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Transportation by air: job growth
moderates from stellar rates

Aviation employment and business activities

increased massively for decades,
but growth slowed in the '90s

ommercial air transportation has grown

rapidly inthe United States since 1938 or

earlier.t The most significant reason for
such growth is probably that air travel has be-
come amost continuously more affordable. Ticket
pricesadjusted for inflation have beenfalling con-
sistently since 1950 or earlier.2

Airfares have decreased over the years not
because of any one consistent reason, but be-
cause of two distinct sets of circumstances: regu-
lation and deregul ation. From 1938to 1978, Fed-
eral control of fares, routes, and even the exist-
ence of each airline prevailed. After thelifting of
economic regulation, price competition was a
major force. Before 1978, development of the
commercia airplaneitself contributed heavily to
decreases in the costs of operations and conse-
quently to lower fares (after adjustment for infla-
tion). After 1978, when changes in routes and
fares and the formation of new airlines became
unrestricted, price competition and a variety of
management responses to competition have re-
duced operators’ costs. The resulting lower
fares have multiplied demand and jobsin thein-
dustry.

According to estimates from the Bureau of
Labor Statistics,® employment in commercial
aviation increased by about 700,000 jobs, or
more than 400 percent, from 1958 to 1996 as
output, consisting mainly of passenger-miles
and cargo ton-miles, increased by more than
1,800 percent.* Although the main purpose of
thisarticleisto explain thetrend in numbers of
jobsin theindustry, the movement of aviation
output is cited often. Some industries have
been known to lack a close connection be-
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tween production and employment; thor-
oughly automated processes in certain indus-
tries may explain the possibility of little con-
nection between volume of production and
number of employees. The aviation industry,
despite its great technological advances, re-
mains a service industry, and is labor-inten-
sive. According to the Air Transport Associa-
tion, “. . . there is no changing the fact that
they [airlines] are in a service business where
customers require, and often demand, alot of
personal attention. More than one-third of the
revenue generated each day by the airlines
goesto pay itsworkforce.”® Thisarticle shows
the extent to which employment and produc-
tion arelinked in the aviation industry.

Despite the massive cumulative increases of
output and employment, the growth of both de-
celerated; recent increases have been at reduced
rates. Thisarticle explains some of themany tech-
nological, legidative, and business changes that
have caused the growth and the deceleration of
the industry.

Economic performance

The amount of growth that has occurred in the
industry’s jobs and business, both in isolation and
in relation to other transportation industries, the
general economy, and U.S. international trade, is
extraordinary. To give one of many possible per-
spectives, from 1971to 1997, the proportion of U.S.
adultswho had ever traveled by anairliner increased
from lessthan half (49 percent) to 81 percent. Ac-
cording to surveys from the Air Transport Asso-
ciation of America, the proportion of adults who



Trends in the former and current estimates of air transportation employment, 1988-96

Within the transportation division, establishments are as-
signed to a specific industry based on the main economic ac-
tivity of theentirecompany. In 1996, acons derable number of
establishmentsengaged in expressdelivery of | ettersand pack-
ages were re-evaluated regarding the industry in which they
properly belonged. Most of the establishments in question
had been considered members of the trucking industry; a
smaller number had been assigned to the transportation ser-
vicesindustry. 1n 1997, these establishmentswere reassigned
totheair transportation industry. Estimates of employment in
trucking werereduced, and estimates of employment in trans-
portation by air wereincreased. Each of thetwo changeswas
ontheorder of 250,000jobs. Because of the significant break
in the aviation employment data, the old series, which isana
lyzedinthisarticle, wasterminatedin 1997. Onthebasisof the
changes in industry classification, new estimates of employ-
ment in trucking and in transportation by air were calculated
from microdataback totheyear 1988.

The revision in the estimated number of employeesin
transportation by air is large enough so that estimates for
yearsprior to 1988, available only in the old series, are not
compatible with estimates from the new seriesfor purposes
of analyzing the trends of the industry. To analyze the

Comparison of two setsof estimatesof employment in transportation by air, 1988-99

growth of employment in airlines over several decades,
starting in 1958, analysis of employment in this article is
generally confined to the use of the old series of estimates.

Despite the differencein magnitude between the old series
and the new one, the 8-year trend of the old seriesin terms of
percent employment growth agreeswith the new series’ trend
during the period of overlap, from 1988t0 1996. Althoughthe
two time-series show differing percent changesin variousin-
dividud years, the two estimated aggregate percent changes
from 198810 1996 arewithin 1 percentage point of each other.
(As shown below, the aggregate growth in employment is
estimated at 31.1 percent in the discontinued series and 30.2
percent in the new series.) Average annua percent growth
during the8-year period is 3.4 percent in each of thetwo series.

Anindication of growth injobsin yearsafter 1996 ispro-
vided only by the new series. From 1996 to 1999, growth
accelerated somewhat to 3.8 percent per year from 3.4 per-
cent in the preceding 8-year period.

Therecent growth, however, isclearly slower than that of
still earlier years as estimated by the old series. 1n the 31-
year period through 1989, employment grew by an average
of 4.7 percent per year, sharply differing from the more re-
cent 3.8 percent rate.

