base. Furthermore, some of the
weaker major airlines will be caught in the middle
and may not survive.

As part of the counter-strategy, some of the
larger carriers will probably get far larger. They
may effect further mergers, integrate with freight

and other specialist concerns, possibly create spe-
cialist carriers of their own, and become giants if
they can.

The so-called nationals, in order to be viable in
the 1longer term, may also have to form liaisons,
mergers, or acquisitions and formulate a difficult
strategy of rapid growth without incurring large
losses. Long-haul national carriers could merge
with medium- and short-haul feeder carriers, for
example, or vice versa, and become effective full-
service airlines (e.g., Transamerica with Republic,
World with Frontier). They also may have to inte-
grate with freight specialists, if possible. There
will be a number of failures, and these will not all
be new entrants or smaller airlines.

The danger of deregulation in the long term is
that it may produce, in the United States, the op-
posite of what was intended--for example, less com-
petition, half a dozen mammoth air transportation
companies, and very few small- or medium-sized car-
riers (above the regional category).

In the interim, the economic outlook for the
larger established airlines during this decade is
generally bleak except for a year or two of fair
profits~-but certainly nowhere near the sustained 15
percent return on investment the industry needs to
reequip periodically and to provide effective growth
and service. For some carriers the challenge to
remain viable will be difficult. Long~range stra-
tegic planning and development of innovative
concepts have never been more important.

Publication of this paper sponsored by Task Force on
Economics of Air Transport.

Discount Fare Market Research, 1981-1983

DONALD J. BENNETT

ABSTRACT

In 1981 and again in 1982-1983 Boeing spon-
sored surveys of passengers flying on U.S.
and Canadian airlines to determine their
responses to various proposed discount fare
plans. From analysis of these surveys, it
is apparent that (a) passengers will use
reduced fares, even for small savings, when-
ever it is convenient for them to do so; (b)
passengers who did not use a discount fare
listed fare restrictions more often than any
other reason; and (c) the ability of passen-

gers to meet restrictions varies greatly
depending on the characteristics of the
market being considered. Incorporation of

these findings into the design of discount
fare plans is critical for an airline with
an objective of maintaining or increasing

profit levels. Proposed discount fare plans
must be carefully evaluated. Market research
is necessary to determine discount 1levels
that will stimulate additional travel with-
out undermining profitability. Characteris-
tics of travel in the targeted markets must
be determined in order to design restric-
tions that effectively control the tendency
of potential full-fare passengers to divert
to discount fares.

Discount fares can have a significant effect on the
profitability of an airline. To understand this
effect, it is necessary to evaluate the response of
the marketplace to a proposed fare--from the point
of view of both the traveling public and an air-
line's competitors. Boeing continues to sponsor



research that attempts to characterize these re-
sponses and their effects on airline profits.

Although most publicity about deep discount pric-
ing and fare wars has occurred since the Deregula-
tion Act of 1978, the first Boeing studies began in
the low traffic growth years of the early 1970s.
With the cooperation of 18 airlines Boeing has sur-
veyed more than 63,000 airline passengers since 1972
to gauge their response to different discount fares
(Figure 1). In actual airline planning environments,
many times that number of surveys may be needed
annually; however, for the purposes of investigative
research, all that is required is sufficient detail
to ensure that results are statistically signifi-
cant. Summaries of previous Boeing discount fare
management research are available (1-4).
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FIGURE 1 Boeing involvement in promotional fare surveys,

Boeing has recently analyzed two sets of passen-

ger surveys of discount fares The firet scurveve
gér Buryaye of dlscounk £iras, The firet surveys
were conducted from August to November 1981; the
secend from September 1982 to March 1983, The two

sets involved a total of 10 U.S. and Canadian air-
lines and 25,000 passenger responses (Figure 2).

The primary questions addressed by the 1981 and
1982-1983 survey were

1. How are passengers responding to the discount
fare environment?

2. Will passengers accept degradation in quality
of service in exchange for fare reductions?

3. What types of restrictions are effective in
preventing the use of discount fares by travelers
who would otherwise fly at full fare?

