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Foreword
 

THIE INTERNATIONAL AIRLINE industry has developed at a 
spectacular rate since Worldf War II and is now one of the fastest 
growing and most trchnologically advanced of all world industries. It 
provides a wide network of air service with high safety standards and 
reasonably convenient schedules. When judged by criteria of economic 
efficiency, however, its performance has been mixed. In this book, the 
ninth in the Brookings Transport Research Program series, Mahlon R. 
Straszlicim analyzes the stucture of the industry, points out the prob
lens which inhibit maximum economic efficiency, and suggests policies
,which would improve the operation of the industry and promote the 
best interes ts of the traveling public. 

Most industries present difficult pi-oblens of analysis because of con
tinual changes in the structure of the market and the performance of 
individual firms. This is certainly so in the case of the international air
line industry, oving to rapidly groving demand and frequent changes
in aircraft technology. On the other hand, the institutional framework, 
policy environment, and decision-making processes have not changed 
as quickly as might be supposed. Ti inertia that characterizes cartel
dominated and highly regulh:ted industries simplifies the task of the 
analyst. 

Most of the author's empirical anal,. ',s was conducted in 1965. The 
production and cost data are for 1962 and 1961. Because many firms 
were making the transition fim piston to jet equipment in 1962, infer
ences about the performance of individual firms must be made with 
great caution. But since periods of equipment change are a fact of life 

vii 
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in the airline industry, a transition period is not necessarily an inap
propriate time to analyze performance. 

The author conducted the original research for this study as a gradu
ate student at Harvard University, which has participated in the Trans
port Research Prograrmi since its beginning in 1962. TlieJLrxgranis 
financed thro,.gh a research grant to Brookings from the U.S. Agency 
for International Development. It is directed by NWilfred Owen and is 
conducted as part of the Brookings Economic Studies Program, headed 
by Joseph A. Pcchman. 

In addition to the four members of the reading committee-James R. 
Nelson, Merton J. Peck, Allen R. Ferguson, and Franz B. Wolf-the 
author wishes to express his gratitude to John R. Meyer, his adviser at 
Harvard, for his invaluale suggestions and criticisms during the prep
aration of his thesis, and Richard E. Caves, whose book Air Transport 
and Its Regulators (1962) served as a model for the present study. Ile 
also wishes to thank Edwin T. Ilacfcle and Wilfred Owen for their 
helpful comments when be was revising the manuscript for publication, 
and Evelyn P. Fisher for her careful checking of the statistical material. 
The manuscript was edited by Eleanor B. Steinberg and Mary E. Baker, 
and the index was prepared by Fiorence Robinson. 

Opinions expressed by the author do not necessarily represent the 
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CHAPTER I 

Introduction 

THE INTERNATIONAL AMLINE INDUsTEY has developed at a 
spectacular rate, especially since World War II, and it is now one of 
the fastest growing and most technologically advanced of all inter
national industries. The network of air service has so expanded that it 
is now possible to reach vi: tually any national capital or almost any 
other major city of the world in less than a day. Reductions in both 
travel time and costs have been large. The results include increased 
economic, social, and diplomatic contact among all nations, the crea
tion and facilitation of investment and trade opportunities, and the 
stimulation of tourist travel. 

The industry is not, however, without problems. In recent years a 
large number of new carriers have entered the industry; many of them 

'This book excludes from discussion the airlines of the Soviet Union, Eastern 
Europe, and mainland China and the aircraft manufacturers of the Soviet Union. 
Carriers of these countries are not members of the International Civil Aviation 
Organization, and data are largely unavailable. In addition, these carriers are not 
major participants in international air service outside their political boundaries. 
The Soviet Union has produced a variety of turboprop and jet equipment, which 
generally has been adapted from bimber aircraft and has not proved commer
cially viable relative to comparable aircraft produced in the United States and 
Western Europe. The Soviet Union has sold little of this equipment to non-
Communist countries; hence the influence of Russian equipment has been con
fined largely to the U.S.S.R. Nevertheless Aeroflot, the Soviet state-owned 
carrier (equipped with Soviet aircraft), by virtue of its extensive and rapidly 
growing domestic network, is the largest in the world. See R. E. G. Davies, 
A listoryl oj the World's Airlines (London: Oxford University Press, 1964), 
pp. 499-500. 



2 THE INTERNATIONAL AIRLINE INDUSTRY 

are not efficient operators and thus often sustain large losses. The en
tire industry has suffered considerable losses in some periods-most re
cently in the early 1960s, during the transition from piston aircraft to 
jets. Given prevailing management difficulties and pricing practices, ca
pacity increased faster than it could be utilized profitably. 

There have also been other problems. The success of charter opera
tors and non-regulated carriers offering lower-priced and less luxury
oriented service suggests that the industry may be overemphasizing 
service and that it might be more profitable to lower air fares. A high 
level of service on international flights is still commonplace despite the 
lack of evidence that consumer preferences lie in this direction. With 
regard to individual city-pair markets, there are many instances of 
questionable performance. Excess entry and excess capacity often exist, 
and prices frequently bear little relation to cost because of a rather ex
tensive system of value-of-service pricing. 

This mixed industry performance is the result of an industry structure 
which in many respects is unique, which has both economic and politi
cal characteristics, and which includes a substantial amount of public 
participation. Many airlines are state-ownled and subsidized, and for 
many carriers decisions on entry, pricing, and choice of aircraft are 
made at the governmental level. In the market structure of most other 
industries these types of decisions are normally left to the firm or are 
made in the marketplace. Industry participants therefore cannot be con
sidered as profit-maximizing firms in the customary sense, but rather 
represent a mix of public and private interests. The industry is also af
fected at least indirectly by issues and problems which occur in diplo
matic negotiations at the intergovernmental level. 

The basis for public interest in the airline industry is not the tradi
tional one of an industry which requires economic regulation as a natu
ral monopoly. It will be argued in this book that the converse is true; a 
competitive market environment probably would create the best indus
try performance. The motive behind public interest lies in the many 
external effects, some more valid than others (and all certainly sub
stantially exaggerated), that accrue to industry participants. These ex
ternal effects include balance of payments effects, the attraction of 
trade, tourism, and investment, and the political prestige of showing 
the flag. 

Nations generally have been unwilling to risk the fortunes of their 
flag airlines in a competitive environment because of the real or as
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sumed importance of these non-market considerations. Most nations 
have chosen to create an environment of restricted and regulated 
competition in which they can protect their own interests. Entry is de
cided in bilateral agreements between governments, and prices are set 
by an international conference procedure subject to approval by each 
government. Pooling agreements and capacity restrictions prevail in 
many markets; international aviation policies pursued in this context 
reflect an interesting blend of economics and applied diplomacy. Fi
nally, nations have been willing to pay substantial subsidies to their 
flag carriers to cover losses incurred as a consequence of these non
economic considerations. This commitment to subsidy is perhaps the 
most important single factor conditioning the behavior of individual 
firms in the industry; it unfortunately insulates them from competitive 
pressures which usually improve performance in a market context. 

The mixed nature of industry performance to date raises important
questions regarding the future role of public participation and regula
tion. The international oirline industry, with available technologyan 
more or less comparable to that of the U.S. domestic trtuklincs, has not 
been able to achieve a comparable level of performance. There is a 
strong suggestion that public influence and regulation in the interna
tional industry could be altered to improve performance from an eco
noulic point of view. The major focus of this book is on explaining and 
evaluatinag the economic performance of the industry and on recom
mending changes to improve it. 

The criterion which will be used to evaluate industry performance 
and the aim to which policy prescriptions will be directed is economic 
efficiency-that is, production at least cost and extension of output until 
price equals marginal cost. This study attempts to specify an efficient 
or rational industry configuration and to describe the nature of the 
production function and scale economies. An entry pattern which re
flects participation industry by least-cost carriersin the only is sug
gested, along with the nature of the product which consumers will buy 
at prices equal to costs of efficient operations. 

Efficiency as an objective is one which some nations will find unac
ceptable, particularly those countries in which the flag carriers would 
suffer if the airline industry approached rationality. These carriers are 
usually poorly financed, equipped, and managed. Profit maximization 
in a competitive market is clearly an uncomfortbly narrow objective 
for such countries. Unfortunately, no overall industry objective exists 
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which vill be universally acceptable. Political decisions are necessarily 
involved and must be reconciled in international negotiations. 

Effciency is examined in tltiz study for two reasons. First, it is an 
objective which will be of interest to many nations. (The United 
States, for example, has indicated that efficiency is ;ts policy objective.) 
Second, the description of a rational industry configuration is useful in 
assessing alternative politically motivated decisions, such as different 
entry patterns and pricing standards. The economic costs of these alter
natives will be important in policy decisions which weigh economic ob
jectives in terms of political and social consequences. Objectives other 
than economic efficiency will be neither formulated nor judged in this 
study, although alternative policy objectives will be evident in the de
tailed discussion of the industry. In the last analysis, each nation must 
itself weigh the various potential and economic consequences of deci
sions affecting the industry. 

Chapters I through VII examine the structure of the industry, show
ing the relationships between the underlying economic patterns, the 
regulatory enviromnent, the political interests of governiments, and 
market performance. Chapters VIII and IX develop a theoretical 
model of economic efficiency and e flnate performance on this basis. 
Chapters X through XII consider various structural changes in the 
regulatory environment and in the nature of govcrnmcntal participa
tion, and prescribe policies aimed at improving performance. 

The description of the industry structure involves, first, an examina
tion of the role of state interests in the industry: the effects govern
ments have on the decision process of participant carriers and the re
strictions which they have imposed on the market. This political and 
institutional framework is examined in Chapter II, which describes the 
motives for state intervention and the direct means by which govern
ments influence their own carriers' decisions through ownership and 
subsidy, and in Chapter III, which describes the entry process and na
tional attitudes with respect to entry. Most countries have strong4:y pro
tected their entry rights, granting entry in bilateral agreements with 
other countries; restrictions on plane type, schedule frequency, and 
schedule times are often matters of negotiation at the governmental 
level in the process of working out these bilateral agreements. This re
stricted entry environment has resulted in a costly inflexibility in the 
industry. (The governmental role in pricing policies in the industry is 
discussed in Chapter VII.) 
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The underlying production and cost relationships in the industry 
structure are examined in detail. Chapter iV describes the prnduction 
function for the industry, including differences across national bound
aries and determines the extent to which these differences or differences 
in factor prices affect the efficiency of various producers of interna
tional airline service. This description of the underlying technological 
and cost relationships will be useful in determining an efficient pattern 
of entry. Chapter V is a study of the structure of airline costs as they 
relate to route structure; this will be useful in prescribing a price struc
ture related to the costs of providing service. Chapter VI develops the 
characteristics of demand in the airline industry, in order to assess con
sumer preferences for type of service, schedule frequency, and price. 
Judgments about pricing policies in the industry will rest on analysis of 
the demand function and the cost structure. 

The pricing environment is described in Chapter VII. A conference of 
airlines-the International Air Transport Association (IATA)-has gov
ernmental sanction to determine rates, subject to approval by the coun
tries involved. Governments have only loosely supervised this process. 
The U.S. Civil Aeronautics Board (CAB) has continually tried, with 
only moderate success, to exert influence on the rate-setting procedure. 
The CAB and the privately owned U.S. carriers often have divergent 
interests. Since the carriers participate in IATA proceedings, the CAB 
influence is an indirect one. The attitudes of other governments vary 
widely-some countries show little interest, while other governments 
actively support their carriers in the bargaining sessions. The result is a 
rather loosely supervised private cartel of airlines, which sets prices 
based primarily on a complex value-of-service pricing structure with a 
variety of implicit transfers among travelers and countries. 

This environment of state participation and the concomitant market 
restriction have produced various effects on the performance of the 
market as a whole. The effects of this political environment and the va
riety of publicly and privately motivated decisions ar ; not easi!y as
sessed. Public and private decision-making are interdependent; more
over, these policies are superimposed oii an economic structure which 
has been changing rapidly as a result of the growth in market demand 
and technological advances in aircraft equipment. The impact this 
changing technology has itself been conditioned by the market envi
ronment. To understand causation of particular dimensions of market 
performance or to assess the effects of particular regulatory policies re
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quires analysis beginning with the market strncture itself. The nature 
of underlying production, cost, and demand functions are important to 
this analysis. The relationship of the market structure to performance is 
shown so that the causal structure can be developed. (This will be the 
basis for the assessment of costs of alternative policies and the policy 
prescriptions made in the last part of this study.) 

In the part of the book that evaluates industry performance, Chap
ter VIII develops the theore ical framework. The Law of Comparative 
Advantage is necessary in eval:t;ng an industry in an international set
ting. The conditions under which cost comparisons can be used to dis
cern the countries with comparative advantages in producing interna
tional airline service are spelled out. In addition to specifying entry 
criteria, Chapter VIII also develops criteria for capacity and pricing deci
sions which have certain welfare properties. The evaluation or tile in
dustry based on these standards is summarized in Chapter IX. The per
formance of particular carriers, many of which have incurred suDstan
tial financial deficits, is also reviewed there. 

Finally, the thi:d part of the study assesses the role of public regula
tion and suggests changes vhich would promote a more economically 
efficient industry. The cia.wiges which are recommended require a more 
responsible attitude by all governments. Given the considerable mo
tives for government interest and participation in the industry, progress 
necessarily lies in a more enlightened perception of these responsibili
ties. In addition, the recommendations imply a greater reliance on 
competition and freer markets. The alternative of placing greater reli
ance on regulatory processes is reviewed but generally rejected. The 
major thrust of Chapter X is that while the motives for the public role 
are strong and represent a structural dimension of the industry which 
the analyst must accept 7is given, there appears to be considerable 
scope for improved perfornance within the confines of feasible 
changes in public policy. 

Chapter XI spells Gut specific recommendations for the United States 
which should help promote the objective of industry rationality. These 
remarks are in large part applicable to other countries with similar ob
jectives. 

There is even perhaps some reason for optimism. In some countries 
besides the United States, there appears to be a trend in favor of a 
more economically efficient industry organization. There are a number 
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of reasons why economic rationalization of the industry as an objective 
may become more important in the future. These reasons, although by 
no means compelling for all nations, are important to many. The 
prospects are sketched in the concluding chapter, and the challenge of 
the future is outlined. 



CHAPTER II 

Government Influence in the Industry 

Wrrn THE rXPANSION of international air travel and the 
proliferation of independent countries in the world, various noneco
nomic benefits have increasingly influenced the decision of a country 
to establish its own international airline service. The prestige attached 
to operating an international jet carrier is one example. Serving routes 
to former colonies for political reasons is another. These and other ex
ternal benefits of industry participation are highly valued in many 
countries and have produced considerable interest at the state or gov
ernment level. One result of this is that countries have generally been 
motivated to assume a very protective attitude with regard to their 
own flag carriers. In addition, governments have exerted an influence 
in many decisions which normally would be left in the hands of the 
airlines. 

Motives for State Interest 

An international flag carrier typically accounts for a very small share 
(usually less than one-half of one percent) of national income or of 
employment. In contrast, the balance of payments effects are quite im
portant and usually represent one of the chief reasons for having a flag 
carrier. A flag carrier earns balance of payments receipts in the form of 
passenger fares and thus can save potential foreign exchange losses by 
accommodating its nation's traveling public. In advanced countries 

8 
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such as the United States, whose citizens travel a great deal, this sav
ing is generally the most important balance of payments consideration. 

Balance of Payments Considerations 

The magnitide of foreign exchange costs depends on the choice of 
aircraft, the scheduling of that equipment, the nature of the route sys
tem, and the extent of subcontracting and external assistance required. 
International carriers of the United States spend slightly less than 25 
percent of total fare receipts at each foieign port for landing charges, 
fuel and taxes, terminal rental, wvages and support of foreign-based 
personnel, crew expenses while in port, and a variety of indirect ex
penses such as passenger food and services.' 

Foieign carriers probably spend somewhat less proportionally on 
port expenses in the United States. The relatively high American labor 
costs account for the greater port expenses of U.S. carriers. The for
cign exchange cnsequence for the United States (net of direct input 

purchases) of creating a flag carrier to carry a single passenger pre
viously carried by a foreign carrier to or from the United States would 
be a change in the balance of payments accounts of about 50 per
cent of the fare. This is the fare net of necessary port expenses abroad 
by the U.S. carrier less the foregone port receipts which the United 
States would have received from the foreign carrier. (For the United 
States and the United Kingdom, both of which use primarily domestic 
equipment and financing, this calculation essentially reflects the total 
foreign exchange result of a flag carrier's operation.) 

In addition to port charges, most foreign carriers require foreign ex
change for aircraft and spare parts, since about 90 percent of the in
dustry's equipment is imported from the United States. The foreign ex
change cost of imported equipment depends on the choice of aircraft 
and its utilization. Aircraft and spare parts depreciation charges for a 
Boeing 727 amount to about 15 percent of total available ton-mile 
costs. Thin route densities or poor aircraft scheduling which result in 
lower utilization increase these costs-in some instances by as much as 
50 percent. By contrast, depreciation expenses fo' a used DC-6 are 
only about 5 percent of total costs. 

The smaller and newer carriers, especially those of the developing 

Civil Aeronautics Board, The Impact on the Balance of Payments of the Air 
Transportand Aircraft Industries (1965), pp. 14-15. 



TARtLE 11-1. Air TransportationAccounts and Total Trael Accounts, U.S. Balance of Payments, 1952-63 
(In millions of U. S. dollars) 

Type of Account 195- 1953 1954 1955 1956 1957 1958 1959 1960 1961 19612 19.3 

U. S. receipts from other countries 
Air export freight 
Air passeng .fares 

Port expeni ures of foreign 
airlines i,; the U. S. 

e4 

88 

3 

e8 

86 

36 

26 

88 

40 

33 
98 

53 

36 
101 

65 

41 

124 

77 

44 

132 

95 

49 

145 

118 

55 
1-6 

147 

46 

174 

163 

51 

181 

175 

53 

195 

187 

U. S. payments to other countries 
Air import freight 
Air passenger fares 

Port expenditures of U. S. 
airlines abroad 

3 
42 

s7 

4 

48 

91 

5 

56 

9e 

7 

68 

108 

9 

87 

119 

12 

131 

127 

13 
157 

151 

19 

995 

161 

e2 
301, 

181 

22 

291 

168 

26 
$41 

169 

26 
390 

178 

Net totals for U. S. air t-ansport 
Freght 

Passenger fares 
Port expenditures 

21 

43 

--55 

24 

38 

-55 

21 
32 

-52 

e6 

30 

-55 

27 
14 

-54 

29 
-7 

-50 

31 
-25 

-56 

30 
-60 

-43 

33 
-175 

-34 

24 

-117 

- 5 

25 
-160 

6 

e7 

-195 

9 

Total 18 7 1 1 -13 -28 -50 -73 -176 -98 -129 -159 

U. S. overall travel account 
U. S. expenditures abroad 

Foreign expenditures in the 
U. S. 

-840 

550 

-929 

574 

-1,009 

595 

-1,153 

654 

-1,275 

705 

-1,37e 

785 

-1,460 

825 

-1,610 

902 

-1,745 

875 

-1,747 

885 

-1,892 

870 

-2,070 

934 

Sources: U. S.Department of Commerce, Office of Business Economics. Balance of Payment# Statistical Supplement.Rerised Edition, a supplement to Survey of Current Buuine,(1963). pp. 134 and 140; Surrey of Current Buainess.,various issues; U.S. Bureau of the Census, Statistical Abstract of the United State, (1966), p. 599. 
£ New series. 
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countries, incur some additional foreign exchange costs since they often 
subcontract much of their maintenance and externally finance much of 
their capital investment. Maintenance for a Boeing 727 is about 18 per
cent of total costs; for the DC-6, it is nearly 23 percent. Some of the 
smaller carriers contract more than half of this work to larger foreign 
carriers. The interest cost of external financing for a Boeing 727 is 
about 15 percent of total costs and for a DC-6, about 4 percent. In ad
dition, technical assistance costs, such as jet pilot training, can also be 
substantial. (Depreciation, maintenance, and overhead expenses are 
shown in Table IV-4. Typical utilization rates appear in Table A-1.) 

EFFEcrs ON U.S. BALANCE OF PAYMENTS. The United States, using its 
own aircraft and serving the largest traveling public in the world, enjoys 
a greater foreign exchange gain from its carriers than does any other 
countr-. 2 The total travel account and air transport items in the United 
States balance of payments are shown in Table I-I. The air transport 
accounts are, of course, only part of the total travel account, with air 
fares acconting for almost half of the total btdget of American trav
elers. The magnitude of the total travel account is largelv governed by 
the numner of a nation's citizens who travel abroad. The overall travel 
accont for the United States has assumed a larger deficit over time as 
more Americans travel abroad relative to the numb1er of foreign na
tionals visiting the United States. The air transport account portion has 
shown a steadily increasing deficit, partly because of more travel 
abroad by American citizens, and also because U.S. carriers have been 
earning a progressively smaller share of total fares to and from the 
United States. The data in Table 11-2 reflect this trend. U.S. airlines 
carried 66.4 percent of all travel to and from the United States in 1954, 
50.1 percent in 1959, and only 49.8 percent in 1964.3 

'Data on the balance of payments consequences of U.S. travel and U.S. car
riers' operations are not rcadilv available. The distribution of total U.S. travel 
abroad by country of origin and destination and the percentage share using U.S. 
carriers are not accurately known. For a discussion of the data problem, see Review 
Committee for Balance of Payments Statistics, The Balance of Payments Statistics 
of the United States, Report to the Bureau of the Budget (Government Printing
Office, 1965). Data for other countries are also scarce. Occasionally air travel data 
are given in the International Monetary Fund, Balance of Payments Yearbook, 
and sometimes the annual reports of various carriers contain such data. 