Old series New series
Year
Thousands Percent change Thousands Percent change

Total 1988-96................... 31.1 30.2
1988 ... 646 850
1989 i 683 5.7 897 55
1990 . 745 9.1 968 7.9
1991 . 733 -1.6 962 -6
1992 e, 730 -4 964 2
1993 . 740 1.4 088 2.5
1994 ..., 753 1.8 1,023 3.5
1995 .. 788 4.6 1,068 4.4
1996 ..o 847 7.5 1,107 3.7
1997 i 1,134 2.4
1998 . 1,183 4.3
1999 ., 1,237 4.6
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had traveled onan airliner inthelatest 12 monthsincreased from
21 percent to 39 percent during the period.®

Between 1960 and 1996, the output of the air transport in-
dustry increased sixteen-fold. By comparison, the output of
the entire business sector only increased by a factor of 3.6.
Total passenger-miles of al major forms of transportation
tripled, and domestic ton-miles of all major modes of freight
transportation increased 1-1/2 times. (See chart 1.)7

Substitution? Most modes of transportation have grown
during thelast 40 years. But to aconsiderable extent, aviation
has taken over theroles of other forms of travel in the typical
American life; flight is now a more frequent experience, and
most other major modes of passenger transportation have not
kept up with the growth of the general economy. The only
large category of U.S. transportation to show an actual reduc-
tion of businessin recent decadesisrail passenger transport,
whichlost 12 hillionannual passenger milesfrom 1960 to 1996.
Even if all those who previoudly traveled by train now travel
by air, thelossinrail passenger transport would explainonly 3
percent of the increase in domestic air passenger business. In
1960, air transport was 2 percent of all U.S. domestic passen-
ger-miles (including the use of private automotive vehicles);
air transport rose to 10 percent of the total by 1996. The fol-
lowing tabulation compares changes in the volumes of the
major passenger modes from 1960 to 1996. (Over the same
period, by comparison, gross domestic product in chained
1996 dollarsincreased by 231 percent.)?®

Change in passenger- miles

Mode

Inbillions In percent
Totdl, al modes................ 2,939 200
Al e 395 1,293
Highway, except bus........... 2,400 170
Intercity bus (1960-95)...... 9.7 50
Rail ..o, -12 70

In contrast to air passenger service, air cargo has not taken
the role of any other mode of freight transportation to any
large extent. All three domestic surface modes of freight trans-
portation (truck, rail, and water) operate on a much greater
scale than air transportation of freight and have shown much
more massive growth. Theincreasein domestic air freight ton-
milessince 1960, though large asapercentage of its 1960 level,
isabout 12 billion ton-miles, whileintercity trucking, domestic
water, and rail freight have each increased by between 350
billionand 785 billionton-miles. Similarly, thescale of interna
tional air cargo has been insufficient to affect the growth of
the much vaster operations of international water cargo by
much. Aviation has not seriously reduced the growth of any
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major mode of freight transportation.

It is true, however, that the percent increases in interna-
tional air cargo and domestic air cargo are not nearly ap-
proached by the other modes. Thefollowing tabulation shows
rates of growth in the major forms of freight transportation.®

Increaseinton-miles

Mode
Inbillions  Inpercent

1960-96:

Domesticair cargo ........ccceeeeeeneee 12 2,226

Intercity trucking 701 146

Ral ...ccoooviinn 784 37

Domestic water .......cccecevereeenne 351 85
1970-94:

International air cargo ................. 7 502

International water tonnage
(ton-milesnot available) .........

455 milliontons 78
Deceleration. Thegrowth of output in air transport, however,
has decelerated over the decades. The output of the industry
increased by 648 percent, or 10.6 percent per year, from 1958 to
1978. A closer look shows that growth was concentrated in the
earlier part of the period and dowed to a6.0-percent rateinthe 10
yearsendingin 1978. From 1978to 1996, output increased by 5.5
percent per year. From 1986 to 1996, output gained a further
decelerated 5.0 percent per year.’® Some, but not al, of the decel-
eration is attributable to reduced growth in the business sector
asawhole. Thefollowing tabulation showsthe rel ationship be-
tween growth of output in air transport and increasesin output
in the entire bus ness sector.

Percent change per
year in output

Air Business Ratio of

transport  sector (a) to (b)
(@ b
196070 ....ooeveeeeereceeeeee e 14.3 43 33
197080 ....coeevverererecrecre e 6.0 35 17
1980-90 .....ocverereieire e 6.1 34 18
1990-96 ....oocvveieieece e 4.4 3.0 15

Further explanationsfor the deceleration in air transport busi-
ness, and in turn for the deceleration of employment in avia-
tion, have to do with the history of aviation technology, regu-
|ation by the Federal Government, and theairlines’ operational
methods. Other explanationsrelateto general economic decel-
eration. The technology, regulation, and business strategies
of the industry have changed greatly; major changes will be
explained inlater sections of thisarticle.

Growth of subdivisions of air transport. The various cat-
egories of air transport (freight, passenger, domestic, and in-
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ternational) have grown at far different rates. Air cargo has
increased much morerapidly, in percent terms, than passenger
flight. From 1970 to 1996, while passenger-miles almost qua-
drupled, air cargo ton-milesincreased to about six timestheir
1970 level. One explanation for the rapid growth of air cargo
may be the growth of catalog and mail-order retailers, who
often offer express delivery by air. From 1982 to 1995, the out-
put of such catalog and mail-order retailing increased by 222
percent, while the output of the entire business sector in-
creased by 61 percent.!* In the domestic market for freight
transportation, relative costs are a factor; from 1960 to 1996,
the cost of domestic airfreight adjusted for inflation declined,
whilethecost of class 1 intercity trucking increased.’? Greater
international trade is another explanation for the growth of air
cargo, as discussed later in this article.