For proprietary reasons the survey results pre-
sented are composites of the individual airline and

1981 1982/83

e AIR CAL e AIR CAL
e AMERICAN e AIR CANADA
e CONTINENTAL o CONTINENTAL
e FRONTIER e CP AIR
e USAIR e PIEDMONT
e WESTERN ¢ REPUBLIC

¢ WESTERN

13,000 PASSENGER 12,000 PASSENGER
RESPONSES RESPONSES

FIGURE 2 Airline participants in surveys.
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market results obtained; therefore, they may not
apply to specific market situations. They are in-
tended to be compared with proprietary individual
market data and to indicate trends.

RESTRICTIONS ARE IMPORTANT ELEMENTS OF
DISCOUNT FARE PLANS

One objective of the 1981 and 1982-1983 surveys was
to evaluate consumer perception of airline pricing.
Passengers were asked a series of fare-related ques-
tions designed to identify the type of fare they
thought they were using for their current trip. The
results reflect the types of fare plans available at
the time the surveys were conducted (Figure 3).

In 1981 discounts in the U.S. approached 45 per-
cent of the published full coach fares. Restrictions
varied from none to a requirement for 2 weeks ad-
vanced booking combined with a Saturday night stay.
During this period U.S. travelers were about evenly
divided between those who thought they were paying
full fare and those who thought they were paying
less. Fifty-one percent of the U.S. respondents
thought they were using a discount fare.

CANADA
FIGURE 3 Passengers’ perceived fare.

During the 1982-1983 survevs U.S. discounts ap-
proached 50 percent of published full coach fares
and many markets had no restrictions on the lowest
available fares. Accordingly the number of U.S.
passengers who thought they were paying less than
full fare increased from 51 percent in 1981 to 62
percent in 1982-1983, However, only 31 percent of
the Canadian respondents thought they had obtained a
discount in this same 1982-1983 time period. This
difference in the number of perceived discount fare
users is prcobably attributable to restrictions in-
corporated into the Canadian discount fare plans. In
Canada typical fare restrictions required 2 weeks
advanced booking combined with a ®"first Sunday"®
earliest return to qualify for discounts of approxi-

matalw AR narcent
mately &2 pereenc.

Further evidence of the effectiveness of restric-
tions in limiting the use of discount fares was
obtained when respondents were asked why they had
not used a discount fare. Restrictions were the
most frequently given reason why full-fare passen-—
gers did not use a reduced fare (Figure 4).

PASSENGERS ACCEPT TRAVEL INCONVENIENCES FOR
SMALL SAVINGS

A second objective of the surveys was to gain some
insight on how fares affect passenger behavior in
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SERVICE NO SPACE

the flight selection process. The issue addressed
was the trade-off between 1level of discount and
quality of service. Specifically, will passengers
accept degradation in gquality of service to obtain a
fare reduction?

In both the 1981 and 1982-1983 surveys, 20 ser-
vice quality versus discount fare scenarios were
tested. Each respondent evaluated only one scenario
(Figure 5). In 1981 the discount levels tested were
10, 20, 30, 40, or 50 percent lower than the current
fare. In 1982-1983 the discounts were 5, 10, 30,
50, or 60 percent lower than the current fare. To
obtain the discount, quality of service would be
reduced by the addition of one or two stops. 1In
some scenarios one of the stops required an airplane
change (connect). Respondents were advised that
each additional stop, whether through plane or con-
nect, would increase their travel time by 1 hour.
The airline and airplane type would remain the same.

Results obtained from the surveys are expressed
as diversion rates (Figure 6). This diversion rate
for a given scenario is the fraction of passengers
surveyed who said they would accept the proposed
reduction in quality of service to obtain the dis-
count fare. The top of each shaded band in Figure 6
represents the diversion rates associated with the
scenarios that require one additional stop. The
bottom of each band represents scenarios that re-
quire one through-plane stop and one connect (i.e.,
two stops). Diversion rates for the one-stop/one-
connect and through-~plane two stop scenarios are
bounded by these limits.