'U.S. Department of Justice, Immigration and Naturalization Service, Report
of Passenger Travel between the United States and Foreign Countries (1964). 
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TABLE 11-2. Value of Air Travel to and from the United States, Selected 
Years, 1950-60 
(In millions of U. S. dollars) 

Type of Payment 1950 1952 1954 1956 1958 1060 

U. S. residents to 
U. S. carriers 75 111 145 229 275 358 
Foreign carriers 206 42 56 87 157 251
 

Foreign visitors to
 
U. S. carriers 35 50 4o 49 79 106 
Foreign carriers 21 28 32 42 96 178
 

Total
 
U. S. carriers 110 161 191 278 354 464 
Foreign carriers 47 70 88 129 Q53 429 

Source: U. Department of erce, O)flce or EinessS. Com Econonids, Balance of Payments Stitistical 
Supplemen, leri ed Edition, a supplement to Surrey of Current Iw.ioc.s (1116.'1),p. 141. 

An estimate from these data can be made of the effect of U.S. flag 
carriers on the balance of payments. In 1960, U.S. international carriers 
earned approximately $625 million in revenues, including $464 million 
on traffic to and from the United States and $161 million on "fifth free
dom traffic" (travelers moving between two foreign countries). Re
ported port expenses of $181, million arose from charges in a single port 
or in both ports of entry for U.S.-based and fifth freedom traffic, respec
tively. Relating these port charges to total revenue of U.S. carriers 
shows that 23 percent of fares on the average is spent on port expenses 
for each foreign port. Thus, if the United States had given up its flag 
carriers in 1960, the net balance of payments effects in lost revenue less 
port charges would have been an increased foreign exchange deficit 
of $3412 million or an amount greater than one-third of the total travel 
account deficit. This constitutes a substantial motive for U.S. interest 
in the industry and in its flag carriers. 

IIALANCE OF I'AYNIENTS CONSEQUENCES IN OTHER DEVELOPEID COUNTRIES. 

The major carriers in other developed countries have reported similar 
results, although tbe amounts are smaller in absolute terms. For exam
ple, Italian carriers in 1963 earned $96 million in passenger fare re
ceipts from foreign nationals and received $83 million in fares paid by 
Italian citizens. Foreign port expenses amounted to $29 million, and ap
proximately $l0 million wvas spent on equipment (the average of Ali
talia's equipment purchases over recent years ).- The total positive effect 

' Alitalia annual reports, and International Monetary Fund, Balance of Payments 
Yearbook, Vol. 18 (Marcb 1967), Italy, Table C. 
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of Italy's possession of a flag carrier, both in net foreign exchange re
ceipts and in net savings of fare payments which Italian travelers 
would otherwise pay to foreign carriers, vas about $75 million in 1963. 
British European Airways (BEA) in fiscal 1963-64 earned a net for
eign exchange saving of $34 million out of a total revenue of $168 mil
lion.5 Added savings resulted from carrying British citizens abroad. 

KLM Royal Dutch Airlines has reported an even more impressive re
suit. Company officials estimated that in 1960 KLM1 earned a net of $65 
million in foreign exchange from foreign travelers and saved $72 mil
lion in foreign exchange by carrying Netherlands' nationals abroad. 
Aircraft purchases abroad left a net plis of $25 million-almost 8 per
cent of the Netherlands' net goods and services foreign exchange 
balance." During the period 1946 to 1961, inclusive, KLM earned a 
net $30-35 million per year or about 10 percent of the nation's net 
surplus.' The Netherlands has enjoyed these high foreign exchange 
earnings because of KLM's strategic location in the lucrative North At
lantic market and because the country itself is a prominent tourist at
traction. 

In short, countries whose citizens travel abroad a great deal see a 
potential gain in foreign exchange (or reduced loss) as an important
justification for suipporting a flag carrier. Well managed jet operations 
may earn 25 percent or more of total revenue from foreign travelers 
even when aircraft and spare parts must be imported. The effects of a 
flag carrier on a nation's total balance of payments is therefore not in
significant for most developed countries in North America and Europe. 

UNDERDEVELOPED COUNTRIES: FOREIGN EXCHANGE LOSSES. In many of the 
less developed countries, by contrast, foreign exchange losses are often 
incurred because of necessary reliance on external financing and tech
nical assistance, because of the problems of achieving high levels of 
scheduling equipment and personnel, and because of the unprofitable 
route structures %vhiclithese countries often serve. The combination of 
thin route densities and poor scheduling is the most important cause of 

"BEA Expects Smaller Profit This Year," International Aviation, Supplement 
to Aviation Daily, Vol. 154 (September 8, 1964), p. 102; BEA annual report, 1964. 

;International Monetary Fund, Balance of Payments Ycarbook, Vol. 15 (July
196 ), Netherlands, Table 1, and KLM annual reports.

'Civil Aeronautics Board, Docket No. 12063, "Rebuttal Exhibits of KLM Royal
Dutch Airlines," November 22, 1961, p. 1.This is part of "Direct Testimony of James 
C. Buckley appearing as a witness for KLM Royal Dutch Airlines and Sabena Bel
gian World Airlines." 
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losses. Many carriers of less developed countries have sustained a for
eign exchange deficit when they entered the jet market or have been 
forced to make large entry concessions to carriers of the developed 
countries in order to obtain special foreign exchange arrangements. 
The exceptions are a few carriers favorably situated on dense intcrna
tional routes. The implications of such foreign exchange losses depend 
among other things upon the opportunity cost of foreign exchange. The 
high cost of foreign exchange to many of these countries implies that 
they must (or should) value the external effects of industry participa
tion very highly. 

ExternalEffects for Developed Nations 

A variety of external effects-economic, political, and military-which 
result from the possession of an intemational flag carrier have produced 
interest at the national government level. The impact and evaluation 
of these external effects vary greatly between developed and less devel
oped nations. The external effects most important to a developed na
tion are serving its own citizens; promoting trade, investment, and 
tourism friom other countries; and serving political routes. The United 
States, for example, is interested in providing safe, reliable service over 
a wvide network and at a reasonable price for its traveling citizens. 
Other nations wish to encourage American investment or to earn a 
share of the American tourist dollar; they may do this by providing fre
quent scheduling to and from the major cities along the international 
routes. A flag carrier also simplifies the provision of route systems to 
present or former colonies or the provision of any other services on 
politically oriented routes which are not profitable. 

A flag carrier may also support domestic aircraft manufacturers. De
velopment costs of new aircraft are high, and unit production costs de
crease greatly as more aircraft are sold. Therefore, a new type of plane 
is unlikely to be commercially profitable unless the sales level reaches 
at least 100. These rising development costs and the marketing uncer
tainty facing the manufacturer of new aircraft have produced many 
financial failures of smaller companies and mergers with larger firms. 
The sale of a new model to flag carriers clearly is an important form of 
support of domestic manufacturers. 

Aircraft purchases and sales are an important balance of payments 
consideration for the few countries vhich make up the industry; this is 
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especially true for the United States, whose aircraft exports are a siz
able portion of total net export sales. U.S. manufacturers dominate tie 
international aircraft industry. This dominance favorably affects the 
U.S. balance on current account and is a basic motivation for the U.S. 
objective of promoting an expanding and efficient international airline 
sector. 

Finally, there is a military motive for supporting a flag carrier which 
can act as a ready reserve. A carrier provides a fleet of planes, support
ing equipment, and a staff of trained personnel which can be used in 
flying men and materiel to a combat theater. American carriers in 
World War II and in the Korean War served such a role, and in one 
Berlin crisis carried cargo to West Germany, whence Air Force planes 
took it to Berlin. In Great Britain almost all private airlines were used 
in the British share of the Berlin airlift. The British government subse
quently realized the value of a civilian transport reserve and made ef
forts to aid the development of private carriers, largely through sizable 
troop contracts.8 In recent years British Eagle, an independent airline, 
has flown troops to Malaysia to deal with crises there.9 

External Effects for Deceloping Nations 

As seen from the point of view of the developing countries, the ben
efits of possessing an international airline are ( 1) that it aids in the de
velopmnent process and (2) that it enhances the national image. The 
latter, seemingly the less important of the two, has probably been the 
most important motivating force in the last decade. 

The economic rationale for investment in international airlines by 
less developed countries includes the effects of decreases in travel time 
and costs and of improved communications on trade, investment, and 
tourism. Air travel has done much to make the developing countries far 
mole accessible. investment, technical and economic cooperation, and 
the importation of advisory personnel have also been facilitated. Tour
ist travel, facilitated by the development of international air routes, 
could become an increasingly important source of revenue to the less 
developed countries as more and more tourists look beyond Europe 

'Stephen Whcatcroft, Air Transport Policy (London: Michael Joseph, Ltd., 
196-1), pp. 33-35. 

'Aeroplane and Comncrcial Aviation News, Vol. 109 (January 7, 1965), 
p.30. 
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and the Mediterranean."° In general, the less developed nations have 
been brought more into the "world of nations" by air travel. 

These benefits, however, could accrue to the developing countries 
-egardless of what airline provided international air service; hence in 
and of themselves they do not justify having a flag carrier. Further
more, there is no apparent lack of entrants into the long-haul markets 
to provide service to the less developed countries. Regional air service, 
on the other hand, may not be Dru-)fitable initially and hence a develop
ing nation may find it desirable to provide service connecting its cities 
with its neighbor countries and with major international airports. 

The political benefit that apparently has assumed overriding impor
tance in the decision-making of the developing countries is the boost to 
national image of a flag carrier, and especially of an international jet 
operation. Ajet carrier has becomrre a major status symbol of the devel
oping countries. In the last decade dozens of new national carriers 
hav appeared, all of which are anxious to show the flag. One motiva
tion for this behavior lies in the intense desire of these nations for 
rapid growth and a highly urbanized and technologically advanced so
ciety. Also, the mstable political environment which often prevails 
may have led the governinent in power in some less developed coun
tries to undertake projects with a short time horizon. New jet airports 
and ai craft are flashy symbols of progress. 

However, while the possession of a flag carrier does serve as a status 
symbol and a means of advertising abroad, the positive effects on out
side trade and investment decisions appear to be only marginal. As will 
be shown subsequently, most of the underdeveloped-country entrants 
into the long-haul markets have incurred losses. These nations' carriers 
are entcring markets in which they do not have a comparative advan
tage, in which competition is at times intense, and in which there is 
often sufficient capacity already. 

Defining Governmental Objectives 

The various market and nonmarket consequences of international air 
service include impacts on the traveling public, airline owners and 

" Jacques Jordeau, "Reflections on the Role of Air Transport in the larmonious 
Evolution of Underd,2veloped Countries" (The RAND Corporation, November 
1962), RAND Memo 3165, pp. 12-14. 
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management, suppliers of aircraft and other commodities, and govern
ments and their constituent taxpayers. The formulation of an objective 
function which reflects these effects is a complex task involving a vari
ety of economic and political issues. It is a task, moreover, which na
tions themselves have found difficult. More often than not, objectives 
have been vaguely defined and policies poorly conceived. 

No single generalization would cdequately represent what each na
tion considers an acceptable synthesis of the various consequences of 
participation in the industry. Most would agree that a broad network 
which offers fast and dependable service and incorporates the latest 
technology is required (although the latter vill not be acceptable 
to everyone when the supersonic transport appears with its sonic 
boom). Little agreement can be found on who should provide the ser
vice, what should constitute the service, how much should be pro
vided, or how it should be priced. 

Broadly defined political and social issues loom large over the eco
nomics of much decision-making in the airlines industry. Nations differ 
on the proportion of economic costs which should be allocated to these 
political considerations, although all pay at least some attention to 
them. Viewing policy formulation in its broadest perspective, the fact 
that international air transport decisions are arrived at through interna
tional negotiation implies that questions of foreign policy are intro
duced. A close identification of international air transport policy as one 
instrument in these broader negotiations considerably complicates the 
formulation of policy objectives. 

Various nations differ in their attitudes with regard to international 
air transport objectives; this can be explained in part by fundamental 
differences in social and economic institutions and ideologies. Objec
tives of the United States are generally consistent with its historic advo
cacy of free world trade and unrestricted capital markets. Similarly, 
American reliance on private ownership without government regula
tion, and the American dislike for pooling arrangements and other non
market procedures for deciding on the allocation of resources, are im
portant in the formulation of U.S. objectives in the industry. At the 
same time, many other countries have very different inclinations. Eu
ropean nations, for example, appear more likely to permit restrictions 
in their markets, and European firms seem more anxious to form pools 
and divide the existing market than to enter into competition, which 
might well expand the market for all. 
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The underlying objectives of each nation are not always easily ascer
tained. Probably the most important single indication of a nation's ob
jectives is the role it wishes to reserve for its own flag carrier. This 
sometimes is only imperfectly mirrored in policies ptursued. If the flag 
carrier is economically inefficient, the government's evaluation of the 
importance of participaltion in the international industry can be mea
stired by the extent to which it tries to induce concessions or changes in 
the more efficiernt industry configuration. Many governinents appar
entv are Nvilling to incur large subsidy costs and to impose costs on 
other nations' carriers and travelers by protective policies in order to 
assure or to improve the position of their carriers. On the other hand, 
when a flag carrier is economically efficient, the role its government en
visons for it is not so obvious. A Favorable competitive position usually 
exists because of previous economic development, location in important 
air markets, or both. Advocating competitive markets in these circum
stances is quite consistent with concern over time fortunes of one's own 
flag carrier. 

Indeed, the relative competitive position of a country's carrier is 
probably the mc.::t important rationale behind that country's support of 
free competition and industry rationalization as opposed to restricted 
international air markets. For example, prices set at the level of mar
ginal costs of L.S. carriers would force havv losses on many carriers, 
especially some of the younger carriers of developing areas. The "in
fant industries" rationale for higher priceL is a familiar argument fre
quently given; more realistically, most of the protected carriers have no 
hope of ever belonging in the industry on economic grounds and use 
the price protection to rece the subsidy cost of their operations. This 
sort of very practical consideration of national interests is the major 
basis for the opposition to eflicicucy as an objective. 

The remainder of this chapter will consider the means which nations 
have used to exert influence over their own flag carriers. Chapters III 
al. d VII will describe govenument policies with regard to entry and pric
ing. 

Governmental Influence over Flag Carriers 

The particular institutional arrangements through which public finqn
cial support is provided and the public sector is represented in carrier 
management decision-making varies considerably among countries. The 
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kinds of decisions being influenced are, however, strikingly similar. 
Indeed, government influence over interi ational airlines through public
ownership and subsidy has been quite pervasive throughout the indus
try, with governments having influenced the decisions concerning air
craft and route choice of virtually every carrier in one instance or 
another. 

"Chosen Instruments" 

One important means governments have used to exert influence ha-s 
been the creation of "chosen instruments," or flag carriers owned and 
subsidized by the state. This has become the predominant form of own
ership in the industry. In the pri,-\Vorld \Var II years, many European 
governments bought out private carriers to create these chosen instru
ments. The creation of chosen instruinents w,.s accelerated after World 
War II as small private companies were mciged and nationalized. 
Many newly independent countries have created their own flag car
riers, usually by acquiring local carriers that had previously been subsidiaries of large foreign airlines. 

Detailed information on airline ownership has been presented by
Davies.' Almost all European airlines are now state owned. In Latin 
America, there has been a pattern of consolidation and nationalization 
similar to that which took place in Europe, with state ownership in 
many instances replacing foreign ownership. Foreign companies once 
predominated in Latin America, largely by ownership of subsidiary
companies. Pan American Airways with(PAA), minority shares in
 
many of the local carriers, was the dominant Latin American carrier.
 
Great Britain and the Netherlands, motivated by existing or former co
lonial ties, were also important outside owners of airlines serving Latin
 
America. In the period since World War II, these foreign interests have 
gradually been bought out and the carriers nationalized. In 1954, only
three of the ten largest carriers in Latin America were free from for
eign sponsorship. By 1960, only three wvere still partially owned by out
side interests-PAA continued to hold minority shares 
 in Compania
Mexicana de Aviacion, Avianca, and Panair do Brasil. Most Latin 
American nations now have flag carriers which they strongly support
 
vith restrictionist policies.
 

"R.E. G.Davies, A History of the World's Airlines (Lot don: Oxford Univer
sity Press, 1964). 
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In the Middle and Far East, and more recently in Africa, many new 

carriers, usually state-owned, have appeared. In many instances, these 

carriers were initiated through the help of outside financing by Euro

pean or American carriers, only to be nationalized later. State owner

ship now predominates in the Middle and Far East, although there is 
still considerablc outside control in Africa. 

The details of airline ownership are complicated by a variety of 

means of state control and a variety of parent-subsidiary relationships. 

A summary of government participation is given in Table 11-3, which 

shows the percentage of state ownership in most of the major carriers.-' 
The U.S. carriers, privately owned, are the most important exception 
to this predominant pattern of state ownership. It will be shown subse

quiently that the United States faces some special problems because of 

differences between the objectives of private ownership and what the 
government might define as the public ir'terest. This problem is unique 
to the United States and to those nations that have encouraged private 

ownership. 

Choice of Plane 

State ownership has been accompanied by state influence over deci
sions at the firm level. One area of influence has been that of plane 
choice. Since aircraft manufacture is important for national security 
reasons to a few countries and aircraft export sales are important in 
balance of payments accounts, plane choice has been subjected at 
times to considerable political pressure. 

While imnmediately after World War 11 U.S. planes were about the 
only aircraft available, the subsequent rebuilding of British and French 

aircraft industries has made flag carrier support of domestic manufac
turers a very real question. Though British and French manufacturers 
would protest, it appears that U.S. planes have been more economical 
to operate.' The economic superiority of American aircraft leaves no 
problem for the United States, although there have been a few cases 
where pressure has been exerted on U.S. carriers not to buy abroad. A 
former U.S. domestic carrier, Capital Airlines, was able to acluire the 
"For a detailed survey, scc "World Airline Ownership and Control," Aviation 

Report Supplement (London: Aviation Studies International, Ltd., September 
1963), No. 130, pp. 3-31; see also "World Airline Survey," Flight International, 
Vol. 87 (April 15, 19C5), pp. 562-608. 
"See Chapter V, p. 88, and Appendix B,Table B-4. 



TABLE 11-3. Percentage Share of Government Ownership in International 
Airlines, Selected Countries and Carriers,1960 

Country and Carrier Percentage Country and Carrier Percentage 

Africa Scandinavian Airlines SystemAir Afrique 66 (SAS) 50Air Algerie 51 	 Swissair soAir Congo 65 transportes A6reos Portugueses 0('Central African Airways 100 1 Iioii de Transports A6riens 0
Eas t Africa,, Airways 100 
Ethiopian 	Airlines 100 Latin Amerima
(liana Airways 100 Acrolincas Argen inas 100Royal Air Maroc 55 	 Aerovias V't-MzoLMas 0 

Aviauia Airlines 0
.,in Linea Aeropostal Venezolaria 100

Air ('eylon 	 100 Panair do Brasil 0
Air-hdia NOl Transportei Avrvos Nacionales
 
Indian Airlines 
 100 (TAN-I Iodiras) 0Pakistan InternatiOlial Airlines 65 Veniizuielaii lInteriational
 
Il-yal Nepal Airline 100 Airways 
 55Unioni of Burma Airways 100 Viacao Aera Rio Ginrailense 0 

Viacao Aerca S.(o Paulo 100 
A usdralia Middle East

Qantas Empire Airways 100 Aden Airways (ly BOAC) 0'rasunn Empire Airways I00 El Al Israel Airlines 61 
Iranian Airways 51Europe Iraqi Airways 100

Aer Lingus 95 Jordan National Airways 25Arlint I'Eireaun 100 Kuwait Airways 0Air France 100 Mihle East Airlines 0Alitalia Airlines 84 Saudi Arabian Airlines 10Austrian Airlines (AUA) 70 United Arab Airlines (UAA) 100 
Aviaciin y Comercio 

(Aviauo) 100 North A merica
Britisli European Airways Air (anada 100(B EA) 100 Canadian Pacific Airlines
British ()verseas Airways 

0 
U. S. carriers 0

(orporatin (IIOAC) 100
 
Cun:ird- Eagle Airways 
 0 Orient, Pacific 
(yprirs Airways 51 Air Lao.s 50Finnair 0 Air Vietnai 75Fliugfelag Islands 1I.F. 50 	 Borneo Airways 61Iberia Airlines of Spain 100 Civil A;r Transport (Formosa) 0Iclandic Airlines 0 Girula Inidonsian Airways 100Luftiansa 	German Airlines 5O Japan Air Lines 75(Ii illpi Airways 0 Korean Natiinal Airlines

KIM Royal I)utclh Airlines 70 l'hilippine Air Lines 

100
 
54Sabena Belgian World Airlines 65 Thai Internalional 70 

Soiiriie "Worl Airline )wnersliip andilConiril," iutilon R1cpiort SuPlement (Lonilni: AviationIifernatiliui], 1,ad.. S(-jitenie Mwllo,, N.'i 
Studies 

vI..
 
Noie: Thi s ,alde liAN iiist 

r 

uif tile alijor iiternatiounail euirricra. It ver.states 
 Ihe predominance of stateownership ini that abut ftthe nuedi ira- aid stulllter-sized carricrs lire privately owned. 
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British-built Viscount only after considerable public pressure of this 

sort. The real dilemma faces the British and French carriers with re

gard to aircraft manufactured in ihose countries. 