The transportation of passengers may be divided between
business travel and personal travel. Both business trips and
personal trips have increased substantially, but the growth of
personal travel has been greater. From 1977 to 1997, business
tripsincreased by 125 percent, but personal tripsincreased by
175 percent. As personal travel is more sensitive to fares, the
long-term decline in fares is a more important factor in per-
sonal flights than in business trips.

Within the broad category of reasons for personal travel,
the specific reason that showed the most dramatic gain was
sightseeing and resort use. Travel to resorts and the sights
motivated trips for 20 percent of air travelersin 1977 and 31
percent in 1997. Flying to visit friends or relatives also in-
creased asaproportion of air travelers’ purposes. In 1977, 53
percent of air travelersflew to visit people; in 1997, 71 percent
did. (Someindividuals took more than one trip for more than
one personal reason.)®

Growth: domestic versusinternational. Within the category
of passenger transport, domestic flight contributed most of
the increase in business because domestic operations consti-
tute the bulk of the passenger business. But international busi-
nessgrew proportionately more. From 1960 to 1996, domestic
passenger milesincreased by 1,293 percent (395 billion pas-
senger miles), and international passenger-milesincreased by
1,741 percent (145 billion passenger-miles).**

From 1983 to 1996, the number of overseasvisitorsto the
United States nearly tripled (a189-percent increase), reaching
alevel of 22.7 million arrivals in 1996. Trips to the United
States by overseas residents grew to outnumber overseas
trips fromthe United States by U.S. residents, during the pe-
riod. While a single trip can have more than one purpose, a
nearly constant percentage of visitors from overseas (32 per-
cent in 1983 and 31 percent in 1996) performed business or
professional activities in the United States. The proportion
that visited friends or relativesin the United States also was
stable at 30 percent to 31 percent. The percentage indulging
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inleisure activitiesduring at least part of their stay increased
substantially, from 47 percent in 1983 to 63 percent in 1996.
Growth in visits to the United States appears to be concen-
trated among those motivated by leisure and recreational ac-
tivities.’®

Among U.S. residents flying overseas, growth in trips has
the opposite concentration in motive. All major categories of
activity contributed to an overall 103-percent increasein over-
seasflightsby U.S. residents, but the proportionately greatest
increase was in work and work-related activities. Those per-
forming business or professional activitiesoverseasincreased
from 27 percent of thetotal in 1983 to 36 percentin 1996.1

In freight transport as well, domestic service is greater in
scale than international service and contributed a larger in-
creaseinton-miles. From 1970to 1996, domestic air cargo in-
creased by 10.7 billion ton-miles, and international ton-miles
increased by 7.4 billion. But, asin passenger service, interna-
tional freight increased at a greater percentage rate (567 per-
cent) than domestic freight (488 percent).

Theenormously increased share of international, as opposed
to domestic, business in general requires more air travel, in-
cluding both cargo transport and passenger flight for busi-
ness purposes. International cargo traffic is also boosted by
manufacturers “just-in-time” approach to inventory, which
becamewidespread inthe 1980sand 1990s, and by recent con-
sumer demand for fresh foods of al kinds regardless of the
season.’” The following tabulation shows the increasing pro-
portions of international business as a part of the U.S.
economy.®

U.Simportsasa U.Sexportsasa

percentage percentage
of grossdomestic  of gross domestic
product product
1960 ....eeeieeeeeeee e 4.6 3.7
1970 . 6.3 45
1980 .. 6.7 6.8
1990 .. 9.5 8.6
1996 ..o 12.3 11.2
Jobs. Employment of airline personnel islinked tightly to air

transport output. Ninety-nine percent of the variation in num-
bers of employees from 1958 to 1996 can be predicted on the
basis of industry output, according to a regression calcula-
tion. Chart 2 shows that the curves representing output and
employment over time have similar shapes.

The number of jobs added and the amount of output added
each year, however, have not been in a constant proportion to
each other. Over time, fewer employees are hired for a given
amount of additional business because technologica and op-
erationa progress alows for the more efficient use of both old
and new employees.



Like output, employment in the industry has grown almost
every year since 1958. From 1958 to 1996, despite variousmass
layoffs, mergers, and failures, employment intheair transpor-
tation industry asawholeincreased from 165,000 to 847,000, a
413-percent increase, or an average of 4.4 percent per year.
(Seetablel))

Not surprisingly, employment in air transportation has ex-
panded at afar greater rate than employment in other modes of
travel. Asidefrom the much greater percent increases of busi-
nessin air transportation, another major factor contributesto
the differencesin hiring: employment in rail and water trans-
portation declined even as ton-miles increased. Percent in-
creases or decreasesin jobs by mode are shown in the follow-
ing tabul ation:

Employment
change

Mode Year in percent
Rail ..o 1958-96 —76
WEALE ... 1964-96 24
AT e 1958-96 413
Trucking and

Warehousing .....ccceeevvevreennns 1988-96 21
AT e 1988-96 31

A deceleration is evident in aviation employment. While
jobsincreased by 4.6 percent per year from 1958 to 1978, from
1978t0 1996 they increased by 4.1 percent per year. From 1990
t0 1996, therate of increase dowed to 2.2 percent. Thefollow-
ing tabulation showsthe rel ationship between growth in avia-
tion-industry jobs and all nonfarm payroll jobs:

Ratio of percent
growth in air
Annual percent transportation
changein jobs to percent growth
intotal
Air Total nonagricultural
transport nonfarm industry
195878 .....cceveenn 4.6 2.7 17
1978-96 ......cvenneee 4.1 18 23
198090 ......cveneneee 5.1 19 2.7
1990-96 ......ccccoennee. 22 15 15

In proportion to the general economy, then, jobsin transpor-
tation by air have not increased as strongly in the 1990s as
they had in earlier decades.