In 1981 more than half the passengers surveyed
said they would accept the reduced service and use
the discount fare. A large proportion of the respon-
dents indicated they would use the fare even at

DISCOUNTS (%):
5,10, 20, 30,40, 50, or 60

[N "
Assume you could obtain a dlscounl from the fare you are
| using today. {For example, you would save $12.50 on a round- ’
trip fare of $250.) The discount would be on a flighl with:
* One additional slop

CONNECTS:
*\ Wilh a change of airplanes/_o OR 1 ’

* \Up to 1 hour added to travel time
STOPS (ADDED TIME)
1{(1 HR) OR 2 (2 HR)

For your current trip, would your plans, commitments, or
business have permitted you to use the above fare?

I yes, would you have used the above fare?

FIGURE 5 Service quality versus discount fare scenarios.
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small reductions. As the discount increases, the
increase in diversion rate is disproportionately
small. Comparisons of 1981 with 1982-1983 measured
diversion rates show that the 1982-1983 respondents
were even more willing to divert.

The 1982-1983 survey was expanded to examine
diversion rates as a function of dollar savings, in
addition to a percent reduction from the current
fare. The results provide an even stronger indica-
tion of passenger willingness to sacrifice quality
of service for small reductions in fare (Figure 7).

About 60 percent of all passengers said they
would divert to a flight requiring an extra stop for
savings of only $25 or less. For any amount greater
than $25, the responses indicate more than 80 per-
cent would be willing to divert. Even with the
inconvenience of two extra stops, one of which en-
tails an airplane change, and the addition of 2
extra hours of travel time, approximately 70 percent
of the respondents said they would divert if the
savings were more than $50. Further study is recom-
mended to confirm these results because few data are
available for some specific savings intervals. Simi-
lar data from Canadian carriers were not extensive
enough to be statistically significant.

The implication of these results for the airline
industry seems clear. Diversion is not so much a
function of discount as it is of convenience. Pas-
sengers will divert, even for small savings, when-
ever it is convenient for them to do so. To minimize
the diversion of passengers who would otherwise pay
full fare, restrictions are necessary.
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BUSINESS VERSUS PLEASURE CLASSIFICATION IS A
INSUFFICIENT RESTRICTION

A third objective of the survey was to evaluate the
extent to which restrictions reduce the diversion of
full-fare passengers to a discount fare. The evalu-
ation of a passenger's ability to meet restrictions
was based on the characteristics of the trip being
taken when the survey was conducted. Passengers
were questioned about the advance planning and dura-
tion of their current trip as well as whether they
would be away over a weekend (Figure 8). Passengers
were also asked the primary reason for the ¢trip
(Figure 9), their perceived fare type, and who paid
for their ticket.

Analysis of the survey results revealed widely
varying ability to meet restrictions. To obtain
more meaningful results, it was necessary to group
the respondents into homogeneous groups instead of
attempting to evaluate all of the responses to-
gether. To group the respondents, analysis of vari=-
ance was performed on the advance trip planning,
advance reservations, and trip duration responses.
Validation of these classifications was based on
responses detailing perceived fare type, who paid
for the ticket, and primary trip purpose.

Results indicate that the traveling public can be
more accurately grouped into four categories (i.e.,
discretionary Dbusiness, discretionary personnel,
nondiscretionary business, and nondiscretionary
personal travelers) than into the often used busi-
ness versus pleasure definitions (Figure 10).
Roughly one-third of the responses fell in each of
the nondiscretionary business, discretionary busi-
ness, and discretionary personal categories. The
names are somewhat arbitrary labels for groups of
passengers who exhibit similar trip characteristics.
Although not necessarily indicative for all travel-
ers wilthin each category, the names generally re-
flect the predominant trip purpose.