The British have probably been most disadvantaged by nationally 

oriented or politically inspired equipment policies. The one bright spot 

occurred in the middle 1950s: the Viscount, the first turboprop, proved 

to be a reliable, economic, and profitable aircraft and was very impor

tant to British European Airways (BEA) in expanding its route system. 

Recently BEA placed an order for the American built DC-9, a short

haul jet, only to have the decision subsequently reversed and the 

British-built BAC-111 ordered. It remains to be seen how these two 

aircraft will compare in terms of efficiency. 
British Overseas Airways Corporation (BOAC), however, has fared 

worse than BEA, having been forced to rely on British-built planes in 

long-haul markets, where the competitive disadvantage of British planes 

as compared with their American counterparts has been greatest. BOAC 

enjoyed a brief moment of glory wvhen the first jet aircraft, the Comet 1, 

was introduced, but its subsequent structural failure converted this 

temporary advantage into a $7.8 million capital loss. This cost was small, 

however, compared to BOAC's difticulties with the transition to jets. 

BOAC's initial decision was to purchase the British-produced turboprop, 

the Britannia, scheduled for delivery in 1956. Because of production 

delays, a fleet of DC-7s had to be purchased as a stop-gap. The introduc

tion of jets soon thereafter placed both the DC-7C (the last long-range 

piston plane produlced) and the Britannia at a huge cost and marketing 

disadvantage. BOAC thus found itself with two undesirable fleets in 

1961 and 1962.1w Both the Britannias and the DC-7Cs were expensive 

to operate and therefore sold at sizable capital losses. Comet 4, 

Britain's competition to the Boeing and Douglas jets and the British 

replacement for the Britannia and DC-7, was quickly surpassed in per

formance by the American jets. The difference in operating costs 

favored the American planes by an amount between 5 and 10 percent. 

The total capital losses which BOAC incurred from the sale of aircraft 

by March, 1964, amounted to $122,640,000. This included, by plane 

type, Cornet 4, $13 million; Britannia, $63 million; Comet 1, $8 million; 

DC-7C, $13 million.'" 
SVheatcroft, op. cit., pp. 114-15. 

""Details of BOAC's $253.4 Million Deficit," International Aviation, Supple
ment to Aviation Daily,Vol. 155 (November 16, 196 4 ),p. 131. 
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The VC-10, Britain's subsequent long-haul jet aircraft, is an example
of a more recent unfortunate experience. The VC-10 was designed to 
operate on shorter runways than the 707 or the DC-8. By the time the
VC-10 was completed, airports had been expanded all over the world 
to such an extent that runway length was an insignificant constraint. 
The VC-10 airfield capability and greater cruise speed was not at
tained, however, Without cost. Early estimates of the operating costs of 
the VC-10 place them at a level between 10 and 15 percent above the
707.1 BOAC purchased the VC-10 and later placed orders for thirty
of its successor, the Super VC-10. The performance of the VC-10, how
ever, estimated to have cost BOAC $10 million in excess costs in 1964,17 

left the company less than anxious to receive its successor. Though re
putcdly cheaper to operate, the excessive annual cost of the Super VC
10 fleet was estimated variously at twice the $10 million figure."R Ac
cordingly, BOAC attempts to reduce its second order caused a consid
e,'able stir in Britain. The question essentially became whether BOAC 
should subsidize British aircraft manufacturers and, if so, by what 
amount. 

BOAC's record, involving some substantial operating losses, was
scrutinized again and again by various public officials."' The result of 
the investigations seems to indicate that the British Ministry of Avia
tion and 13OAC never agreed on the extent to which the corporation
should disregard commercial considerations. A directive to BOAC to 
act on commercial grounds is inconsistent with support of the VC-10,
for example, or with maintenance of certain political routes. BOAC 
subsequently %ventahead with its purchase of Super VC-10s, though in
smaller quantity than originally announced. It is clear that BOAC's
 
plane choice 
was not based on economic considerations alone. 

Choice of Route Systems 

Route systems chosen by airlines are another type of decision af
fected by political considerations. Many state-owned carriers have over

""BOAC and the VC-10," Aeroplane and Commercial Aviation Ncws, Vol.
107 (May 14, 196-1), pp. 8-10.

""The BOAC Crisis," Flight Internationl, Vol. 86 (July 9, 1964), p. 39. 
* "BOAC and the VC-10," pp. 8-10. 
*"Parliament Investigates BOAC," Flight International,Vol. 86 (July 2, 1964),4p. . 
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extended route systems. One common situation is a domestic route 

system operated at a loss or at very low profits. Scandinavian Airlines 

System (SAS) and Alitalia, for example, serve uneconomic domestic 

systems. BEA serves the Scottish Highlands and Islands at a loss. (The 

United States, of course, explicitly subsidizes local service carriers to 

provide this type of service.) The politically moti ated international 

routes can be expl!,.ined primarily by the need to link former and pres

ent colonies.This goes back to the period prior to World War IHwhen 

British, French, Belgian, Italian, and Dutch airlines extended routes to 

their colonies. Many of these former colonial routes are still operated at 

a loss (for example, KLM in the Caribbean). 
A prominent case concerns BOAC's route along the east coast of 

South America. This route was cancelled in 1954 because the Comet 1 

failure left BOAC short of capacity and because of low load factors.20 

However, pressure was exerted by British trtders to re-establish the 

service, on the groundls that cancellation was lookced upon as an indica

tion that Britain had "lost interest" in the area; service was therefore 

restored in 1960. BOAC again had difficulty with the route. Argentina 

and Brazil continued to be very restrictive in their bilateral agree

ments, which severcly limited the frequency of flights and prohibited 

the use of 707 aircraft. With load factors of approximately 40 percent, 

BOAC petitioned to cancel the route, claiming it cost the company $3.5 

million a year.' After much discussion with the South American gov

ernments BOAC was permitted to cancel. The corporation, however, 

still serves a number of uneconomic routes to present and former Brit
22

ish colonies.

State Subsidy 

To sustain politically motivated operations, governments have been 

willing to pay a price in the form of subsidy, initiated in the industry's 

early years when the industry was nowhere near commercial viability. 

The subsidy has also paid for the existence of clearly inefficient opera-

See Wheateroft, op. cit., p. 186. 
22"Adios BOAC," Flight lnternatignal, Vol. 86 (.'eptember 10, 1964), pp. 

446-47. 
22"The Corporation's Uneconomic Routes," Flight International,Vol. 86 (Au. 

gust 13, 1964), p. 2 42 . 

http:factors.20
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tors and the incremental costs of political decisions concerning routes 
or aircraft. The subsidy bill has been substantial. 

In tie decade after World War II all nations paid subsidies because 
even efficient carriers could not earn sufficient revenues. However, by
1955 or 1956, increased demand and technological advances wvere such
that efficient operators could exist without subsidy. U.S. carriers vent
off subsidy in 1958. Nevertheless, the commitment to subsidy persists,
in order to pay for losses resulting from a combination of high fares, 
poor management, and inappropriate entry. Subsidy has taken many
forms: government provision of equity cap~ital, government loans and 
guarantce of loans, government transfers of foreign aid loans, tax ex
emptions, mail subsidy, provision of equipment, and direct cash pay
ments to meet operating losses. There are also disguised subsidies, such 
as aid to flight and technical training and diversion of traffic to the na
tional carrier by such means as limiting the availability of foreign ex
change to citizens for airline tickets. In addition, there are a number
of implicit subsidies that accrue on more or less an equitable hasis to
both national and foreign flag carriers alike through government provi
sion of airports and navigational aids. 

Measurement of the extent of these subsidies is difficult since data 
are sketchy and since some subsidies are not easily quantifiable. The
Civil Aeronautics Board (CAI3) reports a payment of $271 million to
U.S. international carriers for 1916-58, or roughly 6.3 percent of total 
revenue. PAA received $193 million of these payments (7.7 percent of
its total revenue during the period).-:' These amounts do not include 
any interest costs. The other international carriers also received pay
ments. The International Civil Aviation Organization (ICAO) statis
tics, however, should be used with caution for estimation purposes

since most of the carriers' subsidies 
 take the form of capital grants or 
absorption of operating losses. These appear, usually only implicitly, in
the owner equity accounts, which are complicated by partial or com

'plete state ownership and financing.2

"'Civil Aeronautics Board, handbook of Airline Statistics, various years; andSeparation of Air .1foil Pay from Subsid, lHearings before the Senate Committee 
on Interstate and Foreign Commerce, 82 Cng. 1 sess. (1951), pp. 235-36.


2'The BOAC record is 
 a good example. BOAC aggregate losses as of March31, 19(64, were $253 million; capital and development losses on aircraft, $157million; interest, $113 million; losses of associated companies, $41 million; lessaccumulated operating surplus, $58 million (these figures are from BOAC's 1964annual report). These losses appear not as a subsidy in the BOAC accounts but 
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An approximate measure of the amounts of subsidies involved can 

be obtained from the overall operating results over the last decade. 
for theThe rate of return for all ICAO firms on operating revenues 

years 1955-63 was 0.94 percent.2 5 Capital-output ratios vary widely, 

with 0.80 an approximate industry median. This implies an operating re

turn on capital of 1.1 percent over a fourteen-year span, as against a 

normal return on private industrial investments of perhaps 6 to 8 per

cent or even more. The difference has been provided as a "subsidy" in 

some form by bondholders and shareholders or governments. Bond

holders in the world .:nital market ba.a'v fr the mozt nqrt been paid. 

Governments, as majority owners and as payers of public subsidy, have 

therefore carried the majority of the bill. 

An examination of operating results for specific carriers provides an 

approximate indication of which nations have borne the larger subsidy 

burden. The annual subsidy cost was defined for present purposes as 8 

percent of operating revenue less reported operating profits. The sub

sidy cost for a number of countries is listed in Table 11-4, with the av

erage operating subsidy for the years 1957-62 expressed as a percentage 

of 1958 gross domestic product. A number of countries were omitted 

because data were incomplete.2 "The nations paying the largest relative 

subsidy appear to be certain Latin American and African nations, and 

a group of European nations supporting large well-established carriers 

which have proved to be rather inefficient opcrators. As indicated ear

lier, a major motivation for these subsidies has been the desire to at

tract capital investment and tourist travel. In general, the subsidy bill 

in the period 1957-62 appears to be spread fairly evenly among the 

developed and less developed countries? 

rather as a liability item in the balance sheet, "Unappropriated Balance of Profit 

or Loss." They include interest costs, which are a poor approximation of the real 

cost of capital in Britain over the relevant period. 
I Details on this estimate can be found in Chapter IX. 
"These figures are only an approximation of the operating subsidy incurred 

by the major international carriers (both public and private) of the listed coun

tries. The total subsidy should include any subsidy of airports, navigational aids, 

and training; subsidies via mail payments or other direct transfers to firms; any 

absorption of operating costs nut reflected in ICAO data; and the operating results 

of flag carriers which have not reported data to ICAO. 
" This comparison of operating results should not be used as an indication of 

which airlines are efficient operators, since the route structure and operating pro
cedures generating these results have not been considered. 
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TABLE UI-4. Operating Deficit for InternationalAirlines, 1957-62, as a
Percentage of 1958 Gross Domestic Product, Selected Countries 

Countly Percentage Country Percentage 

Netherlands 17.8 Turkey 3.4
 
Rhodesia, Zambia, Malawi 17.2 KeCnya, Uganda, Tanzania 3.2
Venezuela 
 12.8 Finland '2.4
Ireland 112.0 Tunisia 0.3 
Belgium 
 8.4 Australia 1.9
Argentina 7.4 Italy 1.3 
S\edvn,Norway, I)ennark 6.7 Spain 1.3Swil zerlad 5. India 1.2
('ohombia 5.4 Japan 0.7
(Canada 5.0 Union of Soul Africa 0.6 
France 
 4.7 New Zealand 0.6(hina (Forniosa) 4.1 United States 0.5
Wst (;rilany 3.9 Indonesia -1.11 
I'iited Kilgdom 3.5 Ethiopia -5.1 

SirttcsIC ,57-6.oerztig csts: Chapter IX. (;rss tu,,estic 1058.product,
]t.e t~: f Vutti coa, ,t factor cost: UnIited Nations.nt St,titis (19t (I. pp. 3l,43-H .
 
A Ilcgative
figure dcttes a greater thanl8 perveiet attljat return oloperatih.g revenue. 

'orcign Aid in IlterlationalAviation 

State influence of a somewhat different sort exists w'here foreign aid 
has l)eel an important source of capital for many carriers in the less 
developed cointrics. "' This aid, from the United Nations and from var
ious governments and airlines (through investments in subsidiaries)

has helped shape the existilng industry and, in particular, has provided
 
a stimulus to the development of long-haul jet service. Aid from ICAO,

the administrator of United Nations funds, 
has been only about $1.5
 
million per year. The World Bank has made loans only very infrequently
 
and in each case for the purchase of aircraft.
 

At the national level, however, the amounts 
are far more significant.

The United States has been predominant, providing almost $300 million
 
in capital assistance from 1956 to 1961. 
 Of this, $136 million was in 
the form of Export.Import Bank loans for the purchase of U.S. air
craft. These Export-Import loans are not markedly different from 
financing in the private capital market; they carry a 5'percent interest 
rate for seven years and are available only to countries judged able to 

" Hans Heymann, Jr., "Civil Aviation and U.S. Foreign Aid: Purposes, Pitfalls,
and Problems for United States Policy," R424-RC (The RAND Corporation,
January 1964). 
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handle the dollar debt-service burden. In many cases the recipients 
could have received financing in the private capital market. Additional 
aid has been made available by the Agency for International Develop
ment, through such devices as loans at long maturities with low rates 
of interest.

2 
9 

One of the important motives behind this American aid has been to 
promote the development of international aviation by the construction 
of jet airports and navigation systems around the world. This amounts 
to a subsidy to the major long-haul jet carriers, and also facilitates the 
creation of tegional carriers which would serve as feeder lines to the 
long-haul routes. American aid has also been motivated by political 
considerations, as a means of countering Soviet aid. The economy 
of the less developed country is often little affected by the investment 
in jet airports; in view of the difficulties these countries' carriers have 
in participating in the long-haul jet market, the net effect of these 
public investments on the economic development process has tended 
to be relatively limited. a° 

Grants made directly by other governments have been much smaller 
and on a less systematic basis. West Germany has provided pilot train
ing to the Somali government.:" The United Kingdom has provided 
training to a nnmnber of underdeveloped countries.32" Most of the aid of 
other countries that are aviation powers has been in the form of invest
nients made by their own carriers in subsidiaries. Carriers in the 
United Kingdom, France, Netherlands, the Scandinavian countries, and 
the United States have invested in a number of carriers in the less de
veloped areas. These investments sometimes are in the form of capital 
and eventually lead to partial ownership. In other cases, the invest
ments are in the form of technical assistance or leasing of aircraft, pi
lots, and other personnel.3 3 

'Ibid., pp. 5-12.
Ibid., pp. 16-19. 

' United Nations Economic and Social Council, Economic Commission for 
Africa, Report on Joint Acticitics wvith the ICAO towards the Development of Air 
Transport in Africa ( FeIruar ' 19-March 3, 19614), pp. 16-18. 

' Keith Cranville, "The United Kingdom's Part in the Development of Air 
Transport of Other Nations," Journal of the Institute of Transport (May 1962). 

For example, Air France holds these minority shares: Tunis-Air, 49 percent; 
Air Algerie, 17.7 percent; Royal Air Maroc, 21.0.5 percent; Air Madagascar, 38.36 
percent; Air Vietnam, 20.5 percent; Royal Air Camhodge, 24 percent; and Middle 
East Airlines, 30 percent. BOAC owns these percentages of the following: Aden 

http:countries.32
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Carriers have undertaken these commercial ventures in less devel

oped countries for a number of reasons. One has been to develop re
gional carriers to feed the parent line's long-haul routes. Another has 
been to develop these new carriers as a market for used aircraft of the 
parent company. In some instances, development of subsidiaries has 
served as means of entry to new routes. PAA and BOAC in the years 
immediately after World War II helped to start a number of new corn
panies, which they soon annexed into the parent organization.' In 
other instances, the capital investment has been traded for route grants 
to the parent. BEA, for example, originally held '40 percent ownership 
in Alitalia and also shares in Olympic and Aer Lingus. In each case 
BEA was able to obtain favorable bilaterml agreements as a result.-' An 
additional reason for investment in subsidiaries was the expectation 
that the investments would be profitable ventures; capital, crews, and 
technical equipment leased to subsidiaries can be a paying proposi
tion. 

The international airline industry clearly has benefited from this aid. 
The close ties fostered through parent-subsidiary relationships have 
helped disseminate technical information and create homogeneity in 
production techniques. Cost-saving cooperation in spares pools and in 
subletting arrangements has been facilitated. Most importantly, a large 
portion of fixed capital in the form of airports and navigational aids has 
been provided; the political and economic incentives for jet airport 
construction have produced a good network of modern airports. Ex
pansion of jet service has been furthered by the availability of foreign 
aid financing. 

Aviation aid, however, has not made any signiflcant direct contribu
tion to the developing cfmntries and in many cases has been a stimulus 
to their entering the long-haul jet market, which is undoubtedly irra
tional. In some cases the generosity of aid grants has stimulated these 
irrational investments. The underlying cause of the irrationality, how
ever, is the high value which many nations have placed on the external 

Airways, 100 percent; Bahamas Airways, 20 percent; British West Indies Air
lines, 10 percelvt; Cathay Pacific, 15 percent; Fiji Airways, 33 percent. PAA holds 
38 percent of Avianca and 30 percent of Aerovias Venezolanas. 

" Davies, op. cit., pp. 333-36. 
'E. A. G. Verploeg, The Road Towards a European Common Air Market 

9 7 (Utrecht: Uitgeverij Kemink en Zn. N.V., 1963), p. . 
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effects attached to Rag carriers, with the availability of foreign aid fi
nancing merely helping to activate the desire for participation. 

State Interests Versus Economic Efficiency 

The stato's role in the international airline industry is substantial, 
ari;iag from th,,- external effects of having a flag carrier. Though some
what intangible, these external effects are highly valued. Many coun
flies own their avvn carriers, subsidize their operations, and may dic
tate any numb'r of decisiois whih are highly politically motivated. 
The industry is not a profit-maximizing one in the customary sense. 
Many countries have created a restricted market environment in which 
the various flag carriers' fortunes are best promoted. Subsequent chap
ters will indicate the very substantial extent to which political interests 

affect entry aid pricing decisions. This context of state interest poses a 
considerable cliallenge "n terms of rationalizing the industry and elimi
nating some of the very obviwis shortcomings of existing performance. 
State interest, moreover, is unlikely to decline in the foreseeable future. 



CHAPTER III 

Entry Conditions 

THlE INTERNATIONAL AIRLINES INDUSTRY is not characterized 
by high economic barriers to entry, bat noneconomic considerations 
have greatly complicated the entry process. 'llie light to enter can be 
obtained only through intergovcrnmental negotiations, which are typi
call, influenced hv political considerations. Bilateral agreements re
sulting from thcse negotiations determine the city-pairs to be served 
and in some cases determine the amount of capacity, schedule fre
quency, type of ecquipment, and departure times. This chapter develops
the economic basis for the bilateral negotiation process and a rationale 
for the kind of bargaining and agreemcnts which are reached. 

The Bilateral Entry Process 

The bilateral bargaining process, like any other bargaining at the 
governmental level, involves a complicated gamesmanship that cannot 
be simply or briefly unraveled or described. The motives and positions 
of interested nations are not common knowledge. The discussion here 
of the bargaining process and the positions of particular nations is de
veloped from fragmentary evidence in trade journals, occasional press 
reports about the bargaining, and similar informal sources. 

HistoricalSettinfg 

The bilateral entry process developed because of national attitudes 
toward airline entry that were different from attitudes toward any 

31 
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other means of international transportation. For example, unlike the 
free and unrestricted access of steamships to ports around the world, 
commercial air service is carried on only by consent of the govern
ments involved. The nations participating in the Paris Conference in 
1919 agreed that each was to have sovereign control over its air space 
in order to protect national security and to promote a reasonable oper
ating safety level., 

In 1944, representatives of fifty-four nations met in Chicago to dis
cuss the increase in air traffic expected after World War I and to de
velop an entry procedure that would allow healthy growth in the in
dustry. The various nations represented wished to promote increased 
international air traffic.- One achievement at Chicago was the multilat
eral International Air Services Transit Agreement, which allowed car
riers to fly through sovereign air space and to land for fuel or technical 
reasons. Also, the International Civil Aviation Organization (ICAO) 
was created; it beeame the central organization for coordination in the 
industry and later became a part of the United Nations. The Chicago 
participants did not, however, agree to a multilateral exchange of traf
fic rights. 

The debate at Chicago has been extensively considered in the litera
ture. The United States advocated mulkilateral free entry, as did Swe
den and the Netherlands. Most other nations wanted some form of gov
ernment determination of capacity and also control over routes and 
fares. The United Kingdom wanted an international authority created 
to determine routes and capacities for all carriers. Canada supported 
this proposal. Australia and New Zealand favored the creation of an in
ternational organization which would own the aircraft and manage 
their operation on long-haul international routes. France backed this 
scheme. The opinions on how both national and public interests should 
be protected were so diverse that no compromise was reached.- The 
basic fear which conditioned the attitudes of all participants except the 
United States was that w'ell equipped and experienced U.S. carriers, 
backed by U.S. government subsidy where necessary, would dominate 
the industry. 