Estimates from the Bureau of Labor Statistics permit the
comparison of rates of job growth in the following subdivi-
sions of the aviation industry since 1988: scheduled passen-
ger service, air courier service (the carrying of lettersand small
parcels), nonscheduled air transportation, and support ser-
vices, including the operation of airports and the servicing of
aircraft. The following tabulation shows rates of growth in
employment by industry from 1988 to 1998.%°

Increase asa
percentage
of entireincrease
Percent injobsin
increase transportation
ac Industry inemployment by air
45 Transportation by air .. 39 100
4512 Scheduledair
transportation
(passenger and

cargo, over regular

routeson regular

schedules) .................. 15 20
Air couriers (letters,

parcels, and generally

smaller packages) ....... 70 59

4513

452  Nonscheduled transport

(nonscheduled cargo,

charter, and others) .... 137 8
458  Support services

(airports, flying fields,
(S5 Vo= I 48 13

The faster recent growth of cargo transportation, as opposed

to passenger traffic, isreflected inthe morerapid growth of air
couriers (who carry only letters, parcels, and packages) and
nonscheduled transport (which is dominated by cargo).
Scheduled air transportation, on the other hand, is dominated
by the more slowly growing passenger traffic. The rapid
growth of support services such as airport operations is ex-
plained in part by the building up of airport facilitiesto handle
greater cargo traffic.?

Layoffs in recessions. During and soon after the last three
recessions (over theyears 1980 to 1991), layoffsin theindus-
try have been proportionately much more severe than those
of the entire nonfarm sector. (See table 2.) Because personal
air travel isgenerally not anecessity, individuals may be more
likely to sacrifice it as opposed to other goods or services.
The consistently thin financing of the airlines also makes|ay-
offsand company failures more difficult to avoid.?

After the recession of 1969 to 1970 (and to alesser extent,
after the recession of the mid-1970s), air transport employ-
ment continued to fall well after the official end of the reces-
sion and the upturn of total employment. In the case of the
1969 to 1970 period, the decline in airline employment also
started before the recession. In both periods, the declineswere
not strictly recessionary, as various specia problemsthen af-
fected the industry. (See the section on deregulation later in
thisarticle.)

In the latest recession, the loss of jobsin air transportation
was almost entirely in scheduled air transportation (sic 4512,
losing 24,000 jobs). Air couriers (sic 4513) expanded in em-
ployment at a reduced rate during the recession; they gained
19,000 jobs in the 12 months just before the recession and
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Comparison of employment in air transportation and in all nonagricultural industry, 1958-96
. . Total
Air transportation nonagricultural
employment employment Ratio of percent growth
in air transport
Year employment to percent
growth in total nonfarm
Number Percent Number Percent employment
(in thousands) change (in thousands) change

165 51,322
179 8.5 53,270 3.8 2.2
191 6.7 54,189 1.7 3.9
196 2.6 53,999 -4 —7.5
197 5 55,549 2.9 2
202 25 56,653 2.0 1.3
213 5.4 58,283 29 1.9
229 7.5 60,763 4.3 1.8
248 8.3 63,901 5.2 1.6
298 20.2 65,803 3.0 6.8
329 10.4 67,897 3.2 3.3
353 7.3 70,384 3.7 2.0
352 -3 70,880 N -4
345 -2.0 71,211 5 —-4.3
348 9 73,675 35 .3
366 5.2 76,790 4.2 1.2
368 5 78,265 1.9 .3
363 -1.4 76,945 -1.7 .8
374 3.0 79,382 3.2 1.0
386 3.2 82,471 3.9 .8
408 5.7 86,697 5.1 1.1
438 7.4 89,823 3.6 2.0
453 34 90,406 .6 5.3
455 4 91,152 .8 .5
444 2.4 89,544 -1.8 1.4
455 25 90,152 7 3.6
488 7.3 94,408 4.7 15
522 7.0 97,387 3.2 2.2
566 8.4 99,344 2.0 4.2
603 6.5 101,958 2.6 25
646 7.1 105,209 3.2 2.2
683 5.7 107,884 25 2.3
745 9.1 109,403 14 6.4
733 -1.6 108,249 -1.1 1.5
730 -4 108,601 3 -1.3
740 14 110,713 1.9 7
753 1.8 114,163 3.1 .6
788 4.6 117,191 2.7 1.8
847 7.5 119,608 2.1 3.6

gained 5,000 during the recession. Airports, flying fields, and
services (sic 458), previoudly gaining about 7,000 jobs per yesr,
stopped growing, but lost only 1,400 jobs during the reces-
sion. It appears that scheduled passenger service is the com-
ponent most vulnerable to economic layoffs.