The ability to meet restrictions easily varied
greatly among categories (Figures 11-14). Nondiscre-
tionary personal travelers were the least able to
meet advanced booking restrictions. Little attempt
was made to analyze results from this category be-
cause it involved such a small proportion (about 4
percent) of the responses. Nondiscretionary business
travelers were also frequently unable to meet poten-

tial fare i1estrictions. AL the other and of the
[] biscreTioNARY
[ ] NONDISCRETIONARY
30% 30%
BUSINESS CONFERENCE
::Z?;N;:E"T GOVT/MILITARY
E
ACCOMPANY
AP OINTMERT FAMILY MEMBER
CONFERENCE MOVING/
ATTENDING
SCHOOL
MULTIPLE
BUSINESS
AND PLEASURE
OTHER
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How long before your departure from home did you decide to
make this trip?

days
How long will you have been away by the lime you return
home?

days
Between the time you left home and your return will you
have been:

Away over a Friday night?

O Yes O No

Away over a Saturday night?

0 Yes 0 No
TFIGURE 8 Trip planning yuestions.

Why are you taking this trip? (Please check all items that apply.}

{J Business appointment
[J Business conference/
convention/meeting
[J Government/military
O Accompanying family’

member

{0 vacation/sightseeing

[ visiting friends/relatives

[J Personal emergency

[J Moving/attending
school/research

(J Other

FIGURE 9 Reasons for travel.

spectrum, the discretionary personal travelers were
best able to qualify for discounts; and discretion-
ary business travelers fell between the other two
major categories.

The percentage of passengers who satisfy any
particular combination of conditions is probably a
minimum that could divert if really given a chance
to pay a lower fare. The data reflect only what
passengers actually did with regard to trip planning
and duration for their current trip. No comparable
data were collected to determine passenger willing-
ness to compromise travel plans to obtain fare re~-
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\U.S. RESPONDENTS

36%

VACATION

VISITING FRIENDS
OR RELATIVES

4%

PERSONAL
EMERGENCY

BUSINESS TRAVELERS

PERSONAL TRAVELERS

FIGURE 10 Reason for travel grouped by similar characteristics.
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FIGURE 14 Ability to meet fare restrictions—U.S. and Canada 1982-1983,

7-day advance hooking.

HALF OF ALL BUSINESS TRAVELERS MAY REACT LIKE
VACATIONERS

The characteristics of discretionary business
travelers may be more like those of discretionary
personal (pleasure) travelers than to nondiscretion-
ary business passengers (Figure 11). Therefore,
advance booking restrictions alone are likely to be
effective for only the nondiscretionary business
third of U.S5. passengers. Iven for that group, more
than 50 percent made reservations at least 7 days in
advance of their flight. This suggests that if
prebooking is the only restriction, it probably
needs to be significantly longer than 1 week to be
effective in controlling diversion from higher fares.

COMBINATIONS OF RESTRICTIONS FURTHER REDUCE DIVERSION

Adding a l-week minimum stay condition to an advance
booking requirement significantly reduces the number
of passengers who can easily comply (Figure 12).
This is especially true for the business traveler.
When a l-week stay is required, discretionary busi-
ness passengers show characteristics closer to non-
discretionary ones than they did without that condi-
tion. If only one type of restriction is to be
used, a l-week minimum stay is probably a more ef-
fective diversion control than a l-week prebooking
requirement.

Questlons about weekend overnighls were included
in the 1982-1983 series of surveys. For nondiscre-
tionary business travelers, a weekend-stay require-
ment is almost as restrictive as a full-week stay
requirement (Figure 13). The other two major cate-
gories of passengers are more likely to be able to
comply with a weekend stay than a full-week require-
ment. The passenger's ability to satisfy restrictive
conditions is further reduced if a 1l-week advance
booking is added to weekend overnights (Figure 14).