'Peter Sand, An historical Survey of the Law of Flight (Montreal: McGill 
University, Institute of Air and Space Law, 1961 ), pp. 1-21. 

'Procccdings of the International Civil Aviation Conference, Chicago, Illinois, 
November 1-D)ecember 7, 19,14, U.S. Department of State Publication 2820 (2 
vols.; 1948, 1949). 

'11. A. Wassenbergh, Post-War Civil Aviation Policy and the Law of the Air 
(The Ilague: Martinus Nijhoff, 1962), pp. 75-77. 



ENTRY CONDITIONS 33 

THE BE3MMUI)A AcfnEE.ENT. The United States and(the United Kingdom, 
the two countries with the greatest stake in achieving a solution, signed 
a compromise agreement in Bermuda in February 19-16. In the com
promise, the United Status (a supporter of free airlines markets) 
agreed to accept fares set by carrier agreement through the Interna
tional Air Transport Association (IATA), subject to government ap
proval, and the United Kingdom (an advocate of strict regulation) 
agreed to yield its position that capacity be limitcd strictly. The two 
countries exchanged traffic rights between certain listed city-pairs, and 
each nation's carriers then were permitted to provide capacity (based 
on specific criteria) in these city-pair markets. 

The Bermuda Agreement can be interpreted in terins of five "free
doms" of the air: (I) to fly across territory of a foreign nation without 
landing; (2) to land for purposes other than traffic; (3) to set down in 
a foreign countrv traflic coming fr'om the country of the airline's a
tionality; (-4) to pick up in a foreign countiy traffic destined for the 
country of the airline's nationality; (5) to carry traffic from a point of 
origin in one foreign couintry to a point of destination in another for
eign country. The first two freedoms w,!re agreed upon at Chicago. 
The heart of the Bermuda compromise concerning traffic rights in
volved the last three. According to the agreement, capacity is to be 
provided with tlhprimary objective of serving traffic between the air
line's country and the country of ultimate destination-that is, third and 
fourth freedom traffic. There is no restriction on the frequency of ser
vice which may be supplied to serve third and fourth freedom traffic. A 
carrier is also allowed to accept "fill-tip" traffic from other countries on 
intermediate stops-fifth freedom traffic. The specific terns of the 
agreement regarding capacity for third, fourth, and fifth freedom traffic 
is contained in the following rather imprecise language: .I 

, * , it is the understanding of both Governments that services provided
by a designated air carrier under the Agreement and its Annex shall retain 
as their primary objective the provision of capacity, adequate to the traffic 
demands between the country of which such air carrier is a national and 
the country of ultimate destination of the traffic. The right to embark or 
disembark on such services [for] intenational traffic destined for and coming
from third countries at a point or points on the routes specified in the Annex 
to the Agreement shall be applied in accordance vith the general principles 

"Air Services Agreement and Final Act of the Civil Aviatioi, Conference, held 
at Bermuda January 15 to February 11, 1946," Treaties and Other International 
Acts Series, No. 1507 (1946), pp. 18-19; hereinafter referred to as the Bermuda 
Agreement. 
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of orderly developnent to which both Governments subscribe and shall be 
subject to the general principle that capacity should be related: 

(a) 	 to traffic requirements between the country of origin and the coun
tries of destination; 

(b) 	 to the requirements of through airline operation; and 
(c) 	 to the traffic requirements of the area through which the airline 

passes after taking account of local and regional services. 

For example, on one route-New York/ Rome/Cairo/Karachi-U.S. 
carriers are allowed to offer capacity on each leg of the route sufficient 
to carry passengers from the United States bound for fhe country con
cerned, and vice versa. This is third and fourth freedom traffic. Fifth 
freedom traffic involves U.S. carriers flying passengers on an intermedi
ate leg (for example, from Rome to Cairo) whose trips neither originate 
in the U.S. nor are destined for the United States. Similarly, traffic on 
intermediate segments of this same route, but with origin in New York 
and destination in Karachi, is fifth freedom traffic to any except a U.S. 
or Pakistani carrier. 

This general criterion for providing passenger capacity has become 
known as the "Bermuda principle." The language of the agreement was 
relatively imprecise, in the hope that informal agreement could be 
reached on the interpretation of third, fourth, and fifth freedom traffic 
and on whether capacity was being provided consistent with the agree
ment. In practice, however, the interpretation of the freedom classifi
cation and the right to provide capacity has been a source of consider
able -lisputc. In particular, clause (e), concerning fifth freedom traffic, 
in the Bermnuda Agreement is sif-iciently ambiguous so that either ex
pansion or restriction of such traffic could he allowed. The intention of 
the clause was to exclude unfair and destructive competition, espe
cially that of subsidized carriers. In fact, it has generally been inter
preted in a restrictive sense-"ta-ing accoint of local and regional ser
vices" is usually interpreted by nations located at intermediate stops as a 
justification for limiting fifth freedom scivice by carriers from other na
tions. 

The Bermuda Agreement initiated bilateral agreements and served 
as a model for many subsequent agreements. The United States and 
major European nations quickly contracted a large number of bilater
als granting them access to a network of cities. Nations have continued 
to make such agreements, as entry is needed. The resultant contracts 
range all the way from the Bermuda type to those in which strict ca
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pacity controls are included. The route exchanges have ranged from a 
detailcd listing of each city-pair, along with intermediate stops, to 
general route descriptions that merely indicate that traffic is to be car
ried between two countries via some pattern of intermediate stops. A 
small amount of service is provided on the basis of a temporary agree
ment or permit when two countries are unable to reach a formal bilat
eral agreement. 

PAILUtIE XT GENEVA. A period in which there was still hope for a multi
lateral free entry solution followed. Meetings held in Geneva in No
v'ember 1947 came closest to such a solution, but the basic problem of 
conflicting interests could not be resolved. Proposals ranged friom mul
tilateral free entry to various means of government determination of 
routes, capacity, and fares.5 In essence, international airline markets 
have seen the triumph of absolute state sovereignty, with entry deter
mined by bilateral or unilateral permits and fares, although set by 
IATA, subject to unanimous approval by all governments. 

Economics of Bilateral Entry 

The political processes of kIiateral negotiation have led to an ineffi
cient entry pattern. Contracting nations in a bilateral agreement re
ceive the right of entry, even though perhaps one or both may not be
long in the industry on economic grounds. Efficient carriers are often 
excluded. The bilateral negotiation process is based largely on political 
rather than economic considerations, and nations in manv excases 
change air rights for diplomatic reasons. The bilateral process also fre
quently results in two carriers entering a market which can support 
only one. 

Moreover, the division of traffic into third, fourth, and fifth freedoms 
causes difficulties wvhen used as a criterion for how much capacity a 
carrier should provide. The problem is particularly evident when the 
carrier serves widely separated cities where traffic is thin and in
termediate stops are necessary. Fifth freedom traffic as fill-tp is permit
ted under Bermuda-type agreements as described in clause (c). In 
practice, this requires negotiation with intermediate countries. Such 
negotiation is usmally difficult and rarely produces the desired result as 
described in the Bermuda Agreement. Intervening countries may re

'Stephen Wbeatcroft, Air Transport Policy (London: Michael Joseph, Ltd.,
1964), pp. 71-72. 
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strict fifth freedom traffic by specifying the number of flights or times 
of departure permitted. In extreme cases the insistence of an intervening 
country on claiming all third and fourth freedom traffic has meant that 
no fill-up traffic is available. Many long-haul routes require intermediate 
traffic if they are to be profitable; the fact that no nation has a sufficient 
demand from its own citizens bound for a distant country may result in 
no carrier being permitted to offer the service, though service on the 
route might be justified if no distinction were made between third, 
fourth, and fifth freedom traffic. 

In short, insistence by all nations on their own third and fourth free
dom traffic would mean, at best, that a carrier would supply progres
sively less and less capacity farther from home as traffic originating in 
or destined for its country decreased. Passengers taking long trips 
would be forced to continually switch carriers as they passed out of the 
area in which a carrier could justify operations on third and fourth 
freedom traffic. At worst, cases could arise where no carrier could justify 
service economically on the basis of terminal traffic alone. The freedom 
classification is an arbitrary division of traffic from an economic point 
of view, independent of rational decisions concerning entry or capacity. 

Bilateral Entry Agreements in Practice 

National attitudes toward route grants and bilateral bargaining can 
be explained by a consideration of the vested interests of each country. 
National policies and resultant negotiations reflect a continual struggle 
between the "haves" and "have-nots." The early post-war years were 
characterized by liberal bargaining, with Bermuda principles predomi
nant, since traffic seemed adequate for all and little regard was paid to 
possible competitive losses. However, established carriers with profit
able routes have faced continual pressre from newcr carricis desiring 
entry. State subsidized carriers, especially of the less developed coun
tries, have been eager entrants. The result has been a competitive loss 
of traffic by many existing carriers. This competition has led to protect
ive efforts, both by young carriers and by established carriers hoping 
to protect their market share. Attitudes with regard to route awards 
have become very conservative, witl entry closely guarded and agree
ments very individualistic and detailed in their specification." 

"An excellent book on t~he details of bilateral negotiation is Bin Cheng's, The 
Law of InternationalAir Transport (London: Stevens and Sons, Ltd., 1962). 
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EUROPEAN ATTITUDES TOWARD ENTRY. The attitudes of European na
tions, ranging from very restrictive to non-restrictive positions with re
gard to entry, reflect this sort of consideration of national interests. The 
general trend in Europe is toward more protection. The Netherlands,
Sweden, Norway, and Denmark--free traders who have always sup
ported multilateralism and whose bilateral agreements are non-restric
tive in nature-represent one pole. The reason is the obvious one of re
liance on fifth freedom traffic; these countries themselves generate rela
tively small amounts of traffic compared to the fifth freedom traffic in 
the North Atlantic available because of their strategic locations. 

The attitiale of the United Kingdom has evolved from an advocacy
of strict regulation prior to 1946 whatto is best characterized as a 
pragmatic mix of Bermuda principles and restriction. While the United 
Kingdom has entered into many Bermuda-type agreements, it has gen
erally been cautious in route grants and has been mindful of potential
competitive traffic losses. For example, along with France, Britain has 
closely guarded the prized London-Paris route, permitting no other en
trants that would be significant competition. The British recently held 
negotiations with KLM Royal Dutch Airlines and Scandinavian Airlines 
System (SAS) over fifth freedom traffic in the North Atlantic, in which 
they tried to limit the capacity of KLM and SAS leaving Prestwick for 
the North Atlantic; similarly Britain has tried to limit Sabena's capacity 
at Manchester departing for North America.7 

\Vest Ce-many has entered into both Bermuda agreements and more 
restrictive bilaterals which specify flight frequencies. France has gener
ally resorted to a strict division of traffic in its markets, either by pool
ing agreements or explicitly in its bilaterals, with the exception of its 
Bermuda bilaterals with the Netherlands and the United States. Italy
has favored policies similar to those of France; the two countries have 
agreed on traffic allocation on their principal routes and periodically re
view the passengers carried in order to preserve the agreed distribu
tion. The Franco-Italian Committee and the Franco-British Committee 
both review the results on pooled routes." Belgium, Ireland, Austria, 

"Bilateralism in the Light of Recent IATA Developments: Part 1I," ITA Bulletin,
No. 36 (Paris: Institut du Transport A&ien, October 12, 1964), pp. 939-42; and"Air Transport Policy (April-October, 1964)," ITA Bulletin, No. 38 (October 26, 
1964), pp. 1007-12. 

' "Bilateralism in the Light ...Part I,"ITA Bulletin, No. 35 (October 5, 1964), 
pp. 911-12. 
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and Greece also favor predetermination and include restrictions in 

their bilaterals. 
Spain and Portugal are perhaps the most extreme restrictionists. All 

traffic between these two countries is shared in agreed proportions. All 

outside bilaterals are restrictive in nature, with capacity clauses and 

stipulations regarding the percentage of fifth freedom traffic which for

eign carriers may carry. Compensation has even been requested from 

outside carriers when excessive fifth freedom traffic has allegedly been 

carried. 
European countries have generally taken a quite pragmatic ap

proach to their route grants. Most of Europe opposed multilateral traf

fic rights and free competition after World War II, but as their airlines 

became equipped and experienced, these countries evolved into free 

traders in the Noith Atlantic. These countries have not been free trad

ers everywhere, however; many have faced the same pressure for entry 

by the developing nations' carriers as has the United States. Access to 

the major European gateways is not easily obtained by carriers of the 

developing countries. Most European countries have included specific 

capacity restrictions in their bilaterals or have granted access subject to 

participation in pooling arrangements. The United States, with its lib

eral route grants up until the late 1950s, gave the European carriers 

far longer to rationalize their operations than the latter appear willing 

to grant now to the carriers of many of the developing countries desir

ing access to Europe. 

LATIN AMERICAN ATTITUDrS TOWARD ENTRY. In Latin America, there are 

two policy extremes. Many small, newly organized non-IATA carriers 

are supported by governments with very restrictive policies. These car

riers are poorly equipped and managed, and their public reputation for 

dependability (and sometimes safety) is such that they cannot com

pete with the large American and European carriers. Carriers from Ar

gentina, Brazil, Chile, Ecuador, Paraguay, Peru, Ilonduras, and Ura

guay make up part of this group of non-lATA firms. Some of the bilat

erals entered into by the governments of these carriers include capac

ity restrictions. In some instances, capacity restr':tions have been made 

in violation of Bermuda agreemnents (notably with the United States) 

previously entered into by the governments in question.' 

Forcvin Air Tran.sportation,Ilearing before a Subcommittee of the House Com
mittee on Interstate and Foreign Commerce, 87 Cong. 2 sess. (1962). 
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All bargaining in Latin America occurs in the context of a highly

protectionist attitude. 1o Latin American countries have generally stood 
together in their opposition to and restriction of foreign flag carriers. A 
number of agreements have been reached, including one which re
stricted fifth freedom traffic on outside carriers to one-third of the mar
ket. Argentina and Brazil have used this sort of formula. Bilateral nego
tiations between the U.S. and either of these countries have been diffi
cult. 

The second category of Latin American carriers includes the IATA 
members, generally larger and more efficient operators. These carriers 
also are backed by governments which often advocate restrictive poli
cies; however, some of this group (for example, Avianca) have grad
ually realized that an overly rigid and determined set of controls in the 
industry could seriously hamper efficient operations on the continent. 
In some cases, carriers have appeared to become more liberal as their 
operations have become more efficient. The appearance of this more lib
eral viewpoint within the group of Latin American carriers has ham
pered the efforts toward common pools and regional cooperation which 
are continually initiated by the small protectionist firms.' 

THE U.S. POSITiON. The U.S. position, along with that of the British, has 
been a major influence on policy throughout the world.'2 The United 
States has generally followed the Bermuda principle and was especially
lenient in its route concessions in the years immediately following
World War II, when it was securing its own route network. A number
 
of reasons can 
be given for this leniency. U.S. superiority in providing

air service in 1945 was so 
great that serious competition from abroad
 
seemed very distant. Liberal U.S. concessions were judged useful in
 
that the relative improvement of European carriers vis-,t-vis the U.S.
 
carriers would encourage a freer, more competitive, and less restrictive 
environment. Also, the United States made liberal concessions as part
of its aid program of rebuilding the western world--economically as 

"'The Difficulties of International Air Transport As Seen in Relations between
the U.S.A. and Latin America," ITA Bulletin, No. 33 (September 21, 1964), 
pp. 861-63. 

" "South American Carriers Continually Search for Common Policy," ITA 
Bulletin, No. 38 (October 21, 1963), pp. 1047-48. 

" International air agreements entered into by the United States appear in AirLaws and Treaties of the World (Government Printing Office, 1965), Vol. 3.
This was prepared at the request of Senator Warren G. Magnuson, Chairman of 
the Senate Committee on Commerce. 
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part of the dollar shortage cure and politically as a part of its efforts 
to unite the West. 

In the next decade, more and more carriers began to implement the 
access rights they had been granted, and the U.S. saw its share of 
world air markets decline. Gradually, more attention was given to 
route grants. The first serious negotiation the United States conducted 
was with SAS in 1952-54, over the polar route to the West Coast. The 
second was the bilateral agreement with West Germany in 1955, which 
caused such a protest from U.S. carriers that the bargaining process was 
reviewed by a congressional subcommittee. The agreement gave Luft
hansa access from New York to the Caribbean and all points in South 
America in exchange for some fifth freedom rights to U.S. carriers on 
routes beyond West Germany. U.S. carriers immediately objected that 
the exchange wvas far too generous. Some twelve years later, it is diffi
cult to determine how bad the exchange was. The Smathers inves
tigation," however, revealed a number of features of U.S. bilateral di
plomacy. First, the concession wvas made in part to encourage West 
Germany' to steer clear of restriction. It also appears that no real effort 
was made by the State Department or the Civil Aeronautics Board, 
which acted as advisors, to calculate the benefits or costs of proposed 
bilateral agreements. This lack of an overall estimate of the costs in
volved in terms of traffic lost is in itself part of the explanation of U.S. 
generosity in its entry negotiations. 

In recent years, the United States has become more cautious in its 
bargaining, largely as a result of the loss of traffic to fifth freedom op
erations. There is reluctance to grant access to internal points, to allow 

transcontinental traffic carriage, or to permit Canada excessive fifth 
freedom rights from U.S. ports to the Caribbean, for example. Access 
to the West Coast by KL.M, Alitalia, and SAS was denied in the period 
1960-62 because of the fear of fifth freedom traffic losses. U.S. policy 
with regard to route grants at present appears to reflect a careful 
weighing of benefits and costs of any proposed entry, on a case by case 
basis. The traffic involved is an important consideration. 

European observersll have labeled these U.S. actions as restriction

"International Air Acrements, Report of the Senate Committee on Interstate 
and Fortign Commerce, 84 Cong. 2 sess. (1956). 

""U.S. International Aviation Policy-Its Basis and Trends in the World Air 
Transport Context Since June, 1945," ITA Studies 62/17 (Paris: Institut du Trans
port AMrien, May 1962). 
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ist. While the U.S. has tried to protect its own carriers' competitive po
sition, it has not resorted to capacity controls. More importantly, it has 
tried to use its rotte grants to encourage the industry trend toward ra
tionality, refusing entry when the entrance leads to overcapacity or 
whcn the entrant cannot manage an efficient operation. Consistent 
with these two objectives of promoting industry rationality and pro
tecting U.S. carriers from excessive abuse of fifth freedom rights, the 
United States has recently refused Egypt, Austria, and Poland access to 
the North Atlantic. Political considerations sometimes have an impact,
hovever. Air Afrique and Nigerian Airways have been granted access 
to New York in exchange for additional route grants to Pan American 
Airways (PAA) in Africa.; These agreements wvere recommended by
the White louse as consistent with the United States aid program 
to Africa, despite CAB opposition. 

One of the most pressing current-day issues in bilateral negotiations
for the United States has been the situation in the Pacifie. Japan Air 
Lines has sought a transcontinental and transatlantic route to complete
its around-the-world flight since 1960, but the United States until only
recently denied these rights because of the fear that Japan would carry 
too much fifth freedom traffic in these rivrkts. Diplomatic relations 
wvere strained in this period of denial. At one point Japan claimed that 
it had reduced tourist restrictions and had joined the Organization for 
Economic Cooperation and Development-gestures which it felt should 
be rewarded. In July 196-, the United States offered a compromise: the 
Japanese carrier could serve New York if it gave up its service to San 
Francisco. At that time Japan Air Lines had eleven flights a week to the 
West Coast-six to Los Angeles and five to San Francisco. Japan
 
refused."'
 

This bilateral dispute vas recen'.y resolved 
 vhen the United States 
granted the Japanese carrier access to Newv York and the Atlantic in 
exchaige for U.S. landing rights in Osaka, plus some additional flying
rights beyond Tokyo (vhich added flexibility to the PAA Pacific cargo 
operations).', 

"',Ar Transport Policy (April-October, 1964)," ITA Bulletin, No. 38 (October
26, 1964), p. 1008. 

""Problems and Prospects in the Pacific in the Light of Recent Aeronautical
Negotiations," ITA Bulletin, No. 43 (November pp. and30, 1964), 1127-29;American Aciation, Vol. 28 (September 1964), p. 12, and Vol. 28 (November 
1964), p. 12.""Japanese Flight Around World Set," New York Times, December 29, 1965. 
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In summary, national attitudes with regard to route grants reflect a 
compromise of economic and political motives and mercantilist ideas of 
protecting carriers under the national flag. Action based on political 
motives has ranged far and wide, including, for example, route grants 
as part of foreign aid in the context of the East-West cold war. Per
haps the most extreme circumstance concerning route grant decisions 
based on political considerations was the denial of landing and over
flying rights to South African Airways by a coalition of newly formed 
African states in 1963.1 This denial, stimulated by the intense nation
alism of the newly independent countries, increased the length of 
South African Airways flights from London to Johannesburg by 1,500 
kilometers-forcing the airline to advertise "get a full night's sleep." 1 

The Decline in Bermuda Principles 

The increasing use of capacity restrictions in bilateral agreements 
has occurred because of the difficulties of applying Bermuda concepts 
to situations where one nation has far more to gain in the way of fifth 
freedom traffic than the other. Unequal bargaining positions of this sort 
were not a problem at Bermuda, where the two largest traffic-gener
ating nations were negotiating, but more and more bargaining situa
tions have since arisen in which the two parties involved are in vastly 
different circumstances. While Bermuda agreements include limitations 
on fifth freedom traffic, in practice it has been difficult for nations to 
control the carrying of fifth freedom traffic by third-country carriers 
once access is granted. 