Quality. Anincreasing volumeof complaintsin recent years
indicates that the flight experience is more often unpleasant.
Complaints have been about less spacious configurations, “. . .
unexplained delays, baggage hassles and crowded cabins.”
Unlike other aspects of the industry, the quality of the flight
experienceisdifficult or impossibleto quantify.?® Exactly how
to weight less comfortable flights against seriously lower
pricesisunclear.
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Technological progress

By 1958, economic regulation of theindustry waswell estab-
lished and effectively prevented price competition. Airlines
therefore had incentive to compete and advance in aspects
other than fares. Between 1958 and 1978 (aswell asearlier),
the large civil aircraft typically in use changed greatly. Its
improvements both appealed to the general public in and of
themselves and lowered operational costs. Although prices
did not vary between airlines at a given point in time, cost
savings achieved through more advanced aircraft were
passed on to passengers in the form of substantially declin-
ing ticket prices after adjustment for inflation. Two changes
to the aircraft were of particular economic importance. First,



aircraft consistently became larger, so that more travelers
could sharethe cost of aparticular flight. From 1960to 1978,
the average number of passenger seats per plane increased
from66t0 146.%

Secondly, aircraft became faster because of the gradual
transition from propeller-generated thrust to jet power, start-
ing inthelate 1950s. % A much faster craft could make more
runsin agiven amount of time, so that the crew and the plane
became more productive; consequently, the average cost of a
flight declined. Furthermore, at the time, jet fuel cost about
half as much as the gasoline used in piston aircraft engines.
Faster travel also was more attractive to passengers, and de-
mand increased because of quicker tripsand because of lower
prices.

Perhaps surprisingly, wide-bodied aircraft, introduced in
1969,% represented thelast major technological changeinthe
craft to have major economic consequences. After the late
1970s, technol ogical advancesin civil air transport have con-
tinued, especially in the areas of fuel efficiency and noise
reduction,? but have been less economically important than
earlier developments. By the late 1970s, the transition to jet
power among the major airlines was aready accomplished.
Thesize of the average airliner in passenger service (interms
of the number of seats) peaked in 1983, when the average
craft had 165 passenger seats. The average number of seats
then declined to 152in 1996.%

Aninitiative to build a domestic supersonic jet for passen-
ger serviceended in 1971 because of theissue of sonic booms
traveling over popul ated areas. No U.S. airline has ever oper-
ated a supersonic craft.?® Airlines have continued to improve
infuel efficiency, emissions control, and noise abatement.®

If the further development of civil aircraft had less eco-
nomic importance after 1978, a certain earthbound type of
technological system did have considerable economic impact.
Computer-based reservations systems made reservations
bookkeeping more efficient. Certain major airlines shared sys-
tems, generating still greater efficiency. Travel agents' elec-
tronic access to the airlines’ reservations systems further fa-
cilitated the sales process. Most recently, customers can check

fares and make reservations viathe Internet.

Moreimportantly, computersarewell suited to amuch more
sophisticated use. Although ticket pricing had been smple
beforethelate 1970s (typically divided into only two classes:
first and coach), modern computer reservations systems en-
able airlines to provide a complicated and rapidly changing
set of prices for better economic advantage.

Computerized reservations systems facilitate benefiting
from the differing natures of two types of demand: business
travel and personal travel. Generally, the executive on abusi-
nesstrip hasaninflexible schedule and relative indifferenceto
ticket prices. The pleasuretravel er has moretimeto spend on
layover, more ability to adapt to unpreferred times and dates
of travel, and more sensitivity to prices. With computer reser-
vations systems, the airlines can rapidly formulate and imple-
ment lower fares with certain restrictionsin scheduling, typi-
cally required stayovers, to attract more pleasure travelers.
The computer systemsal so quickly calculate higher fareswith
freer scheduling to attract executives on business.

In addition, tickets tend to become more valuable as the
flight becomes morefilled and asthe date of travel approaches.
Computer reservations systems enablethe airlinesto recal cu-
late faresrapidly in accordance with the changing supply and
demand for seats on a particular flight.2* The industry has
succeeded in filling more seats by means of varying fares;
therefore more passengers share the cost of aflight, bringing
down average fares and consequently aiding growth as aver-
ageticket pricesfall.

Deregulation: new ways of competing

After the 1970s, fares continued to fall, even though techno-
logical changes had much less economic impact. The reasons
for the continued reductions of fares are mainly related to the
end of most of the Federal Government’s economic control of
air transport.

Federal control of fares and allocation of routes can be
traced back to 1938, when Congress created the Civil Aero-
nautics Authority to foster satisfactory air service. Thetheory

Cyclical behavior of aviation employment, 1960-91

Total nonagricultural industry Transportation by air
Official dates Dates Duration Percent Dates Duration Percent
of recession of decline of decline decline of decline of decline decline
in employment (in months) in employment in employment (in months) in employment