These results emphasize that an airline should
evaluate a targeted discount market carefully before
implementing a proposed fare plan. Because different
segments of the traveling public exhibit a wide
variety of travel characteristics, market composi-
tion must be determined to develop an effective set
of restrictions. Based on the aggregated data, a
7-day minimum stay requirement was an effective
restriction; however, it could be prohibitive or
useless in individual markets. For example, in the
Los Angeles-Las Vegas market, a 7-day minimum stay

would probably eliminate almost all travelers. At
the other extreme, a long-range vacation market such
as Chicago-Honolulu might be largely unaffected by a
week's minimum stay requirement. To prevent diver-
sion effectively and still encourage additional air
travel, discount fare restrictions must be developed
and applied on an individual market basis.

DISCOUNT FARES MAY RESULT IN LOSS OF PROFIT

An airline must strengthen its traffic base before
introducing discount fares to improve profitabil-
ity, because a reduction in yield (revenue per pas-
senger-mile) unavoidably accompanies discounts.
Ideally the desired increase in traffic will result
from new passengers. That 1s, people who would not
have traveled at all, or would have used same alter-
nate mode of transportation, will be induced to fly
by attractive discount fares. From an airline's
perspective, this is highly desirable. The marginal
cost of carrying an additional passenger is low.
Even though the discount fare is less than the pub-
lichad fnll fare. the nntantial fnr incrreased nrofit
exists.

As demonstrated by the results of the 1981 and
1982-1983 surveys, passengers who otherwise would
have flown at full fare will also attempt to use the
reduced fare. From these passengers, the airline
receives less revenue than they would have without
offering the discount--with a negligible correspond-
ing reduction in costs. Because of the high likeli-
hood that competitors will match the lowest fares,
an airline cannot depend on enticing passengers from
competitors. Therefore the question becomes, Will
profit increases resulting from carrying new traffic
be sufficient tu ovffset profit losses that result
from full-fare passengers who switch to the reduced
Fara?

At a minimum, an analysis of stimulation and
diversion rates is required. The stimulation rate
is the number of passengers who will fly only with a
discount (expressed as a percentage of potential
full-fare passengers). The diversion rate is the
percent of potential full-fare passengers who will
try to use a reduced fare. These concepts are sig-
nificantly different from the generation and dilu-
tion rates used some times. Generation is the per-
cent of on-board passengers flying at reduced fare
and dilution is the percent reduction in average
yield after introducing the discount fare.
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In its simplest form, the percent net revenue
change that results from the introduction of a dis-
count fare plan is

[% net revenue change] = [% revenue increase due to stimulation]
less [% revenue decrease due to diversion]
= [stimulation rate x (I - % discount)]
less [diversion rate x % discount]

U.S. AND CANADIAN DISCOUNT FARES IN 1982-1983
WERE UNPROFITABLE

Using the results from the 1982-1983 surveys, it is
possible to quantify this simplified model of the
effect of discount fare plans on net revenue. Some
assumptions are used that limit the validity of the
model.

- Stimulation and diversion rates for both the
United States and Canada are from the 1982-1983
survey estimates. These results are composites
resulting from the various discount 1levels
available during the survey.

U.S.  Canada
Stimulation (%) 25 15
Diversion (%) 67 34

- Sufficient capacity is available to accommodate
all full-fare and discount passengers.

The first assumption, relying on composite data,
implies that stimulation and diversion rates are
independent of discount level. Although probably
realistic for diversion, this assumption is reason-
able for stimulation only at moderate levels of
discount, say 20 to 40 percent (2,3). It is also
assumed that respondents were representative of
their nation as a whole. The second assumption
implies that there is no rejected demand on the
flights under consideration. This is generally not
true. Variability of demand, alone, results in the
requirement to turn away passengers occasionally.
This phenomenon may be exacerbated by the implemen-
tation of poorly designed discount fare plans. Often
prebooking restrictions are a condition for obtain-
ing reduced fares. If capacity management techniques
are not used, the “early booking characteristics of
discount-fare travelers may result in the displace-
ment of potential full-fare travelers.