The Bermuda agreements suggested that an ex post facto review of 
traffic be conducted and consultation undertaken to reach agreement 
on interpretation of the capacity clauses. No formal procedure, how
ever, was specified. Agreement has not been reached or, the conceptual 
definition or empirical determination of the freedom classification of 
traffic, and procedures for the settlement of differences have not been 
devised. Charges that a carrier is taking excessive fifth freedom traffic 
-so called "sixth freedom traffic"-have been commonplace. The in

"Frank G. mcCuire, "Inside Story of African Walkout and IATA Crisis," 
American Aviation, Vol. 27 (December 1963), pp. 55-60. 

""SAA Promotes New Route to Europe," InternationalAviation, Supplement to 
Aviation Daily, Vol. 149 (December 2, 1963), p. 146. 
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terpretation of the freedom classification has, therefore, been a major 
issue in implementing Bermuda agreements.2 0 

Multilateral free entry, of course, would pose no such problems. 
However, since nations exchange rights bilaterally, some right to carry 
fifth freedom traffic is necessary for a viable system. The efforts of all 
airlines to carry as much fifth freedom traffic as possible, in the context 
of the Bermuda-type bilateral system, necessarily cause difficulties in 
interpretation. The Bermuda system of exchanging traffic rights is 
Iased on equivalent "legal" rights of the bargainers, even though the 
economic stakes involved are often very different. This difference in 
economic stakes and the difficulty of applying Bermuda principles 
more than anything else have led to the declining use of those principles. 

The Fifth Freedom Problem for tlie United States 

The problem for the United States has been to protect its share of 
the Atlantic and other predominantly American tourist routes. The den
ser, long-haul routes have generally been the most profitable and have 
been the entry objective of the new carriers. What is essentially an in
ternal subsidy results from the value-of-service pricing procedures, dis
cussed in Chapter VII. The North Atlantic-often referred to as the "dol
lar route" of the industry-has long been a source of high profits. U.S. 
negotiations in the 19 50s were a continual struggle between additional 
carriers hoping to enter the North Atlantic market and the U.S. car
riers, which wished to expand their route systems without having to 
make such concessions. The structure of the industry led to a common 
strategy for many carriers: enter the North Atlantic market with as 
much capacity as possible and use profits from this route to subsidize 
politically motivated operations elsewhere. 

The United States has continually objected to KLM and SAS opera
tions in the North Atlantic; most of the traffic carried via Amsterdam or 
Copenhagen originates in New York with ultimate destination points 
beyond the Netherlands or Denmark. KLM and SAS claim that their 
stops make a New York-Amsterdam-Paris passenger, for example, their 
legitimate third and fourth freedom traffic. No agreement, however, 

"To implement the Bermuda provisions on fifth freedom traffic, a set of origin
destination data is needed. In 1958 the United States asked rethat carriers be 
quired to report such data to the ICAO or that a study be made, but neither sug
gestion has been carried out. 

http:agreements.20
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has been reached on the definition of stop-over traffic. The United 
States has attempted to define stops of less than 72 hours as "through 
traffic," but this definition has never received total acceptance. Tile lo
cation of particular countries and the relative amounts of through versus 
originating traffic (however defined) make the bargaining positions of 
the United States vis-;-vis Europe on this question Obvious. Other 
countries have taken positions favoring more liberal or strict definitions 
of stopovers, depending on the location of their flag carrier. Greece, 
for example, has usually argued that a -48-hour stop is sufficient to 
make passengers landing at Athens their legitimate third and fourth 
freedom traffic.21 

The United States has probably been in a less favorable bargaining 
position in obtaining fifth freledom traffic from European countries than 
vice-versa. The trade-off with Europe has roughly involved granting Eu
ropean carriers an opportunity for fifth freedom traffic in the North At
lantic in exchange for permission for U.S. airlines to carry fifth freedom 
traffic within and beyond Europe. The North Atlantic is the more prof
itable opportunity becausc of its long stage length and high traffic den
sity and the prevailing f:::e structure. Europe over the years has taken 
a common stand against the proposed U.S. interpretation of fifth free
doma traffic (vith the exception of the recent British concern over KLM 
and SAS). 

Direct Capacity Restrictions 

The most important consequence of the difficultics in handling the 
problems of fifth freedom rights is that more and more agreements con
tain capacity restrictions. An entry system of pre-arranged capacities
solves such problems at the bilateral bargaining stage. This predomi
nance of capacity restrictions in bilateral agreements is the major rea
son the sixth freedom issue has received less public attention of late. 
(A less important reason is that jets have made more nonstop service 
economical. This reduces the need for frequent intermediate stops, 
with the inevitable concomitant introduction of local carriers which 
want to protect their own traffic or which want a share of through traf
fic. Sixth freedom problems ii the Atlantic have been somewhat re
duced since jets have made it feasible to operate nonstop from the 
United States to more of the major European cities.) 

""Stopover Regulation and Practice," ITA Documents 63/10-E (Paris: Institut 
du Transport Mrien, 1903), pp. 21-25. 

http:traffic.21
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Capacity restrictions, however, can introduce rigidities and inflexi
bility in scheduling and may hamper equipment utilization rates. They 
also may make it difficult to adjust to changes in demand or service 
requirements since renegotiation of the bilateral agreement must take 
place. Furthermore, these restrictions hamper any marketing innova
tion which might take the form of equipment or schedule choice. 

Direct capacity' restrictions have taken a number of forms. In some 
cases a restriction is placed on the type of equipment to le used, in 
order to protect a flag carrier less well equipped. Italy for sonic time 
would not permit Trans World Airlines (TWA) to operate all-cargo jet 
service in and out of Rome;2 cargo could be carried only in DC-7Fs or 
in the holds of passenger jets. The British Overseas Airways Corpora
tion's ( IOAC) eastern route in South America faced a similar problem, 
with Brazil and Argentina limiting BOAC service to two Comet 4 flights 
per week and prohibiting the introduction of Boeing 707s.2:

1 An impor
tant consideration in BOAC's abandonnient of the route was the British 
government's inability to renegotiate a bilateral agreement permitting 
the use of jet equipment. British United Airways was subsequently 
allowed to take over the route, using VC-10s, which, however, it was 
forced to schedule at odd hours to keep from hurting local carriers.2 4 

To cit, another example, Brazil in 1961 cancelled its bilateral with SAS 
when the latter introduced jet service. 

The other major form of restriction is a simple one on flight frequen
cies. Latin American countries tend to make such restrictions. Argen
tina and Venezuela, for example, restrict flight frequencies of PAA.2 5 

European countries have shown a similar tendency; N\West Germany re
stricts SAS capacity through its country and forces SAS to alter its de
parture times if they are too near those of Deutsche Lufthansa 
(DLH).26Many intercontinental routes are affected in the same way. 

The United States represents the major countervailing force against 
this trend toward detailed capacity specification and has remained 
loy.i to Bermuda principles. In 1962, however, thirty-two countries 
exercised control over U.S. carriers, by either requiring traffic data, re-

Flight International,Vol. 85 (April 16, 196-1 ), p. 602. 
' "Adios BOAC," Flight lnt,'!rnational, Vol. 86 (September 10, 1964), pp. 

446-47. 
Interavia Air Letter,No. 5560 (January 1, 1965), p. 1. 

'"The Difficulties of International Air Transport As Seen in the Relation Be
twecn the U.S.A. and Latin America," ITA Bulletin, No. 33 (September 21, 
1964), pp. 861-63. 

:'Airlift, Vol. 25 (May 1961), p. 45 . 
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zquiring that schedules be approved, or controlling capacity." Nine of 
these countries had no bilaterals with the United States, and operations 
were conducted under temporary permit. While twenty-two countries 
have bilateral agreements with the United States, their governments 
have "illegally" imposed capacity restrictions. The U.S. government 
has protested unsuccessfully.25 Markets so restricted comprise only a 
small percentage of the total market in which U.S. carriers participate. 
Only in the case of India are capacity restrictions part of the bilateral 
agreement with the United States. The Indian government claimed that 
PAA and TWA carriage of fifth freedom traffic in and out of India 
warranted capacity restrictions. In January 1955 India denounced the 
existing bilateral agreement, and operations continued on a temporary 
basis. A new agreement was reached on February 3, 1956, in which 
the United States was forced to make considerable concessions. PAA 
and TVA flight frequencies were specified and could be changed only 
by consent of the Indian government. India argued, of course, that the 
primary traffic between the United States and India was only a small 

-2percentage of all traflic. 

PoolingAgreements 

Market-sharing pools are another method that countries have de
vised for controlling capacity. Pooling arrangements, stemming from 
excess entry problems created by reciprocal granting of access rights, 
predominate in the major European markets. Eurlope's political bound
aries have created the problem of many governments desiring entry 
into city-pairs which are often so close together that economic opera
tion is difficult unless the scale of operation is high. In addition, World 
War II retarded the development of European air markets substan
tially. Partly in response to these problems, many pools were formed in 
the early 1950s. The trend has continued to the present, with a pool 

" The countries were Argentina, Austria, Brazil, Chile, Costa Rica, El Salvador, 
Finland, Ghana, Guatemala, Honduras, Greece, India, Indonesia, Iran, Iraq, 
Japin, Ko:ea, Lebanon, Mexico, New Zealand, Nicaragua, Nigeria, Pakistan, 
Paraguay, Philippines, Portugal, Spain, Switzerland, Thailand, Turkey, Uruguay, 
and Venezuela. 

"Foreign Air Transportation, Hearings before a Subcommittee of the House 
Committee on Interstate and Foreign Commerce, 87 Cong. 2 sess. (1962), pp. 47
48. 
"Air Laws and Treaties of the World, Vol. 3, pp. 3665-80. 

http:unsuccessfully.25
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arranged as soon as a market becomes sufficiently large. Little is 
publicly known about the terms of these pools. They customarily in
volve a coordination of schedules and selling staff and a sharing of traf
fic revenue according to determined market quotas. The quotas may or 
may not be periodically reviewed. A carrier generally does not earn 
revenuc above its quota even though it may attract proportionately 
more traffic to the coordinated schedule that the pool operates. The 
ability to attract extra traffic is usually not taken into account when 
shares are renegotiated. These pools obviously do not general!y en
courage competitive incentives. While the coordinated schedules often 
raise load factors, this is frequently accomplished by inconveniencing 
peak-hour users. 

In Europe the short-haul pools ?re generally between the two na
tions of origin and destination and are aimed at third and fourth free
do i traffic. Long-hatil service, outside the pool, may be provided as 
well; however, it is generally not a significant check on the pool opera
tion since the short-haul traveler usually finds the long-haul schedules 
less Convenient. 

The important pools on the intercontinental routes generally are the 
result of influence by Europeaj. carriers. Two European pools have op
erated parallel service from Europe to South America. A number of the 
major EuropC-to-Africa routcs are also run by pools, and BOAC and 
Qantas Empire Airways have had a long-standing pool on long-haul 
routes through the Far East. These pooling arrangements deny entry 
to outsiders and also negate the advantages of existing entry. Their 
restrictive tendencies represent a potentially serious trend in the in
dustry. 

The Effect of Entry Restrictions 
on Seller Concentration 

The deternination of states to have their own flag carriers and their 
protection of these carriers by entry restrictions have resulted in a low
seller concentration in the industry. The international airline industry
is much less concentrated, for example, than the U.S. domestic airline 
industry. 

Table II1-1 indicates the international market share, for three post
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war years, Ff all firms reporting to the International Air Transport As
sociation. .e share of output produced by the largest firms has de
creased as follows (in percentages): 

1951 1957 1965
 
Top four 55.0 47.1 37.8 
Top ten 77.1 71.3 62.3 

The most significant change in the relative importance of particular 
firms is the appearance of Japan Air Lines and Lufthansa in the top fif
teen in 1965; they were absent in 1951. Another important change is 
the increase in numbers and importance of a set of new carriers which 
entered during the 1950s, many of which represent less developed 
countries. In 1951 the twenty-nine smallest firms in the industry ac
counted for 9.66 percent of output. By 1965 the nineteen firms in this 
group that still reported to IATA had been joined by twenty-nine new 
carriers. Although this group of smallest carriers now accounted for 
only 6.66 percent of output, the trend of new carriers entering the mar
ket is likely to continue because of the prestige which developing 
nations attach to a flag carrier. 

The data in Table III-1 do not indicate the seller concentration in 
particular markets. While there is some tendency for new carriers to 
appear in areas that are developing new markets, there has been a def
inite reduction in seller concentration in many markets. 

The Nonschedulcd Market 

in examining concentration in particular markets, two broad classifi
catioiis should be considered-scheduled and nonscheduled service. 
Scheduled service, as defined by ICAO, is service open to the public at 
a fixed price and according to a published timetable or at sufficiently 
regular times as to constitute a recognizable systematic series. Non
scheduled service is all other service-in effect, all charter operations. 

The traditional form of charter involves a contract between an air
line and people belonging to a particular group. Such charter flights 
are booked in toto and are therefore not open to the public. Two types 
of buyers are eligible for charter flights which are not part of an inclu
sive tour: a firm that provides seats for its employees, and organizations 
or clubs. (These must be formed for some purpose other than that of 
obtaining reduced air fares and must "not be so large as to be in effect 
a substantial section of the public.") IATA has customarily limited the 
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TABLE III-l. Percentage Distribution of International Air Market, by 
Carrier, in 195.1, 1957, and 1965m 

Carrier 1951 1957 
pail American Air~ays (PAA) 25.82 20.00 10.17
British Overseas Airwys Corporation (IIOAC) 13.7 10.10 8.89

Air France 
 6.89 7.65 6.98
'Jrans World Airlines (TWA) 5.87 4.95 5.80
KIM Royal lutch Airlines 9.49 9.84 5.27
'litthansa Gertllan Airlines - 1.98 4.92

Alittlia Airlines 0.39 1.411 4.10
Scardinavian Airlines System (SAS) 5.59 6l.i26 8.66

Sit.as Empire Airways 2.74 3, 14 8.51Swisair 1.78 8.72 2.95
Japan Air ,i nes - 1.17 2.71
British Eturojean Airways (IIEA) 8.35 3.04 2.08

Air Calnda 
 1.49 1.55 2.42Salena lielgian World Airlines 1.57 2.17 2.13
Nortiga.t Airlines 2,(19 1.50 1.66

I (eria Airlines f Spain 0.78 
 0.80 1.59
Air-Idia 1.07 1.78 1.57
1'1A] Israel Airlines 0.72 0.57 1.54
(+agglianl PacificA.\irlig ps 0.27 1.47 1.85Init de Tri imorts A"riens (PTA)

t 
- 0.90 1.32

",ster Air Iioes - 0.69 1.28\arig Airlggie, 0.02 0.31 1.21
Sgggigrd \grhl Airlines - 0.59 1.02
Stth .\fricag Ailryys 1.15 0.98 0.88

Air Afriie 
 - - 0.82Pan lmrical-g(trace Airways 1.92 1.28 0.66
llritil United .irliges - 0.17 0.61Aerlinte l':irva~n - - 0.(1 
Unitld .rahg \irlines" 0.30 0. 4 0.58
Aerlit.ggs Aw'tnllits 1.43 0.90 0.57

Middle rat Airline Airlihatif 
 0.09 0.71 0.53
t'eshovlctenghe Acrolinie - 0. 18 0.49
Avian a Airlines 0.89 0.67 0.49
Vetle'mlar, Inlcrrtlional Airways - - 0.48A\eroive dC Nleting - 0.48
Pakistan Iternatiotnal Airlines - 0.25 0..18
Ilrmif" Inlertional 0.90 6.60 0.47 
'lsantat Empire Airways

f 0.85 0.52 0.44
2) others 0.66 6.575 8.57
13 niet carriers - 0.85
IlI new carriers - 2.21 

"l"taliJ 1(0.00 100.00 100.00 

Sources: loIhgergatigal Air Transmrt .Xossociatin, 1.1T.-Blletin, No. 15 (1051); Il'orld Air Transporl
Stagtirtes. No. 2 (1957). No. I0 (11)1.).
 

I'erenatge shares glre ogfreveote ggnme-kilggrmetresperformed y IATA
I enlgers.
Ie 'lprgl=rts .(riens 


tlntrggtgtitn.ttau garg Iggjg Aeronmritiie T'Transport. 


Ignit r t:'l.A) %as fora.ed ig 1(1:1Iy it merg.r of ('itiagnie tic Transports A6riens 
Dagta fogr 1957 tre for the tw parents of UTA.

Ileiis Ilnitcg Airlitica ormelv t, Igig b mert:er of Iltgine-Clig Air 'I'eatrnsprt anl Airwrk Limited. 
)at filr ,.'7 tire fir Ilhtting-lan.hi, lggIg t tgeimtme.terated itternatignavll
d Inited Ara .\irlines was fgrmed ol Jatlary I, 1H61. by at olerger ,f Syrigt Airays and Misrair. Only


Misiair oi eragd intervitioTtdly itg 1951 rigd1957.
 
" Middle I'tst Airline Airlihan ias forcM ly g Ittnercor o Middle last Airlines ag Air lbilm on Otober 1,


19i5. Itizmes fir 1951 gtgd1917 golitine the lirieetggves for the individual carriers.
f 'n itn ih carriers opieralting sgliedu internali:g Ierviie ii 11t.I Ithat are listed
not individgally 
ve. lly 1957 this set if irlus h -:t, gligl1y 1i5. ititly 19, as i result of firmggshaving resigned front 

IVIA dritz thi periol. 
operatinig seglgeleid"I hirtcen carieri.n inleratiritl service iig 1157 lhat are not lisled individgually aove

anl ,gre got .,rtting inteerltirml in 1t(51. Ity 111., , or thesi ]ig resitred from IATA.
h StixIin carriers thIgt act nlgt listegd inliviiduaily almve awl isere at teolperating iternationaly ill 1951 or 

Ii 1951. 9 carriers did not report statistics. IATA estinnated that they represetted I percent of totaltrtffic (/.I TA Bulletin, No. I,, p. 115). A was made toI percent tailitino the estiniate of tle total traffic 
carried hy tiIe repmrting carriers iti 1951. 

I Culgtuns will not necessarily add to 100 becatise of rounding. 

i 
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size of eligible groups to 20,000 members.0 There are no controls on 
the price to be offered for charter operations, and entry permission is 
generally obtained on a case-by-case basis from the governments at 
the origin and destination. 

This sort of charter service was initiated in the early 1950s by U.S. 
flag and supplemental carriers in the North Atlantic and has subse
quently spread to other markets. A more recent form of charter service 
is the "inclusive tour," a combination package of transport and hotel 
accommodations sold by travel agents for a single price. The customary 
rules defining a group are not applicable in booking inclusive tours. 
The rate at which the agent books the airline space is negotiated by 
the agent and the airline. This is a far more flexible charter arrange
ment. It began in Europe, where the competitive rewards for charter 
service were greatest and recently has been spreading to other markets. 

The economic rationale for charter operations is that they provide a 
means for carriers to provide service to people who otherwise could not 
afford to travel, on equipment which would otherwise stand idle. Char
ter rates are related to the level of regular fares and to the economics 
of jet operation. Tile ability of charter operators to offer lower fares is 
dependent on their ability to achieve high load factors and high utili
zation of equipment. The scheduling of equipment imposes the greatest 
limit on the level at which charter services can be sold. Charter opera
tions almost always face. a directional imbalance due to seasonal traffic, 
and hence the empty back haul poses a serious scheduling problem. 
Markets with small passenger density can make these problems acute. 

However, the marketing advantages enjoyed by charter operators 
are obviously increased by high fares for scheduled service, in this 
case IATA fares. In addition, luxurious IATA service l vels have pro
vided charter operators with an opportunity to cut fares by reducing 
passenger amenities. This marketing environment which IATA has 
maintained has provided the opportunity for charter entrants, an oppor
tunity which more and more airlines have seized upon. Whereas initially 
most of the charter operations were conducted in the off season with 
otherwise idle equipment, in recent years carriers have switched to a 
competitive struggle for travelers at the low end of the price spectrum 

' International Civil Aviation Organization, Document 7278-C/941, May 10, 
1952. For a dvtailed discussion of the classification and growth of nonscheduled 
services, see "Non-Scheduled Transport and International Aviation Policy," ITA 
Studies 65/1-E (1965). 
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in the peak tourist seasons. The European flag carriers have led this 
change in the North Atlantic. 

Data describing nonscheduled operations in 1963 appear in Table 
111-2. The 79 firms of IATA surveyd here produced 1.1 billion tonne
kilometers of nonscheduled service that year, or rotghly 8 percent of 
thcir total service. The nonscIeduled market is still very concentrated, 
with the largest tour operators accounting for 52.8 percent of the total, 
and the top ten firms producing 73.8 percent of total service. Four of 
the seven largest operators are essentially independent charter opera
tors; two are U.S. cargo carries and two are British independents. The 
remainder of the top twecnty firms are passcnger carriers which primar
iI), ser\ice,, h)t wliich have reccntly also entered theoffer scheduled 

charter market.' 
 This market is quickly becoming less concentrated, a 
,, -,(re wihich can have only favorable results. 