Apr. 1960—Feb. 1961 ..... Apr. 1960—Feb. 1961 10 2.3 Aug. 1960—Jan. 1961 5 2.1
Dec.1969—Nov. 1970 .... | Mar.1970—Nov. 1970 8 1.5 Sept. 1969—Jan. 1972 28 6.6
Nov. 1973—Mar. 1975 ... | Oct. 1974—Apr. 1975 6 29 Dec. 1974—Oct. 1975 10 6.0
Jan. 1980—1Jul. 1980..... Mar. 1980—Jul. 1980 4 1.4 Jan. 1980—Nov. 1980 10 2.8
Jul. 1981—Nov. 1982 ..... Jul. 1981—Nov. 1982 16 3.0 Aug. 1981—Aug. 1982 12 4.2
Jul. 1990—Mar. 1991 ..... Jun. 1990—Feb. 1992 20 1.6 Dec. 1990—Dec. 1991 12 5.1
Note: Recessions are designated by the National Bureau of Economic Research.
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that excess, disorderly competition would be bad for the in-
dustry exerted a crucia influence on Congress. Unregul ated
start-ups of an unlimited number of operators theoretically
would have resulted in so much competition that any particu-
lar airline would be unable to attract the capital required to
offer good, sustainable service. A certain degree of concen-
tration of capital was believed to be necessary for the devel-
opment of adequate airlines. “ Chaotic competition” had been
agreat problem in the 1920s in various industries. The Civil
Aeronautics Act of 1938 and the Federal Aviation Act of 1958
provided government control of fares, of the creation of any
new interstate airlines, and of allocation of routes among air-
lines.®? The airlines were to be protected from too many com-
petitors and destructive price slashing.

The Civil Aeronautics Board, the agency created by Con-
gress to regulate the airlines economically, prevented cutsin
faresin severa ways. First, considerable advance notice of a
change in fare had to be given to the board, alerting competi-
tors and thereby reducing the financial incentive to cut fares.
The board also disallowed the formation of new airlines; from
1950 to 1974, 79 companies submitted applications to start
airline service, but none of the applications were approved.
Furthermore, starting in thelate1960s, the Board'srules effec-
tively required an airlineto changefares, if it did so, ondl of its
routes rather than selected ones. The result was that fare cuts
seldom occurred after 1968.% The government not only set
rates, but al so held down the number of carriers servicing most
routesto three or fewer, greatly reducing the potential compe-
tition. (Despite these problems, airfares adjusted for inflation
did decline substantially and almost continuously during the
period of regulation, but perhaps not as much as they could
have.)

With no competition on price, airlines competed on ameni-
ties and on convenience, meaning frequency of scheduled
flights. Routine flights, including coast-to-coast ones, by
about half-empty planes became arecognized example of vast
waste. At least theoretically, such wasteful practices at the
expense of travelers would be seriously reduced by unre-
stricted market entry and price competition.

Why Congress deregulated airlines. Various economic pa-
persfrom as early asthe late 1950s suggested that price com-
petitioninair transport would serioudly lower fares.® Deregu-
lation did not occur, however, until the combination of three
economic events contributed to widespread public dissatis-
factionwith air travel and passage of the Airline Deregulation
Act of 1978. First, the Arab oil embargo of 1973 wasfollowed
by huge increases in fuel costs. The price of jet fuel climbed
greatly through 1981. Secondly, therecession of themid-1970s
reduced growth in airline business and contributed to adown-
turninairlinevolumein 1975. Andthird, thecarriers’ financial
vulnerability was worsened because carriers had recently in-
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curred the expense of newly developed wide-bodied aircraft
and were unable to fill them. To protect the airlines, the Civil
Aeronautics Board allowed considerableincreasesin fares (the
price of apassenger-mile, not adjusted for inflation, rose by a
third from 1973 to 1978%) and allowed carriersto reduce ser-
vice. The public response to higher prices and scarcer seats
was unfavorable. Prominent Senate subcommittee hearings
spread the idea that ticket prices would be reduced signifi-
cantly under free competition. Fares, including the cost of
moving freight aswell as people, availability of seats, and the
financial soundness of the carriers, then, were the key issues
inahistoric reversal of government policy.*

Startinginlate 1977, cargo carrierswere allowed to set their
own prices and fly any domestic route. The Airline Deregula-
tion Act passed in October 1978, and by late 1979, “carriers
were able to launch just about any domestic service they
wanted” and decide on their own ticket prices.> New provid-
ersof domestic airline service al so were permitted to start op-
erations; the number of carriers using craft with over 60 pas-
senger seats more than tripled from 1978 to 1984.38 Interna-
tional air service, however, was not deregulated, as the vari-
ous governments did not agree to do so.

In retrospect, two of the developments that caused deregu-
|ation were of relatively short duration or were misperceived.
The large increases in ticket prices were perhaps the most
important immediate motivation, yet they were arguably illu-
sory. The nominal price increases near the end of regulation,
from 1973 to 1978, were indeed large, but adjustment of the
faresfor general inflation (using the Consumer Price Index or
cpi) shows that real prices of airline tickets continued to fall
even in that time, despite the Arab oil embargo. Adjusted for
inflation, airfaresfell by 2.3 percent per year from 1973t0 1978.
The downward trend in real pricesin the 5-year period, then,
was at about the same rate as in the preceding years.*®

Themid-1970srecession, whichinreducing airline business
led to fearsabout theairlines' financial survival, endedin 1975.
Even during the recession, airline business (as measured by
output) declined in only one year, 1975, the final year of the
recession. In 1976, still under regulation even if regulation was
eased in policy, airline-industry output (consisting primarily
of passenger-miles and cargo ton-miles) rose by 10 percent
and reached an all-timehigh, asit had in every year since 1948
except for 1975. Two of theimmediate motivationsfor deregu-
lation (rising fares and declining business), then, were argu-
ably illusory reasons for a permanent change in policy.