It is 1likely that these simplifying assumptions
are technically invalid for many actual markets.
Nevertheless, this simplified example clearly de-
picts the danger of poorly designed discount fare
plans. The United States exhibited both higher
stimulation and diversion rates than Canada, result-
ing in greater revenue increases due to stimulation,
but also greater losses due to diversion (Figure
15). At discount levels in excess of 25 percent,
the estimate of U.S. net revenue change is less than
that for Canada (Figure 16). Estimated net revenue
change is negative for both countries if the average
discount exceeded 30 percent.

These results become more bleak when associated
profit levels are considered. In actual operation,
there are added costs associated with each new pas-~
senger, such as fuel, food, and advertising. There
is also the probability that some full-fare demand
will be turned away, reducing profit 1levels even
further.

DETAILED ANALYSIS IS REQUIRED BEFORE IMPLEMENTATION

To maintain or increase profitability, proposed
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discount-fare plans must be carefully evaluated.
Most successful discount-fare plans will exhibit
stimulation rates that are somewhat lower than the
associated diversion rates. However, care must be
taken to foster stimulation while controlling diver-
sion and protecting full-fare demand from displace-
ment. Market research is necessary to determine
discount 1levels that will stimulate additional
travel without reducing profits. Characteristics of
the targeted markets must be determined before re-
strictions can be designed to effectively control
diversion. Also, capacity management is required to
determine appropriate discount capacity to protect
full-fare demand.

SUMMARY

1. Fare is a major variable in the flight selec-
tion process of an airline passenger.

2. Passengers will divert to flights that re-
quire longer transit times for a small saving.

3. Restrictions help minimize diversions. The
effectiveness of a restriction is dependent on the
characteristics of the passengers in each market.

4, It is highly probable that the discounts of-
fered in the United States and Canada in 1982-1983
reduced profits.
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Airline Cost Trends as Viewed by an

Airframe Manufacturer

C

ABSTRACT

Aircraft price trends and aircraft opera-
tional costs are presented. It is shown

that compared with other airline costs, the
investment cost per seat for commercial
transports has been a bargain. Operational

costs per seat mile declined by 75 percent
between 1936 and 1971. Trends in investment
cost per seat are analyzed, beginning with
the 1lntroauction OI turplne-=puwered
ports. The cost impact of applying advanced
technology to commercial transport airframes
is also reviewed. The average annual rate of
technology improvement is estimated at 2.5
percent. It is shown that the technological
sophistication of commercial transport air-
craft has more than doubled in one genera-
tion. But because of a decline in cost
weight per seat in successive models of
families of alrcraft, constant dollar in-
vestment cost per seat for turbine-powered
transports has risen only modestly. Airline
labor costs for profitable carriers will
increase at or above increases in the con-
sumer price index, whereas labor settlements
less than this index may be the pattern for
unprofitable carriers. Aircraft productiv-
ity, measured by annual seat miles per air-
craft, increased at an annual rate
of almost 8.5 percent between 1957 and 1979.
Future increases in productivity are most
likely to occur by increasing aircraft uti-
lization. Design-to-cost procedures and
computer-assisted design and manufacturing
techniques will minimize the cost of future
commercial transport aircraft, and future
jet aircraft will continue to be a bargain.

Lraus—
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Aircraft price trends are reviewed in this paper.
Constant-dollar investment cost per seat of turbine-
powered transports rose at a modest average annual
rate of 0.5 percent in the 1960s and 1970s. These
prices do not reflect the advanced technology that
has been incorporated into them. The approach used
to measure improvements in technology was to compute
the rate of change in constant dollars per pounds of
aircraft cost weight. This rate far exceeded the
increase in investment cost per aircraft seat. This
investment in technology brought about a significant
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1971. More recently labor and fuel have caused an
increase in direct operating costs. Current wage

settlements are about 9 to 10 percent and it is not
clear at this time whether organized 1labor will
adapt its goals to the new deregulated environment.
Jet fuel prices in 1982 dollars are not currently
forecasted to surpass 1981 1levels until the late
1980s.