Market Shares in the Nortli Atlatic and Europe 

Tables 111-3 and I1l-.1give relative shares in two important markets, 
the intra-Emiropean aiid the North Atlantic. The intra-European market 
had essemltiallh the same firms in 1962 as in 1957, but the size distribu
tion claltged consideraldv,. The growth in Lufthansa and Alitalia is 
noteworthy. The most important change in Europe has been the in
crease in inclusive tour charters from a level of 560,000 passengers 
in 1960 to 1,850,000 passengers in ]96-.L ' The primary cause was the 
high fares on scheduled service, which had suppressed a latent tourist 
demand growing with European income levels. This market was even
tually exploited by small charter operators using DC-7s and other 
piston planes they wvere able to acquire at very low prices. In many 
cases these equipment purchases from the major airlines included a
 
subcontract of traffic from 
 the larger flag carrier (which had sold the 
aircraft) and a gradual period of debt repayment. Now, however, all 
of the European airlines are engaging in a competitive struggle in the 
charter market. In some of the tourist routes inclusive tour service is 
one-half of the total market. 

The North Atlantic has experienced new entry and reduced seller 
concentration. The number of carriers offering scheduled service nearly 

""Non-Schedtled Transport and International Aviation Policy," ITA Documents 
65/1-E (1965), Appendix 5.32J. Mercier, "Diffvrential Fares for Differentiated Air Services," ITA Docu
ments 66/6-E (1966), p. 33. 



1963 
TABLE 111-2. Nonscheduled Service of InternationalA irline,., by Carrier, 

Nonsliel tiled 
TralficTraffc (has 

Carrier (thouisads
of tonneotnne 

kilometers), 

Flying Tiger Line 189,4131 
Pan American Airways (PAA) 166,55.1 
British Overseas Airways Cor

poration (BOAC) 116,590 
British United Airways 11,2,954 
Seaboard World Airlines 68,600 
KIM lRoyal I)uth Airlines 42,935
British En:gle Internationll 

Airlines 39,376 
Northwest Airlines 30,301 
Air (atada 27,060 
Air France !,,509
'l'rans World Airlines (TWA) "1,708 

Scandinavian Airlines System 
(S.AS) 21,310 

Uniited Air Lines 17,185 
Canadian P'acific Airlines 16,649 
Qantas Emnpire Airways 16,086 
Sal Ba 14.,481Belgian World Airlines 
Air (ongo 11,907 
Luftlansa cerman Airlines 11,171 
Ceskoslovetske Acrolitie 10,737 
Alitalia Airlite.s 9,874 
Middle Fast Airlines 9,5.18 
Aerlinte Eireann 8,931 
Skyways 8'256 
American Airlines 7,296 
Pakistan International Airlines 6,367 
Air Algerie 4,854 
Olympic Airways 4,688 
Aviacion y C(omercio (Aviaco) 4,599 
Aer l.ingus ,1,333 
Varig Airlines 4,275 
!l Al Israel Airlines 4,.17 
Un.,-d Arab Airlines 4,150 
Japan A;' Lines 4,088 
Turk llar Yollari 3,352 
Trans-Australia Airliiies 3,'288 
44 others 57,666 

Total 1,109,311 

Source: "Non-Scheduled Transport Aviation anti Internatiotnl 
(Ptris: Instittt di Transport Atrien, 11115),Appendix 5. 

Here and throughout this book "tone"denotes the metric tor 

Nonsclheduled 

a l'ercentage 
of Scheduled 

Traffic 

166.7 
11.2 

19.6 
4,22.5 
64.1 
11.5 

816.6 
7.3 
5.0 
4.1
1.7 

6.8 
1.1 

12.5 
7.1 
8.1 

58.8 
3. 2 

15.5 
2.8 

28.4 
27.5 

230.6 
0.6 
6.7 

14.1 
11.2 
19.5 
13.2 
3.7 
4.3 
9.9 
1.7 
2.5 

.9 
-

7.7 

Aviation Policy," 

(2,S4 ib.). 

Percentage 

of All
Nonscheduled 

Service 

17.1 
15.0 

10.5 
10.9 

6.2 
3.0 

8.5 
2.7 
2.4 

.2
1.9 

1.9 
1.5 
1.5 
1.5 
1.3 
1.1 
1.0 
1.0 
0.9 
0.8 
0.8 
0.7 
0.7 
0.6 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
5.2 

100.0 

ITA Studies 65/1-E 
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TAnLE 111-3. Percentage Distribution of Intra-EuropeanAir Market, by 
Carrier,1957 and 1962 

Carrier 1957 1969 

British European .\irways (BEA) 25.9 23.1
 
Air Fr':tcc 
 19.6 14.5
 
SCamtlittaviat Airlines System (SAS) 
 13.2 10.7 
Alitalia Airlines 4.6 9.3 
Swissair 10.7 9.1 
I .fthansa Gwrinan Airlines 3.7 7.1
 
KIM11 Royal Dutch Airlines 
 8.3 6.3 
Saiena Belgian World Airlines 5.9 5.1 
Aer Lingus 3.9 8.6 
Olympic Airways 0.7 3.5
 
laria Airlites of Spain 
 1.8 3.0 
Finnair 1.6 1.9
British Overseas Airways Corporation (BOAC) 0.0 1.4
 
Transportes Arvos Portugueses 
 0.0 0.8
 
Flugfclag Islands 11. F. 
 0.8 0.6 

Total 100.0 100.0 

S ro .,cAir Iiciearch Btureau. Brosels.
Note! hitra-f:tirope is trafic on rote.,; originating anid leruiinting within the geographical sireacovered bythe itrope.sr ,'sitinerit anil i int rie- Itrdering the Mediterranean (North Africa, Milideira, Cinary Islinds,the Near Litt U) to the Persian Gusl. and Cyprist). (Inlr -'urolpc datl exclude dolnestie lighth, intercontinental rotei thrigh the area, and tratlic of risoI-EIsuroeasn Air Research iBureau ineiiliers.) 

doul)ed in fifteen years, and thc share of this market accounted for by 
the United States and other leading carriers has fallen. The charter 
market in the Atlantic has also grown considerably, and faster than 
scheduled service. (Charter passengers were 6.3 percent of scheduled 
passengers in 1956, 13.4 percent in 1961, and 15.9 percent in 1964.)
Charter operations increased dramatically in 1961, when the increase of 
jet capacity left piston aircraft available for charter operations. This in
crease in charter operations has come primarily from scheduled opera
tors, although recently U.S. supplemental carriers and even a few non-
JATA foreign carriers have expanded operations. 

Finally, one important non-IATA firm in the North Atlantic, Loft
leidir (commonly known as Icelandic) accounts for about 2 per
cent of the total market. Icelandic obtained a bilateral agreement with 
the United States in 1946 of the Chicago type, and therefore Icelandic 
is not subject to IATA fares. This airline has chosen to offer service on 
older piston andI turboprop equipment at rates 10 to 15 percent below 
TATA fares and has earned large profits. European carriers and their 
governments (with the exception of Luxembourg) have raised protests 

http:itrope.sr
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TABLE 114. Percentage Distribution of North Atlantic Air Market, by 
Destination and Carrier, Selected Y ears, 195/4-64 

Schediled Service Nonscheduled Service 

Destination and Carrier Nuonher of 'crvcetage of Market Num her (,r PerceutoIge 
Iaa.s.4e~ers -- lassenugerm of Mlarlet, 

in 19111 1951 19.5(8 196t 1961& in 1911 9 6111 

EuropetoU.S. 
Pon American Airways (PAA) 075,397 28.3 2ll.4 it.0d 2.3 15,1 18 4.3 
Trans World Airlines (TWA) 488,101 14.e 15.2 13.9 17.5 5,298 1.4 
lrltimb Overseas Airways 

Corporation (IIOAC) 291,701 9.5 11.4 10. t 1(.6 51,1)03 14.0 
Air France 109, W27 8.3 8. 0.8 7.5 45.851 12.3 
l.ufthansa German Airlines 19,32 - 5.21 7.1 7.1 011.191 10.5 
Alitalia Airlines 18,181 2.5 1 20,11)2.3 fl. 6.0 5.6 
Scandi navian Airlines System 

(SAS) 13,o1 1.1 9.8 fl.5 5.9 16,5:18 4.4 
KL.M Itoyal )utchAirlines 158,089 8.6 7.1 0.3 5.7 41,137 11.1 
Saissair II ,8 4.1 1.2 4.0 1.0 1o,1101 5.4 
Aerlinte Eireann 87,0194 - 0.0 2.8 5.1 93,005 8.9 
Sabena Belgian Worlh Airlines 72,317 :}.9 5.0 4.3 2.1) It,411 8.6 
El Al lsr.,el Airline. 61,170 1.5 1.8 2.8 2.3 11,4ft1 3.1 

Iberia Airlines of Spain 4,1, 1 0.3 0.9 0.8 1. 0 3,157 0.8 
Air-Idia 3j,282 - - 1.3 l.2 11,970 3.2 

Qantas Empire Airways 15,508 - 0.5 0.11 0.6 1,126 0.3 

Pakistan international Airlines 0 - - 0. $ 0 0 0 

Total 2,782,208 100.0 100.0 100.0 100.0 371,930 100.0 

Europe toCanada 
Air Canada 1)5,10 - 15.4 39.1 50.6 58,4(l45 51.1 
BOAC 7t,1 l - 11.8 :1. 1 2.5.2t 2,81 111.8 
Canadian Paci ficAirlines 47, IC., - 16.5 11.2 10.5 28,110l l.S.1 
KLM 15,281 - 17.3 15.3 5.3 4,201 3.7 
Air France - - q,11 1,0741 1.0- 2.1 

Total e81,970 - 1011.0 100.0 100.0 111,731 100.0 

Source: A meriean A viaihon, vitrious issl2 

concerning these fares and have required that Icelandic charge IATA 
rates from Iceland to most points on the continent. Furthermore, when 

Icelandic began introducing the CL-44 (a large turboprop plane with 
160 seats) on its routes in 1964, European governments generally pro

hibited its use. The motive behind this prohibition was to keep Icelan

die from using the lower costs of the CL-A4 to sustain its prices below 

IATA levels. Icelandic therefore uses its CL-4Is from New York to Ice

land and then switches to DC-6Bs for the trip to the continent. Icelan
dic remains free to substantially lower the rate from the United States 
to Iceland. Luxembourg, however, encourages Icelandic, presumably as 

a means of tourist promotion. Icelandic flies directly froln New York to 
Luxembourg. A variety of pressures, from U.S. carriers, the CAB, and 

the U.S. government to have the bilateral agreement revoked have not 
been successful. The value of U.S. air bases in Iceland continues to be 
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an important and overriding consideration in favor of allowing Iceland 
to retain the existing arrangement. It will subsequently be argued that 
Icelandic's fare cutting has been a useful stimulus in the overall strue
ture of the market. 

If a detailed examination were made of individual city-pair markets, 
the sort of reduction in seller concentration noted above would gener
ally be observed. Generally, the important major city-pairs are served 
by several carriers rather than one or two. On the whole, the indus
try probably suffers from excess entry rather than excessive concen
tration. However, as shown in Chapter IX, the losses associated with 
excess entry have been needlessly multiplied by inefficient firms. 



CHAPTER IV 

Input Markets 
and the Production Function 

DIFEENCLS AMONG NATIONS in the availability of capital, 
skilled labor, and other inputs, differences in the case with which tech
nology is implemented, and differences in relative factor prices are 
translated into cost differences, which determine the relative competi
tive position of particular carriers. These cost differences indicate 
which airlines are efficient producers of service and, therefore, what 
constitutes an efficient pattern of entry. These differences also influence 
the conduct of market participants. 

The Production Function 

The production function for airline service is reasonably homoge
neous among firms that, in a ])road sense, are drawing on roughly simi

lar inputs and using them in a similar fashion, despite a vide range of 

relative factor prices among countries. The nature of aircraft technol

ogy is the principal explanation for this homogeneity. The dominant 
aircraft technology genrally has been quite evident to both aircraft 
manufacturer and airline alike. Military aircraft research as an impor
tant source of commercial aircraft technology has been a substantial 
force in creating homogeneity in capital equipment. In addition, the 
aircraft manufacturing industry has been relatively highly concen

56 
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trated, with firms drawing on an e~sentially common pool of technical 
information and with new ideas quickly disseminated. Commercial 
planes are produccd by a small number of manufacturers located prin
cipally in the United States, United Kingdom, France, and Canada. 
While there are some 80 types of planes being used in the industry, 
most service is provided by less than two dozen plane types, and of 
this two dozen there are many with very similar operating claracteris
ties and costs. There is relatively little difference in potential efficiency 
(costs per available ton-mile) b,tween the Boeing 707 and the Douglas 
DC-8, for example, in providing long-range jet service. 

Similarityof Technology 

Aircraft technology is such that there is considerable similarity 
among firms in many factor inputs used, and certain input relationships 
are relatively fixed. Any specific aircraft will produce nearly the same 
number of ton-miles (depending on utilization rates and stage 
lengths), require the same type and amount of fuel per hour flown, 
and require roughly similar amounts of maintenance work in the hands 
of any airline. The minlber of pilots and co-pilots required per flight is 
the same for all. There is considerable similarity in the quality of tile 
pilots and other skilled personnel employed, due largely to the need for 
careful and highly specific training. The U.S. carriers and a few Euro
pean ones provide most of this training. Certain terminal facilities for
 
servicing passengers and must
their baggage also be provided. Even 
many of the terminal operations are performed in roughly similar fash
ion. Heterogeneity among firms is found chiefly in the quality and use 
of lesser skilled labor, and in management, as will be seen below. 

Variations in Sclcdiding 

While the operations of all carriers appear similar, characterized by
similar technological coefficients, there is one important difference-the 
ability with which firms schedtle the use of their inputs. Daily utiliza
tion rates of a particular plane type vary considerably among firms, in
dependently of effects of the route structure. Firms also record different 
capabilities in scheduling their pilots and co-pilots. Explicit measures 
of firms' abilities to schedule aircraft, flight crew, and other personnel 
are summarized here, based on a model developed in Appendix A. 
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AIRCA,-r SCHEDULING. Aircraft scheduling as reflected in daily utiliza
tion rates has perhaps the most important effect on a firm's costs. A 
number of components of direct operating costs depend upon aircraft 
utilization rates since they are o%erhead charges incurred each day re
gardless of the numlber of plane-hotrs flown. Aircraft depreciation, a 
function of time rather than of physical use, is one such component. 
Physically, aircraft wear out only very slowly; if it has had excellent 
ma il tenance, a plane ten years old often performs better than when 
it was new. Aircraft become bsolcte due to the very rapid technologi
cal changes in the indtustry and consumer preference for new aircraft. 
A certa-in portion of maiminteaance facilities also depends upon utiliza
tion rates, since a staff and inventory of parts and equipment must be 
maintained regardle;s of the amount of use. 

Since these costs are related largely to time rather than to aircraft 
use, firm!; have an obvious inicentive to maximize equipment utilization 
rates. (At some point, of course, increased utilization should be sacri
fieed if it is achieved only by scl edulig planes at very inconvenient 
departure times.) Daily aircraft utilization rates are therefore useful in 
providing a mealsure of seleduling ahility. 

Each firm's fleet productivity was compared with the industry aver
age. (See Appendix A. ) Adjiustments il, the comparisons were made for 
the effect of stage length (average distances between cities served). 
Shorter stagre ]egthIs olviom sly make selicdiling inherently more diffl
cult. 'T'lhe use of sclediililng colu)arahl, to the industry average as a 
benchmark provides only a relative measure of scheduling ability. Av
erage daily utilization rates for the international industry are not high. 
For example, in 1961 , utilization rates (measurcd in hours per day) for 
the following aircraft were: 707, 9.52 hours; Caravelle, 6.08 hours; 
Electra, 6.83 hours. These rates are lower than the average realized by 
U.S. domestic earricrs. Large variation exists among firms; for example, 
the international industry's average utilization rate in 1,964 for DC-6Bs 
was only 5.78 hours per day, while Icelandic Airlines' utilization rate for 
the DC-6B was S.38 hours p&er day. 

Explanations for differences in scheduling ability were not readily 
apparent. There is no evidence that firm size has any effect, nor is 
there an' correlation with scheduling of flight crews or other person
nel. There is some tendency for firms paying higher wages, and hence 
having relatively cheaper capital costs and using more capital, to be 
superior scledulers of jet aircraft. These scheduling differences do af
fect costs, as w\,ill be seen below. 
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CREW SCHEDULING. Scheduling differences arc also important in deter
mining flight crew needs. There are lninimunm crew sizes prescribed for 
each plane type. In addition, many carriers and their pilots have 
a(rreed to a maximum nulmber of hours pilota can serve in a month 
(usually eighty). A firm's incentives are to scedule personnel so as to 
achieve the greatest output per man 'withinthese constraints. lelative 
scheduling ability of flight crews (pilots, co-pilots, andnavigators, 
radio operators, but not stewardesses) can be measured by a compari
son of the output of these personnel (flying hours per man) for each 
firm with the overall industry average. Calculations for crew scliedul
ing appear in Appendix A. 

There is even more variation in this phase of scheduling than in air
craft utilization. There was no correlation between crew scheduling and 
stage length or route density. The primary conclusion was that high
wage firms are asbetter pilot schedulers, indicated by the correlation 
of crev scheduling with pilot wages. Crew scheduling was also corre
lated vith the scheduling of "all other labor." No correlation with firm 
size was observable. 

SCHEDULING OF OTHIEn PEOSONNEL. The final measures of scheduling in
vol'e "all other labor" (all labor excluding the flight crew). The ex
tent of a firm's requirement for other labor depends upon many factors, 
including its plane choice, route system, and relative factor prices. It 
will be shown below that jet planes reduce labor reuhuirements and in
crease output-labor ratios. Longer stage lenrths and denser routes also 
increase the productivity of supporting personnel, both 1)), increasing 
efficiency of those hired and by permitting the use of larger aircraft
 
which conserve labor. Finally, relative factor prices affect the require
mnents 
 for labor since it is possible to substitute relatively cheap for rel
atively expensive inplts in the production function. 

Using cross-section data, an equation for labor requirements (per 
seat-mile) was estimnite(l, with independent variables which reflected 
plane choice, route system, and the wage level. Firms w\'ere classified 
according to whether they e'mploled more or less labor than would be 
indicat'd 1)y this equation representing "averag" behavior-those em
ploying more labor wer'e labeled poor at labor ,ltilization or schedul
ing, and vice versa. There were large differences in the relative perfor
mance on 
was not correlated with capital scheduling, but was correlated with 
pilot scheduling. 

of various firms these grounds. Ability at labor scheduling 
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The scheduling measures for particular firms for the years 1962 and 
1964 are presented in Appendix A. These scheduling differences can be 
summarized as follows: higher-wage firms do a significantly butter job 
of scheduling flight crews and other labor and are somewhat superior 
in scheduling aircraft. This seems to be a likely result in view of the 
relative factor prices involved. 

The Production nIm)lications of Pooling Agreements 

Cost reduction is one of the primary motivations behind pooling and 
related types of carrier agreements.1 Agreements of this type involve 
airline cooperation on the technological side and generally are con
cerned xith eliminating the duplication of certain overhead costs. 
These agreements have important implications for the nature of the 
production function, since they reduce heterogeneity among firms and 
have somewhat alleviated the problems of small size. 

Spare PartsPools 

The most important type of agreement pertains to the pooling of 
spare parts. The first such pool wvas formed in 1954 for the Lockheed 
749 and 10-9. The Beneswiss Agreement among KLM, Sabena, and 
Swissair (later joined by SAS and Air France) was another early agree
ment. This agreement involved common maintenance service, mechan
ics, workshops, and spare parts for the DC-3, DC-I, Convair 240, and 
DC-6.'-' Many such spare parts pools providing service for a particular 
plane type have since been established, including pools for the Comet 
4, DC-8, and 707 3 Many but not all carriers using such equipment par
ticipate in these pools, which essentially allow participants to draw on 

' Another ty', of pooling arrangement-market sharing agreements-is discussed 
in Chapter III, pp. 37-:38. 

'E. A. G. Verploeg, The Road Towards a European Common Air Market 

(Utrecht: Uitgevrij Kemink en Zn., N.V., 1963), pp. 78-79. 
'The DC-8 pool, for example, involving Alitalia, Japan Air Lines, KLM, PAA, 

SAS, and Swissair covers 25 stations in which these carriers land DC-Ss. KLM, 
vith operations at 16 of these stations, had to keep spare parts at only six. KLM 
estimated the average cost per station of spares for the DC-8 at $87,000, as con
trasted with $31,000 for the DC-7C. See "Airline Commercial Agreements, Pacts, 
and Consortiums," Aviation Report Supplement, No. 141 (London: Aviation 
Studies International, Ltd., August 1964), pp. 17-18. 
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a common inventory of spare parts. For example, the Boeing pool in
volves member carriers paying an "availability charge" annually for the 
ri(ght to draw parts when needed, with repair and replacement in the 
inventory of any borrowed piece to be made as soon as possible.' 

These spares pools have produced considerable cost savings. Air 
France has estimated that its savings from the Boeing pool amount to 
M percent of the firm's spare parts expense for this type of aircraft.5 

The potential cost saving of pools has grown considerably since the ad
vent of the jets with their higher fixed costs. The latter have provided 
considerable impetus to pooling arrangements. 

MaintenancePools 

Cooperation of a bilateral nature also exists, as exemplified by the 
many subcontracting and leasing arrangements made among firms. Re
duction in maintenance expense has been a major objective. The most 
notable example is the agreement between SAS and Swissair. All air
craft of a single type in the fleets of both companies are ordered ac
cording to agreed specifications for interior and cockpit configuration. 
Fleet maintenance is then divided between the carriers, with Swissair 
servicing the Convair 880s and 990s while SAS tends to the Caravelles 
and DC-8s. 