Changesin economic trends of theindustry clearly occurred
soon after deregulation. Greater competition, generating lower
prices and consequently greater demand, was a major devel-
opment. The number of carrierswas obviously affected. Soon
after passage of the Airline Deregulation Act, entrepreneurs
did indeed respond to the sudden possibility of flying routes
a will. The number of mgjor, national, and regional airlineshad



decreased from 52in 1971 to 43in 1978; but in 1979, 60 such
carriers (40 percent more) operated. Still moreairlinesopened
for business, until the number peaked at 87 in 1984.%

The established major airlines successfully regained market
share by means of the following changes:

- Flying more routes

- Making cooperative arrangements with commuter airlinesto
offer more continuous routes under the same brand
name so asto offer greater convenience and morevisibility

- Using computer reservation systemstied inwith travel agen-
cies and offering a range of prices for the same trip

- Conducting frequent-flyer programs

- Increasing production quotas of personnel

The number of carriers decreased to 60 in 1989 as mainly the
newer onesfailed. The number of carriersthen climbed to 96
by 1996 “* as demand for travel continued to increase and the
successful strategies of the majors had already had their most
crucial effects.*?

Yet the level of competition has been greater ever since
deregulation because, since 1978, themajor carriers have com-
peted much more with each other on particular routes.*3 Sur-
prisingly enough, the number of carriers nationwide shows
little relationship to overall prices, the volume of business, or
employment. (See chart 3.) But the number of carriersserving
a particular route is highly relevant to ticket prices on that
route. Naturally, routes served by alarger number of competi-
torshavelower prices per mile.*

During regulation, from 1969to 1978, average per-mileticket
costs, adjusted for inflation using the cri, fell 2.2 percent per
year. After deregulation, real pricesfell at only adightly faster
rate, 2.3 percent. (See chart 4.) Whiletheairliner wasno longer
changing so substantially to produce more economical opera-
tions, price competition was occurring. According to one re-
spected source, deregulation was responsible for 58 percent
of the price cutsfrom 1978 to 1993 and made fares 22 percent
lower than they would have been without deregulation.”® As
stated earlier, lower prices raise demand and contribute to
growth and, in turn, employment.

Inrecent years, however, ticket priceshavefallen at areduced
rate. From 1986 to 1998, they declined by 1.8 percent per year.

Changed rules and productivity

Labor productivity, highly relevant to the rate of growth in
jobs, had already been increasing impressively before deregu-
lation; larger and faster craft made greater productivity onthe
part of flight crews possible. After 1978, the causes of increas-
ing productivity changed, as management developed re-
sponsesto the newly competitive environment. In earlier years,
the increasing capacity of the average airliner allowed more

passengers to be transported by a flight crew, aided by a
dispatcher and other ground personnel whose efforts also
became more efficient as the airliner grew. But in the new
competitive market, the average capacity of a passenger air-
craft (in seats) about leveled off, then dropped by 14 percent
from 1986 to 1996. When aprice war strained airline budgets
soon after deregulation, massive layoffsby certain major air-
lines, reduced pay, and renegotiated work rules were used to
cut costs.*® Reservations systems were computerized and
shared among airlines, reducing the manual workload entailed
in reservations.

The development of the hub-and-spoke system of routesin
the early 1980s was especially advantageous. ' Instead of the
simpler, moretraditional arrangement of routes between paired
cities, passengers from various points of origin wereflown to
a“hub” and then grouped together to fill alarge craft more
fully during a common leg of their journeys. The hub-and-
spoke system was successful in increasing the number of
seats filled. “Load factor,” the percentage of passenger seats
filled, had increased by 0.2 percent per year from 1958 to 1978,
but increased more than threetimes asfast, by 0.7 percent per
year, from 1978to 1996. The hub-and-spoke system, however,
was only one factor responsible for the gains; the deliberate
use of smaller aircraft on routes with less demand has been
another important cause of increasing load factors.®® Despite
more frequent use of smaller craft, the average number of pas-
sengerscarried per aircraft mileincreased from 90in 1978 to
103in 1996, making craft and crew more productive.*

Productivity on aper-employee basi s*° has shown improve-
ment almost continuously since 1947, increasing every year
except 1980, 1981, and 1988t0 1991 (mostly years of recession,
when reduced business activity in general worked against |oad
factors). Despite all the benefits of competition, output per
employee advanced much more slowly after 1978, when ongo-
ing changesto the aircraft were not so economically meaning-
ful. Gains of 6.4 percent per year from 19580 1978 slowed to
2.6 percent per year during the 18-year period ending in 1996.
Once the hub-and-spoke system and computer reservations
systems had already beenimplemented, therate of increasein
productivity slowedto 1.7 percent per year from 1986 to 1996.
The following tabulation summarizes the percent change per
year in output per person in air transport.

Annual rate
of change
TOEB—T78 ... 6.4
TOBB-T8 ....ooveeereeereeeectee e 4.8
TO78-96 ... 2.6
JO78-B6 ... 3.8
198696 .....ccveeeereeereeecteee s 1.7

Because productivity has been rising more slowly in recent
years, requirementsfor labor have been greater recently than
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Number of carriers, fares, and industry output, 1971-96

Technology, BLS (output); Air Transport Association (real fares).
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they would have been if productivity had continued to rise at
the faster rates of the past.