Potential increases in aircraft fleet fuel ef-
ficiency, attributable to improvements in airframes
and engines, are expected to average 2.7 percent
between 1981 and 1992. When U.S. domestic trunk
operational costs from 1967 to 1980 are unitized on
a cost per flight hour basis, it is evident that
maintenance costs have not risen in proportion to
the increases in airframe size, technological com-
plexity, and Federal Aviation Administration re-
quirements.

Although there have been only modest increases in
investment cost per seat, annual seat miles per
aircraft increased at an average annual rate of
almost 8.5 percent between 1957 and 1979. System-re-
lated airline costs remain high, and automation of
the air traffic control system to reduce flight
delays is the probable solution. There will be
continued efforts on the part of the commercial
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TABLE 1 MecDonnell Douglas Aircraft Prices

PRICE (MILLIONS OF DOLLARS) SIGNIFICANT
DATE TECHNOLOGY
AIRCRAFT INTRODUCED CURRENT CONSTANT 1982 EVENT
DC-3 6/7/36 0.110 1.300 ALL-METAL
CANTILEVER
RETRACTABLES
DC-4 1/18/46 0.363 3.400 4 ENGINES, OVERWATER
DC-6 3/28/47 0.640 4.800 PRESSURIZED CABIN
DC-6B 4/11/51 1.068 6.000
DC-7 11/4/53 1.790 9.300 TURBOCHARGED
ENGINES
DC-8-10 6/3/59 4.800 15.400 TURBOJET ENGINES
DC-8-50 4/3/61 6.000 23.400 FANJET ENGINES
DC-10-10 7/29/71 19.000 49.600 HI-BYPASS FANJET

ENGINES

airframe manufacturers to hold down the cost of
designing and manufacturing new aircraft.

AIRCRAFT PRICE TRENDS

Table 1 gives the current and constant-dollar cost
of seven McDonnell Douglas commercial transports
that were successively introduced over a period of
35 years. The DC-3, the most successful airliner of
its era to enter airline service, was introduced in
1936. It carried 21 passengers at a cruising speed
of 180 miles per hour, for a range of 1,380 statute
miles. The 803 aircraft manufactured commercially
carried 95 percent of all civilian air traffic. In
1936 dollars, the price per seat was $5,000. 1In
constant 1982 dollars, however, the price per seat
was $62,000. When the DC-8 Series 10 was introduced
in 1959, its price per seat was §$36,000 in 1959
dollars and $145,000 in constant 1982 dollars.
Gains in seat-mile productivity between the DC-3 and
DC-8 Series 10 were gigantic when compared with the
134-percent increase in constant-dollar seat price.
Price per seat, in 1982 dollars, increased from
$62,000 in 1936 for the DC-3 to $162,000 in 1971 for

the DC-10 Series 10. This is an absolute increase of
only $100,000 per seat for immense advances in
speed, comfort, service, reliability, and safety,
not to mention sharply lower fares. For example,
between 1939 and 1976, constant-dollar fares (New
York-London) fell 72 percent or at an average annual
rate of 3.5 percent (l).

Investment cost per seat for turbine-powered
transports is shown in Figure 1 in both current and
constant 1982 dollars. A series of regression analy-
ses was performed using these two sets of data. In
both cases, the best fit was a geometric straight
line or the logarithmic form of a least-squares
trend line. Between 1960 and 1980 the investment
cost in current dollars per seat for turbine-powered
transports rose at an average annual rate of 5.8
percent. On a constant-dollar basis, however, the
cost per seat rose at a modest average annual rate
of only 0.5 percent. The constant-dollars series was
developing by using a weighted deflator composed of
the Standard Industrial Classification 3721 (air-
craft hourly earnings) of the Bureau of Labor Sta-
tistics and the U.S. Producer Price Index--Code 10
(metal and metal products).

The quality or technological sophistication of

1982 DOLLARS
0.5-PERCENT AVERAGE ANNUAL
INCREASE IN SEAT COST

CURRENT DOLLARS
5.8-PERCENT AVERAGE ANNUAL
INCREASE IN SEAT COST

1 1 I}
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FIGURE 1 Investment cost per seat of turbine-powered transports.
























































































