A large number of these maintenance agreements exist, generally in
volving small carriers subcontracting maintenance work to larger ones. 
The smaller carriers save on fixed costs and reduce capital require
ments, while the larger firms earn additional revenue by employing 
their fixed inputs more effectively. The British European Airways-
Olympic consortium signed in 159 is an excellent example. BEA 
maintains the Comet 4 fleet for Olympic and further guarantees that 
two aircraft will always be available for Olympic's use. (In addition, 
these two carriers engage in a joint sales and advertising program.) 
WXitiout the service agreement, Olympic would have required one 
additional Comet at a cost of almost $3 million, in order to introduce 
jets onto its Mediterranean routes, and also would have needed a jet 

"BOAC Reports on Savings from Spares Pooling," InternationalAviation, sup
plement to Aviation Daily, Vol. 141 (August 6, 1952), p. 95.

Stanford Research Institute, Air Transport Development and Coordinationin 
Latin America: A Study of Economic Factors (SRI for the Organization of Ameri
can States, 1961), pp. 33-43. 
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overhaul base at Athens at a cost of about $2 million. Olympic also 
saves an estimated $850,000 in annual operating expenses. BEA has 
received in exchange the right of entry into Greece's routes in the Medi
terranean." (Greece's very protectionist attitude historically in its air 
markets makes this ently consideration a very important motivation 
for BEA.) 

In maintenance subcontracting agreements of this general type, one 
party is often a smaller carrier of a less developed nation. Philippine 
Air Lines was able to begin jet service with one DC-8 because of a 
pooling arranrmcnllt with KLM; KLM agreed to maintain the Philip
pine Air Lines' 1)C-8 and to further guarantee that one plane would 
always be available.' Without such an agreement this small airline 
would not have heelI able to enter jet service. 

Equipment Pools 

A third type of pooling arrangement involves the leasing of equip
ment. Leasing often is one component of a wider intercarrier agree
ment. For example, a new subsidiary carrier may lease equipment from 
its parent company until it can afford its own. This is an effective 
means of circumventing capital constraints and is often used by devel
oping countries. Crews and other technical personnel may or may not 
be included in the lease arrangmenlt, although technical advisory ser
vice almost always is. For example, SAS has chartered DC-6Bs to Thai 
International airline and has also provided financing and technical 
and administrative assistance. The motivation for SAS has been to dis
pose of its surplus piston fleet and to gain access to routes which would 
otherwise be unavailable. SAS has also agreed to accept a share of the 
profits or losses, a decision which has so far been expensive." 

Space LcasingArrangements 

Another recent form of cooperation is block space leasing. Under 
this type of arrangement one carricr leases space on another carrier's 
planes, sells the space in its own name, and pays for it irrespective of 

'Ibid., pp. 3G-37. 
'Stephen \VhCatcrft, Air Transport Policy (London: Michael Joseph, Ltd., 

1964), p. 105. 
SAS annual reports, various years. 
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use. Air Afrique has leased seats from PAA on flights from New York to 
the eleven African member nations of Air Afrique. For the Africans, 
this is a means of circumventing a capital constraint, while PAA has 
accepted the arrangement since it serves as a means of entry to certain 
African cities. This kind of cooperation will probably not become very 
important in the future because the lessee tends to lose his "airline 
identity" too quickly, and passengers then approach the other carrier 
directly. Block space leasing may continue, however, to be a means of 
entry. 

Other Types of itcrearrierCooperation 

There are sonic additional forms of cooperation not easily catego
rized. Sharing or leasing training responsibilities is one practice. Jets 
have raised training costs considerably because of requirements such as 
the electronic flight simulator necessary for jet pilot training. Collective 
purchasing is another means of reducing costs. The major European
carriers have a standing organization for such cooperation. Manage
ment subcontracting arrangements are another form of cooperation. 
For example, TWA has managed Ethiopian Airlines under three-year 
contracts. Finally, many carriers directly share or jointly employ per
sonnel, especially sales and station personnel. Aer Lingus and Aerlinte, 
the Irish carriers, have an arrangement whereby A~r Lingus personnel 
work for both firms. 

This technical cooperation has had several effects. It has helped pro
duce greater homogeneity among firms in production techniqles. It has 
also produced a considerable cost saving, which has done much to re
duce the cost disadvantage of small-scale operations, including jet op
erations. In light of the possibilities for subcontracting, the old assump
tion that six or seven planes of one type were necessary for efficient 
operations is no longer considered valid. Many carriers are able to 
operate jet fleets of three planes quite effectively (for example, 
Avianca and El Al Israel Airlines in 1962). While laige numbers of a 
single plane type would produce lower costs, the difference does not 
appear great, and certainly not beyond what many governments are 
willing to pay for jet operations. In short, these pooling arrangements 
have helped create a production function of essentially constant returns 
to scale and hence somewhat reduce any scale or size barriers to entry. 

'Wheatcroft, op. cit., p.100. 



64 THE INTERNATIONAL AIRLINE INDUSTRY 

Input Markets 

Most inputs for international airline operations are purchased in 
worldwide markets, with input sellers providing services to carriers of 
many countries. Fuel, landing facilities, new and used aircraft, spare 
parts, ground equipment, and capital are such inputs. Some of these 
markets are competitive, while others are not. For example, sometimes 
government policies in support of their flag carriers result in low-cost 
provision of capital or discrimination in airport user charges. Labor is 
the one input purchased in a national rather than a worldwide market; 
widely differing labor prices thus reflect the availability of labor in par
ticular countries. Capital, though often acquired in a worldwide mar
ket, is also availabe at varying opportunity cost levels for different 
countries. These latter sources of variation in the opportunity cost of 
factors must be considered in determining which airlines are efficient 
producers of service. 

The following discussion of input markets focuses on two questions: 
First, what are the effects of different relative factor prices on the fac
tor mix chosen and on the costs incurred by various nations' carriers? 
Second, hox closely do market prices reflect real costs? Answers to 
these questions are useful in determining the relative efficiency of var
ious producers of airline service and in determining the source of com
parative cost differences. 

Fiel Market 

Fuel is sold at almost uniform and generally nondiscriminatory 
prices by a few huge companies. Aircraft fuel is therefore a prime ex
ample of inputs which are sold in markets where input price variation 
among international carriers in any given regional market is small. 

Landing FacilitiesMarket 

International airports and terminal facilities, on the other hand, are 
made available at prices which vary regionally and may reflect discrim
ination in favor of flag carriers. These facilities have generally been 
publicly provided, in much the same fashion as U.S. airports; such 
public provision obviously removes a huge fixed cost burden from the 
airlines. A wide variety of user charges exist: a basic landing charge, a 
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night surcharge, parking fees, hangar rentals, air navigation and tele
communications charges for overflying and landing, passenger taxes, 
and fuel taxes'-any or all of which may be present at a given interna
tional aiiport. Table IV-1 lists the basic landing charge, which is the 
most important of all airport-user charges. Tihe low levels in North and 
South America are noteworthy. Africa and the Far East have levels 
twice as high. Among European countries, the United Kingdom and 
Ireland have very high charges. 

Aircraft Markets 

The markets for both new and used aircraft are nearly perfect, 
worldwide. The new aircraft market is characterized by individual bar
gaining because transactions arc large and infrequent for any one car
rier and because there are relatively few sellers. However, intense 
competition exists among aircraft manufacturers, and any order is 
gratefully received; this competition eliminates most price discrimina
tion. The discrimination wvhich does exist probably favors the large car
riers at the expense of smaller ones and takes on disglised forms such 
as earlier delivery times or higher trade-in allowances on older equip
,nent. Published information on the sale prices of aircraft shows little 
varia!i for each plane type, other than that accounted for by the dif
ferent amounts of spare equipment and the different interiors involved. 

The used aircraft market is no less perfect, with transactions being 
made at prices established in a fairly extensive worldwide market. The 
advent of the jet is most responsible for expanding and developing this 
market, as first the U.S. airlines and later many large foreign carriers 
found themselves with s;urplus piston fleets. Airlines of all sorts and air
craft manufacturers became participants in this market. There are also 
a number of brokerage houses that act as dealers and assume the price 
-isk of holding an inventory. 

Used aircraft prices in this relatively pefect market respond quickly 

" Perhaps half of the nations in the world have fuel taxes, either on furl pur
chased or in throughptt-charges. Most taxes are less than one cent a gallon, with 
some exceptions. lcelamd charges a tax of 7 cents per gallon, Paraguay 5 cents, 
Peru 4.6 cents, and Denmark 7.7 cents. Argentina taxes jet fuel 13.75 cents per 
gallon, but aviation gasoline only 2.283 cents-an interesting protection for local 
piston carriers. Greece has a stiff fuel tax for the carriers of nations which have 
not signed bilateral agreements. See "World Guide to Airport Charges," Aeroplane 
and Commercial Aviation News, Vol. 109 (April 22, 1965), pp. 4-11. 



TABLE IV-1. Airport Landing Charge for Boeing 707 or Douglas DC-8, 
Selected Countries, December 1964 
(In U.S. dollars) 

Airport Landing Landing 

Clarge Airport Charge 

North Amnerica 'araguay 116 
Bahamas-Nassau 180 Trinidad 0 
Berniuda ,48 151ruguay 

Canada-Montreal 445 Venezuela 165 
Cuba 85 

80 EuropeJamaica 
.exico 124 Austria-Vienna 200 
Puerto Rico 68 Bhelgium 185 

Cyprus 140 
United States Czechoslovakia 240 

Boston 55 l)emwnrk-(openmhagen 210 
Chicago (O'llare) 95 Finlad-llelsinki 178 
Ilonolulu 450 "rance 800 
IHouston 8 (ermaiy (excluding Berlin) 279 
New York (Kennedy) 88 Greece 195 
San Francisco 48 I tiogary 157 
Seattle 60 Ireland 394 
Washington, I).C. ()ulles) 52 Italy 

lome 190 
Central and South A merica N1 iain 160 
Argentina-Ezeiza 150 Venice 74 

Barbados l1 Iluxeiithorg 50 
Bolivia (flag) o90 NetierhataIus-A msterdam 210 

(foreign) 580 Norway-Oslo 200 
Brazil 5 olamd-Wariaw q44 

British Guina 183 Spa'll 841 
British IHonduras 87 Sweden 203 

Chile-Santiago 100 So itzf'rlal 155 
Colombia 2090 Turkey 119 
Costa Rica °8 United Kingdom 
)ominican Republic III (intercontin:ental) 570 

Ecuador 1J7 U.S.S.lt.-Moscovi 50 
El Salvador 40 Yugoslavia 350 

French (Cuiana 300 
Guatemala 180 Middle East 
Ilhiti 385 Aden 518 
Iloluras 50 Bahrain 400 
Nicaragua 150 lE:gypt 106 
Panama 122 Iran 37 

Source: "World Guide to Airport Charges," -.leroplatir and CornmrreI .riation News,Vol.101)(April et, 
1903), pp. 4-11. (These figures were compiled by the Internationl AirTrasport A\sscatiou.) 

66
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TABLE IV- 1-Continued 
Airport handingA Landing 

Charge Airport Charge 

Middle East (cont.) Rwanda 256 
Iraq 105 Senegal 991 
Jordan 105 Sierra Leone 155 
Kuwait 135 South Africa .290 
Lebluion 160 Suidani 720 
Saudi Arabia 158 'Tanganyika 65 
Syria 110 illllSila 1246 

Uganda H05 
..Ifriva Zanziljar 205 
Algeria 310 
Burundi 1256 Far East, Pacific 
Central African Republic 290 Afghanistan 115 
(ali I90 Aiustirali 535 
Cllgo: lrazzaville 910 ll9r0uma 160 
Cinigo: I.opoldville 256 Cam11lbodia 410 
Ethiopi 375 Ceylon 158 
C ha 28( Hong Kong 385 
Guinea q45 India 75 
Kenya 371 Indonesia 350 
Liberia QS5 Japan i.50 
.Malagasy 460 NlIalayia (excluding Singapore) q22 
.iartinique 3010 New Zealand 525 
Morocco l0 Pakistan 158 
Nigeria 1280 Smllh Vietnam 80 
1Ienio 30i01 Taiwan Q00 
RIhodesia 11-i2 Thabiand 2-10 

to reductions in operating costs or marketing advantages of new tech
nologies. Used aircraft prices tend to decline to the point where direct 
operating costs (including the depreciation costs implied by tile air
craft sale price) of v'arious plane types suitable for the same operation 
are essentially the same. The persisting differences in available seat
mile costs reflect principally marketing diflerences, which are revealed 
in differences in load factors and lience in revenue per seat-mile. In 
short, in the used aircraft market, the market valuation of capital 
equipment is responsive both to cianges in technology and to the rate 
at which equmipmnent wears out. 

The introduction of the jets is the best and most dranatic example 
of this sort of market price adjustment. In the period prior to the late 
1950s, used aircraft prices had been high-often as high as original 
prices. 'lime larger U.S. carriers continually enjoyed capital gains as 
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"rABLE IV-2. Used Aircraft Prices, Selected Dates, 1957-62 
(II thouqandi of dollar") 

Jauary JaLnuary December June1959, July 196o, 1962 Sale 
Model of 1957 1958 1958 Bid-Asked Asking Price Prices 
Aircraft Range

(l)(.'.) 3) (4) (5) (6) 

)ouglas 1)C- 165 115 75 65-75 35-70 50
 
Martin -02 . . 70 e.70 ... ... ...
 

Marlin 104 ... 400 .00 ... ... 190 
Viking 98 84 6 ........
 

Briktol 170/m1 98 ... 50 .... 
York 98 84 56 ... 
(',lnvair 24)0 450 300 . . 195-259 130-160 125 
(o!lv'air i .to 550 300 278-430 . . .10 

('1i%'vLir t1) ... .. 550 400-5S5 . .. 300 
(urt ( '-.16 140 125 125 ... .12-200 -t0 

I)ouglas I)('-t,-1]1 650 :,150 270 1ss-:1) 190-265 115 
o)olglai )(10-/6. 1,,)))) 1:,35) 1,2)) 4.!5-635 380-5751 375 

])oogi:1 I)7-611 1, 90 450 -i70... loi Gois--7 3-i 400 
Lockhed ( W 19),))o, 800 4160 1200 -:36 150-185 700 
L.ockheed 79 I 5)) 900 ) 250 100) 250-.t1(9.);5 o00 
l)ouglas l)t-7 . 1,50l) 9 700-1,200 500I, 15 !65-1,20 

S ..u , Jo.1, .t ;,wi', % '' "'w(I'.d l: zA ii S"tudih.. tenrrii li I.hl., Fcebruiary 1957).haLi~l 

t.3 ( "]. .., Ti U Ib'.pt l v',,l, 3t Ilar,%m l133L p. si;; I ,1:., Idr.p,3* p - t (,)January 
1!15.! p.S. -:,I, (.d. I, .Ir1,ft .)uh' 135591, I.. 7; C,.) .5,.).ldiff (Ai. Lilt 113l ). p. 53 I l. 3, variolts viutili 

' The amLigi pr,( e lr iaDC' ; ,as w ,vn. l: I3,33(3latd)$57.5,.)()0 anld for a I)(2-6A, $725,11)(. 

they sold deprciatCd piston aircraft to U.S. local carriers and to car
riers abroad.' Ilowever, the introduction of jets produced a sharp re
duction in operating costs, which made the piston plans expendable. 
The economic obsolescence of the DC-7C, Lockheed 1649, and Bri
tannia wcre. perhaps the most dramatic examples; these aircraft were 
placed at a huge cost disadvantage by the jets almost immediately after 
their introduction. The grat supply of used piston planes subsequently 

offered for sale resulted in a sharp break in prices. In 1958 the used 
piston aircraft market was still strong. By mid-1959, prices had fallen 
by 50 percent or more; they fell another 25 percent by mid-1960. (See 
Table V-2). Some piston aircraft were converted to cargo service. Air

" Reinrc.stinent of Capital Gains on Sale of Airlines Flight Equipment, Hlearings 
before the Senate Committee on Interstate and Foreign Conmerce, 8.1 Cong. 2 sess. 
(April 12, 1956), pp. 7-22; and Rcinvestinent of Capital Gains by Air Carriers, 

lhearinrgs before the Senate Commnniltee on Interstate and Foreign Conuneree, 85 

Cong. 1 sess. (August 16, 1957), pp. 76-95. 
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craft manufacturers accepted some piston planes as a means of offering 
a discount on jet purchases, and a few manufacturers even considered 
conversion of these planes by installing turbine engines. The used air
craft market has remained essentially in a depressed state since 1960, 
with piston planes available at vcry low prices. 

Tie developing countries were the logical source of demand, as their 
high capital and low labor costs made depreciated piston aircraft the 
rational choice. Airlines in these countries have, in fact, been the major 
purchasers of used piston planes. As jet technology has been extended 
to shorter-haul lesigns, the replacement of piston aircraft in the devel
oping countries has continued. Some displaced piston aircraft, how
ever, have been cannibalized for spare parts or simply scrapped for 
lack of a market. As will be seen below, the latest jet technology of the 
DC-9 type may well alter this pattern somewhat. The DC-9 appears to 
be the optimal technological choice in the near future for all but those 
countries with very high capital costs and thin romite densities. 

Since the plurchasers of surplus piston aircraft have generally been 
small carriers in the les developed countries, it can be questioned 
whether it is in the best interests of the major carriers to supply poten
tizil competitors. It Is almost always beneficial for an individual carrier 
to sell its unwanted piston fleet since the buyer probably will not be in 
direct competition. This is also generally true for all carriers taken to
gether. The purchasers generally have been conducting regional opera
tions and hence provide a benefit in terms of trafflc generation for the 
long-haul routes. There have, of course, been exceptions. Some of the 
piston planes have remained in important markets and siphoned off a 
share of business. Icelandic has profitably operated cast-off DC-6Bs in 
the North Atlantic, but this is a special case. In addition, some carriers 
that began with used piston fleets have gone on to provide jet service 
later. But generally the major carriers have been fortunate to find 
buyers, although the selling prices have been low. 

Labor Market 

Fuel, landing, and ai craft markets actually have a relatively insig
nificant effect on relat..: costs of firms in a given market. The labor 
and capital markets contain a much wider variation in relative factor 
prices. These variations, based on differences in factor availability 
among nations, have the most important implications for comparative 



TABLE IV-3. Average Annual Wage Levels, Selected International Air 
Carriers,1964 
(In dollars) 

Carrier 

P'an Anicrican-Grae Airways 
Bra niltinteria ional 


Pan Americali Airways (PAA) 

Trans World Airlines (TWA) 

Northwest Airlines 

Royal Air Maroc 
Air France 
KLM Royal Dutch Airlines 
Air Ca,mda 
Canadian Pacific Airlines 

Cariblhean-Atlantic Airlines 
Sahena Belgian \\o dIAillines 
lhria Airlines of Spain 
Swissair 
El Al Israel Airlines 

Alitalia Airlines 
B ritishi(verst.as Airways Corporation (IIOAC) 
Scanlinavian Airlines Systemi(SAS) 
Austriai Airlines 
Lufthansa Germnin Airlines 

Fimmir 
East African Airways 
Aerlinte Eireann 
British Europcan Airways (BEA) 
Qantas l'inipire Airways 

Aviacioi y Conercio 
Aerolineas Argentinas 
Karhunaki, \'Vljcksef (Kar-Air) 
''asm,,an Impire Airways 
South African Airways 

Aer Lingus 
Japan Air Lines 
Pakistan Internaltional Airlines 
Philippine Air lincs 
Socieda'd Aenonaiutica Medellin 

United Arab Airlines 

Aerotra nsportes (delitoral Argentino 


Average Average 

Annual Annual 
Wage of Wage of All 

Pilots Other Lahor 

$23,630 $3,024 
23,598 6,e3 

21,637 6,685 
q0,914 6,059 
20,853 6,441 

19,099 2,860
 
18,050 3,761
 
15,215 3,712
 
14,657 5,796
 
14,62-1 5,096
 

14,117 5,229 
12,354t 1,279 
11,693 '2,120
 
11,581 8,979
 
11,406 2,816
 

11,15 4,420
 
10,689 3,353
 
10,572 3,879
 
10,398 R,451
 
9,071 3,021 

0,775 3,35e 
0,661 1,456 
9,549 5,863 
9,441 3,088 
9,200 3,446 

9,170 2,731 
0,010 2,000 
8,571 2,857 
7,466 3,307
 
7,456 3,326 

7,112 2,623 
6,514 1,973 
5,404 467 
4,7902 1,644'l 
4,651 1,057
 

3,550 1,319
 
3,0(0 1,.40
 

Soirce: InternationalAviation Organization, Digest of Statistics, Fleet and 1'ersonnetl, No. 110 (190,).Civil 

pp. 33-131. 
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costs. Table IV-3 shows the price of labor for selected international 
carriers for 1964. Pilots, though a relatively homogeneous factor, re
ceive widely different wages. In the United States, pilots' salaries are 
set by individual finn labor-management bargaining. In many foreign 
countries, the pilots must be trained extensively by the airlines them
selves, and they are much less able to strive for wage increases. (There 
have been some occasions when pilots in Europe have been enticed by 
the much higher salaries paid in the United States.) Substantial differ
ences exist in wages in the "all other labor" class as well. These can be 
partially explained by differences in productivity levels-but not en
tirely, since the productivity of stewardesses and much of the ground 
personnel is not markedly different across national boundaries. Adjust
menit for productivity differences has not been made, but there would 
appear to be substantial differences in the wages for unskilled labor. 