Theuse of smaller planesto reduce costs, whilenot directly
relevant to labor productivity, is also an important means of
economizing. Smaller aircraft are used more often to cut costs
of equipment and fuel, even if labor productivity is reduced
somewhat as a result. Smaller craft often are appropriate for
more minor spoke routes.® Most aircraft also are configured
with lessroom per seat to increase the number of seatsand the
potential revenues of each flight, reducing comfort but con-
tributing to lower prices.®

The various means of increasing labor productivity and of
increasing the productivity of capital contributeto lower costs
that enable the airlines to reduce fares. Lower fares attract
more passengers and contribute to growth and employment.

Safety

Another important long-term trend in theindustry, seldom rec-
ognized as a contributor to industry growth in recent decades,
isairline safety. The increasingly safe nature of commercial
flight may be afactor inthe public’sincreased flying. Rates of
accidents and fatalities have declined greatly in the long
term.%®

Asthe possibility of deregulation was debated in the 1970s,
critics predicted that the loss of regulation would result in a
major decline in safety as smaller, less reliable airlines gained
larger sharesof traffic and as established carrierswere pressured
to reduce costs, including aircraft maintenance.>* (Only eco-
nomic regulation was being debated. Regulation for purposes of
safety, including required maintenance of craft, specifiedtraining
of pilots, and right-of-way rulesin the sky, was never ended or
even serioudly considered for termination by any important
party.) Trendsin two measures of airline safety have remained
favorable, athough improvements have decel erated.

Passenger fatalities per million aircraft-milesis one estab-
lished measure of air safety. Accidents per thousand depar-
tures may be abetter one, though, for measuring the fitness of
pilots, controllers, and equipment, considering that the crash
of just onelarge aircraft can skew thefatality statistic. Depar-
tures and arrivals are the most hazardous normal operations
because they involve the greatest proximity to the ground as
well asthe heavier traffic of the airport environment. Further-
more, the fatalities-per-miles measure is subject to distortion
when the average length of a flight changes, but the rate of
accidents per thousand departures is free of influence by the
length of flights.

According to both statistical measures of safety, the air
transportation system improved both before and after deregu-
lation. Far greater improvement occurred intimescloser to the
beginning of substantial commercid aviation, becausetherela
tively young industry had more problemsto solve. (Seechart 5.)

The following tabulation will give an idea of the progress that
has been made since 1958, athough the year-to-year variability
of figures makes precise anadysis of progressin safety difficult.

Average annual percent change

Fatalities Accidents per
per million 1,000
aircraftmiles  departures
195896 .....oooveereiiririeeneiene 21 -35
195878 ..o 37 -6.1
197896 .....ovvreieeeeee -3 -4

In 1996, 8.2 million scheduled departures entailed 32 acci-
dents, including three fatal ones. The same year, 319 passen-
gersout of 581 million carried werekilled, implying afatality
rate of one death for every 1.8 million people boarded.®

Because the most dramatic decreasesin accidents occurred
intheearlier decades of the period under study, it seemslikely
that most of theincreasein the public’s confidencein aviation
also occurred during the earlier decades. If greater confidence
in the safety of aviation contributes to the growth of busi-
ness, the bulk of such economic effectswere probably alsoin
the earlier decades.

Analysis

Inthelast 40 years, in commercial aviation, fares after adjust-
ing for inflation have declined, labor productivity has in-
creased, and output and employment have increased vastly.
Such trends appear to suggest continuous driving forces.
Certain factors, such as at least some improvement in safety,
general economic growth, and increased international trade
have endured from the regulatory period to the free-market
period and have continued to contribute to the growth of the
industry. But by all accounts, great changesin the economics
of aviation occurred. The pre-regulatory, regulatory, and post-
regulatory periods each allowed for certain types of progress
in the industry. The development of the airplane itself into a
safe, fast, and efficient vehicle, primarily during the pre-regu-
latory and regulatory periods, allowed vast commercial
progress. The development of radio navigation systems and
air traffic control, also primarily before deregulation, reduced
accidents, probably reducing the public’s fear of aviation.
Navigation systems and air traffic control also made air ser-
vicemorereliable because flight became sensiblein agreater
range of weather conditions. After deregulation, competition
drove airlines to find ways to economize in operations to
lower fares. Recent fares, after adjustment for inflation, are
cheaper than ever.

General economic deceleration accounts for only part of
the deceleration in the growth of air transport. Other explana-
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Airline accidents per thousand departures, 1958-96
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operating craft with over 30 seats.
SouRrce: Calculated from series from the Air Transport Association.

tions have to do with innovations that contributed to accel-
eration in growth as they were introduced and as they spread
but now have been largely completed. Aircraft ceased to be-
comelarger or soradically improved in engine design aswhen
thejet enginefirst cameinto commercia use. Thetime-saving
and cost-cutting accomplished by the two major changes to
the craft have long ceased to be new advantages over the
operations of the recent past. Hub-and-spoke routing and
computer reservations systems have become standard in the

Notes

industry. They can no longer serveto accel erate growth, asthey
did when they wereintroduced and asthey spread. Theone-time
technological and operational innovations of both the regula
tory period and the post-regulatory period have been standard
for years, and cannot now increase the rate of growth; ticket
sales via the Internet are one possible exception. After 1986,
increases in productivity, reductionsin fares, and the growth of
output and employment decelerated. Further innovation may be
required if growth isto be asrapid asin the past. U
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