CapitalMarkct 

The capital market also contains some significant inter-firm price 
variation, though less than the labor market. While there are some 
differences in capital costs across national boundaries, the principal 
reasons for variation in capital prices lie in the effects governments have 
on the perceived costs to their carriers and in the availability of for
eign aid and certain special forms of outside financing. 

Special financial arrangements have kept capital costs to many car
riers close to zero. For example, some governments have provided their 
"chosen instruments" with capital and have financed all deficits. The 
less developed countries, in particular, have provided capital at a per
ceived cost to the firm far below its true opportunity cost. Private capi
tal markets presumably would not finance these losing operations, ei
ther in the case of many of the less developed countries' carriers or in 
the case of many of the large, established carriers which continually 
lose money, such as Air France. The investments by private carriers in 
subsidiaries have been a source of low-cost capital to the recipient car
riers. Equipment leasing or lending is often a low-cost capital grant. 
The BOAC subsidiary airlines which have regularly lost money arc a 
specific example. 

In addition to these low-cost sources, capital has also been acquired 
from the private capital markets. U.S. banks and insurance companies 
have been important sources for re-equipment financing in the form of 



72 THE INTERNATIONAL AIRLINE INDUSTRY 

notes, bonds, and convertible debentures. Rates have been competitive 
with those in the long-term capital market-between 4 and 5 percent in 
the 1950s and about 6 percent in recent years. Capital for jet aircraft 
has become quite readily available of late. The mobility and strong 
possibility of resale of jet aircraft, along with the profits which jet oper
ations generally produce, make such equipment financing sound by 
conventional banking standards. Banks have beeni willing to make 
loans, even to some of the less developed countries, based on jet aircraft 
as collateral. 

The effect on the industry of this capital market has been the ob
vious one of encouraging considerable expansion. The fact that the 
capital market has made funds available at low cost, in the form of for
eign aid grants or whatever, should not, however, be construed as the 
sole causal factor. The willingness of states to bear a subsidy burden is 
the primary impetus to a capital market with very low costs to the air
lines. 

This survey of international airline factor markets suggests that the 
differences betveen factor prices and real opportunity costs are not too 
great in most countries, with the exception of capital. Markets for fuel, 
aircraft, an(d parts are relatively perfect. Wages for pilots and skilled 
labor in most developing countries probably understate the real cost. 
Capital is, of course, often provided far belov its real cost, and airport 
facilities have been provided at less than their real cost. The operating 
cost comparisons to be made in the next chapter, which exclude capital 
costs, are therefore a reasonable approximation to real cost compari
sons. 

Factor Substitution: Plane Choice 

The considerable differences in relative factor prices have resulted in 
firms altering their factor mix and have also affected comparative 
co3ts. Though there are certain fixed relationships between crew size, 
fuel, and a given output of seat-miles for any particular plane type, the 
production function for airline service is characterized by variable pro
portions. Plane choice is a principal means of factor substitution. For 
each seat-mile which can be produced with a DC-3 or a DC-9, the 
DC-9 is the more capital-intensive and labor-conserving choice. 
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Labor Costs 

The opportunity for input substitution by an appropriate plane 
choice can be seen by cxamining direct operating and capital costs for 
various plane types. Direct operating costs (flight crew, fuel and oil, 
insurance, maintenance and overhead, and depreciation) comprise 
slightly more than one half of total air costs and are the components 
most sensitivc to the choice of technology."' TIe opportunity for factor 
substitution arises because the proportion of costs attributable to par
ticular inputs varies among plane types. The percentage breakdown of 
costs by plane type for the U.S. domestic trunklines is shown in Table 
IV-4. Differences in factor prices-labor and capital costs in particular 
-are often such that the optimal plane choice differs for carriers in 
different countries. 

A second important area which permits substitution of labor for 
capital is ground operations-baggage handling, reservations, etc. An
other important possibility is in the use of more or fewer stewardesses 
and labor-intensive services on the plane. Finally, an additional effort 
can be made to improve safety, navigational, and trafnc-handling 
procedures so as to provide a high percentage of flights arriving and 
departing on schedule. U.S. carriers, for example, substitute capital for 
labor by using the latest jet equipment, by offering frequent flights 
which have good records on safety and punctuality, and by conserving 
labor in terminal operations and in the passenger service on board. 
This is in direct contrast to the labor-intensive operation which is con
ducted by many carriers. 

Comparison of Factor Prices anid Productivity for U.S. Carrier 
aid Developing Country Carrier 

Appendix A develops cost comparisons for the years 1962 and 1965 
for different plane types as a function of factor prices and scheduling, 
at stage lengths of 250, 500, and 750 miles. The possible effects of differ-
Cnt factor prices and productivity costs for various aircraft are mumer
ous. Factor prices and productivity levels were compared for a U.S. 
carrier and a typical carrier in one of the developing countries, which 

Direct costs can in large part be explained by the nature of the route system, 
the choice of plane, the level of wages, and the quality of input scheduling. These 
determinants of direct costs will be developed at length in Chapter V. 
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TABLIE IV-4. Direct Operating Costs of Selected .1ircraftUsed by U.S. 
Domestic Airlines, 1965 

l)ong- l)oig- Convair Doug- Fair-
Cost Bocing Boeing ElIc- Ills Ills o40/ I ls child 

Component 727 720/72013 tra I)C-7/ J)C-6/ .0 IC.s chih 
611711 

I. C.osts, 

Direct operating costs 
(cents per scat-mile) 1.5!) 1.412 2.14 2.68 2.53 2.76 8.05 2.50 

Stage lelgtli (Iiuiles) 4181 678 "241 15 191 129 87 126 
Utilization (block timie: 

revenue hours per day) 8.1 10.0 8.2 6.5 6.3 7.6 6.3 8.4 

11. Percentage of Direct O1eratiig Costs Borne by Various Componentsb 
Flight crew q2.5 17.0 12.7 '24.1 28.6 32.9 .10.5 26.5
 
Fuel anid oil 2-,.0 26.2 15.9 2,2.4 21,2.6 19.0 19.6 17.1
 
Maintenance 	and
 

overhead 27.4 3-2.5 37.6 .13.2 414.2 37.1
43.7 39.5 
Insurance Q .7 2.8 1.1 0.4 0.3 0.8 0.7 3.1 
Depreciation 93.3 21.15 2.6 9.8 4.3 13.4 2.0 13.8 

Total 100.0 100.0 11)0.0 1(0.0 100.0 100.0 100.0 100.0 

I1. Estimated Direct OperatingCods (t Selected Stage Lengths 

(in cents per seut-mile) 
250 miles '2. 15 21.75 2.10 2 .60 2._37 2.52 2.80 12.40 
500 miles 1.60 1.85 2.8 ta.1.68 2. 13 n.a. 11.11. 
750 miles 1.4 1.41 1.75 2.0 2,11 ta. na, tn.. 

Sources:liiure forI'ark1 i II arefrom FederalAi'i-fio Agevy, Diri'tO ,r'rlatii:j('oi.and OtherPerfi-r ,ou," if S l iir, (alemii ; (11166),pp. 18- :i l C'har,,i ri,li. 'raport.firenift in .1irliom r 1'eiir I 
18-32. Firi.: in Iart 11 arebaeoilontot curvesderived in (Ihliler V, pp. 5-1lo. 
n.u.Nut availahle. 
I.oval
service airline.. 

b Figures are riiided molwill notneiessrily totals.:iill to 

had lower labor costs relative to capital costs and lower input produc
tivity levels. As noted earlier, a simple proportionate reduction inlabor 
expenscs for carriers facing lower wages generally far overstates the 
rcalizal)le savings inview of productivity an(1 schC(luling difrercnces. 
The case in Appendix A assumes interest rates of 6 percent for the U.S. 
an(l 10 percent for the developling country, flight crew expenses for the 
developing country carrier at threc-fourtis those of the U.S. domestic 
airline, and fiel and maintenance and overhead costs equal to the U.S. 
experience.' :' (The implications of alternatiVe assumptions al)olit rela
tive factor prices could bIe easily developed.) 

" Mahlon Straszheim, "Air Cost Functions and the Choice of an Optimal Air 
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The rationale for these specific assumptions about labor productivity 
is developed in Appendix A. Although only illustrative, this example 
typifies the experience of many of the developing countries, especially 
the smaller ones serving markets of shorter stage lengths. 

VAA' IOU)N IN OL'POLUNITY COST OF CAPITAI,. The assumption of a dif
fereit opportunity cost of capital has considerable significance in view 
of the large (li lerellces among aircraft in the amount of capital in
volved. III adjustimi foir interest rate diflterences, Car ! must be taken to 
choose the appropriate investim litoutlay. In co',isidering a firm's deci
sions as to plane choice, depreciation should approximate real capital 
conslliption ( that is, the rence in market valuation of capital assetslift( 

at the year's beginning and end). The relatively perfect used aircraft 
market makes these (Ita readily available. Table IV-5b, l)ascd on the 
data in Table IV-5a, compares accounting write-ofi's of U.S. domestic 
trmnklies with ,inestimate of principal and interest on a straight line 
hasis, using ,market prices for aircraft in 1965 (new prices for jets and 
used prices for piston plames). Utilization rates chosen were those which 
approxilmted the average for U.S. domestie carriers. It can be seen 
that the jets alr( being written off at near their real costs, while the 
pistoln aircraft are IivIng ch~llrged for capital losses which, in fact, have 
a'eadv been sustained. Thus, airline accounting write-offs which use 
straight line depreciatior, of l)urchase prices do not provide a close 
approximatio to actual capitaI colsmption hecause of the sharp fall 
in pistoll aircraft prices. The low level of prices for piston plan,s in 
196.5 resulted in capital costs, in an opportunity cost sense, which were 
very low. 

PLANE PmloDucrwivry. The other major determinant of aircraft deprecia
tion expense is plane productivity. Productivity is dependent on daily 
utilization rates, which for American carriers average nine to ten hours 
per lay for jets and six hours per day for piston planes. As noted ear
lier, aircraft utilization is related )oth to route density and to the car
rier's scheduling abilities. Utilization is important in the optimal plane 
choice. Since jets entail a larger capital outlay, utilization will ob-

Technology for the Developing Countries," )iscussion Paper No. 28 (processed; 
Harvard Transport Project, October 1965). This paper develops the cost compari
sonsiad, in in greatcr (etail, on decision.Appen(dixA with particular emphasis 
nrles for less developed countries. The effects of stage length and route density on 
plane choice are examined in detail. 
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TABLE IV-5a. Productivity of Selected Aircraft, 1965 

Average Speed 
(miles per block hour) Number Daily Millions of Available 

Model of Seats Utiliza- Seat-Miles per Year 
of Stage Length per tion 

Aircraft (miles) Plane (hours) Stage Length 

(miles)
250 500 750 1250 500 750 

I)ougla s 
DC-9 375 4,2 - 115 9 1-11.7 160.6 -

Boeing 720B - 390 410 18 9 - 189.6 199.3 
Boeing 727 - 376 - 115 9 - 111.9 -
Electra L-188 '253 2901 315 890 66.5 76.2 82.8 
Douglas
 

I)C-713 213 233 
 248 90 7 49.5 53.6 57.0
 
Douglas 

1)C-6B 198 216 2128 90 7 45.5 49.7 52.4 
Fairchild 
F-27 185 - - 48 7 22.7 - -

Convair
 
340/410 165  - 40 6 14.4 - 

I)ougl:is
 
l)C-3 135 - - 27 
 6 8.0 - 

Sot.re: )ataoinavr !epecllsedarnd nllmier of sealsarethe niilhors e.,titnate+. )aily otiliztio data
iverair,i flit 

are
I I relort cd in I Iinterationa Civil A vintiin Orga iiiltin, Ditie.ft qj.Stii.tir., Fld ud Personnel 

No. I If (1!6;), pp. ii-31. 

viously have a greater impact on costs. The effect of differing utiliza
tion rates is discussed in Chapter V. The cost comparisons include as 
one alternative the case where utilization rates were 20 percent less 
than the levels used in the basic cost comparisons, permitting a sensi
tivity check on this important variable. 

There are additional cost elements which should properly be in
cluded in examining input substitution implied in the plane choice. 
Ground equipment, historically al)out 10 percent of aircraft costs, is 
one such iten. Also 8 percent of the sale price of the jets is added for 
crew training, to cover the incremental cost of training jet pilots (see 
Chapter V). There are some components of indirect airline costs, such 
as cabin personnel, which are also dependent on plane choice insofar 
as they relate to aircraft speed. Airport user charges, if they were to 
reflect appropriately the costs of handling different plane types, vould 
also vary. Data are not available on the indirect cost elements by plane 
type. Fortunately, these elements are empirically small. The compari
sons made in Appendix A and summarized in Tables IV-6 and IV-7, for 

http:Ditie.ft
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TABLE IV-5b. CapitalCosts of Selected Aircraft, 1965 

Plane Real Capital CostsRepoeted 
Model Repreeia- Aircraft Life (in cents per available seat-mile) 

oi - Sale Residualtion
 
of (cents per Price Value Stage Length (miles) Stage Length (miles) 

Aircraft (thousands (percent (6% interest rate) (10% interest rate)awailale 	 pecn
 
of sale
seat-mile) of dollars) 	 price) 250 500 750 250 500 750 

Douglas 
I)C-9. 0.375 8,100 10-15 0.80 0.20 - 0.86 0.31 -

Boeing 7201B 0.805 4,800 10-10 - 0.841 0.35 - 0.41 0.39 
Boeing 727 0.370 4,500 10-15 - 0.18 - - 0.51 

Elcctral-1880.484 1,500 8-0 0.36 0.82 0.29 0.42 0.37 0.34 
l)oiglas 

DC-7B 0.268 	 150 6-0 0.06 0.06 0.05 0.07 0.06 0.06 
Douglas 

I)C- B 0.109 	 250 6-0 0.11 0.10 0.10 0.13 0.12 0.11 
Fairchild 

F-,27 0.8.5 1,000 8-0 0.71 - - 0.83 - -

Convair 
3.1/4.40 0.093 100 6-0 0.14 - - 0.16 - -

Douglas 
I)C-8 0.061 4(0 6-0 0.10 - - 0.11 - 

Smir'e: Trhis table is illulrative if iosts; data are based in aulthor's cstimates and on ruiAnufactulrers' ulaia. 
excepit for deplreciation ligoire, which are derived fruomFederal Aviation Agenvy, Dirert OperutinU Costs and 
Other Ierfomrani e Ch,ireterittiH., if Triunspurt .lircrft in .-lrlitue Serire, Caulendtr 'eor 195f , pp. 1-3 . 

' DC-9 reported depreciation is for 1966. .-lir Transport World, Vol. 4, No. I (January 1967), pp. 31-95. 

1962 and 1965, respectively, include direct operating costs and capital 
costs. The latter include aircraft and spare parts depreciation, ground 
equipment expense of 10 percent, and the marginal costs of jet crew 
training. 

jEr vs. PISTOM. The choice between jet and piston is the most impor
tant dimension of the input substitution implied in plane choice. Jets 
save on maintenance and crcw costs but involve much higher capital 
costs than piston aircraft, which are available at very low prices. For 
the major carriers in the medium- and long-haul markets, jet technol
ogy has such great passenger appeal that it is almost a competitive ne
cessity. The ,,st comparisons in Tahle IV-7 show that for countries 
where factor prices resemble those in the United States or Western Eu
rope, and where the opportunity cost of capital is considered to be ap
proximately 6 percent, jets are much the cheaper plane to operate. 
Most carriers in these countries have been replacing piston with jet air
craft since the latter were introduced. As Table IV-7 indicates, jets in 

http:3.1/4.40
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TABLE IV-6. Direct Operating and Capital Costs of Selected Aircraft, by 
Stage Length, 1962 
(In cents per available seat-milu) 

Costs 

Stage Length and 10% 'nterest 
Model of Aircraft 10% Interest Itate' Q0% Interest 

Rate (ut ilization Rate 
Q)% less) 

Stage length 751) miles 
Boting 707 1.74 1.901 !.011 
Electra 1.-lHX 1.730 1.839 1.9-27 
I)ougl:,s IC-7/713 1.551) 1.578 1.58e 
l)ouglas )C-6/wlI 1.887 1.9a2 1.931 

Stage 1 h 510 miles 
BoIing 7-20 12.006 2.126 2.Q44 
Electra 1-188 1.7169 1.888 1.983 
I)uglas I)C-7/713 1.607 1.616 1.630 
Douglas 1)C-6/613 1.899 1.937 1.940 

Source: Appendix A. inc'hadialg'!.leAk.10. 
l refersRate of interes4t te theciportunity cost of capital. 

1965 were the preferred choice for countries with factor prices resem
l)lmig those of the United States, even at 250-mile stage lengths. The 
DC-9 promises to have quite an impact on short-haul operations. 

Carriers of the developing countries with higher capital costs have 
the most difficult problem with respect to equipment decisions. Table 
IV-6 shows comparative aircraft costs for jets and piston planes in 
1962. Capital for jet aircraft in 1962 was soinewhat scarcer than at 
present. Tie juts available at the time were designed primarily for 
long-haul, dense markets rather than for regional operations, and the 
cost differential with piston planes was only gradually widening as 
"learning experience" reduced jet costs. The costs in Table IV-6 show 
that at higher interest rates, used piston aircraft were cheaper to oper
ae. On the other hand, their marketing disadvantage could not be neg
lected. Many carriers of the developing countries found themselves in 
the difficult position of having to use jet equiipment to remain competi
tive in the major irtcriational markets since their better financed 
competition from North Anerica and Europe was generally so 
equipped, despite the fact that this equipment was more costly to oper
ate when the cost accounting included anything like the real oppor
tunity cost of capital (that is, foreign exchange).I" Nevertheless, politin 
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TABLE IV-7. Direct Operatingand Capital Costs of Selected Aircraft, by 
Stage Length, 1965 
(In cents per available seat-mile) 

U. S. Factor "Low" Relative Factor Prices and 
Prices and Productivity Reduced Crew Productivity 

Stage Length 

and 6% 6% Interest w% 10% Interest '20% 
Model of Aircraft 

Interest 
Itate. 

(utilization 
(utto%less) 

Interest 
Rate 

(Ibtt
(utilization 
20% less) 

Interest 

Stage length 750 miles 
iloeing 720 1.581 1.69.1 1.579 1.713 1.825 
Electra L-188 1.757 1.819 1.690 1.791) 1.887 
Douglas l)C-7/713 2.015 e.061 1)24 1.943 1.947 
Douglas I)C-6/611 .120 q.162 1.947 1.989 1.991 

Stage length 500 miles 
Boeing 727 1.814 9.021 1.804 1.979 2.126 
Electra L-188 1.8410 1.095 1.800 1.919 2.014 
l)ouglas 1)C-7/711 12.1"28 2.147 1.992 2.011 9.015 
Douglas I)C-6/613 2.166 2.198 2.034 2.072 2.081 

Stage length 150 miles 
)ouglas l)C-9b 1.)59 2.061 1.883 e.035 2.138 
Electra 1-188 2.085 2.201 2.044 2.179 2.287 
i)ouglas 1)C-7/711 2.419 2.438 2 .Q62 2.1284 2.289 
Douglas l)C-6/6I 12.407 2 .44-2 2 .Q64 2.306 2.316 
Convair .40/440 2.610 2.655 2.412 2.463 2.475 
Fairchild F-627 2.863 3.062 12.962 5 .'229 3.443 

Sollres: Apperdix A, C. ecially"Fabei A-7 through A-9. 
SItae(if interest 

1
 
refers to olj)ortnity cost of capital.

1)C-9data are for tfheperiol O tober I, I965to September 0, 196I6. 

ical pressures to participate with jets often pushed any consideration of 
the real costs of capital far in the background. There are a nuInber of 
cases where carriers appear to have bcen too hasty in switching to jets. 
In many instances these nations sought to protect themselves from jet 
competition by imposing restrictions on their jet competitors, in the 
form of restrictions on schedule frequency or plane type. These poli
cies, which were discussed in Chapter II, have their foundation in 
these comparative costs. 

It does appear, however, that the worst is over for the developing 
cou-..ries, at least for a few years, until the jumbo jets and supersonic 
equipment appear. This same type of cost comparison using 1965 data 
(see Table IV-7) indicates that the recently developed three- and 
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two-engine jets appear to yield such large cost savings in medium- and 
short-haul markets that they are competitive even at somewhat higher 
interest rates. Moreover, piston maintenance costs are increasing. The 
DC-9 appears to be the superior equipment choice even at interest 
rates Up to 20 percent if route density is reasonably high and good 
scheduling is achieved. In view of the changes in capital availability, 
the future role of this short-haul jet technology appears very promising, 
even for some of the developing countries. \Vith capital available (and 
jet financing was reasonably easy in 1965), the optimal plane choice 
depends essentially upon stage length, route density, and the ability 
of the carrier to schedule equipment. 

This predicted role of jet technology has implications for the used 
aircraft market. Used piston aircraft may have an even more limited 
market in the next few )cars. On the other hand, Lockhced Electras 
may be in considerable demand by the less developed countries. As 
shown in Table IV-7, the Electra-somnewhat discounted in price from 
$1.5 million-would have been cheaper for the developing countries to 
operate in 1965 than the jets. To acquire Electras, however, is another 
matter. There are only some 130 Electras presently in commercial ser
vice, and these are being used mostly by major carriers. The Electra is 
cheaper to operate than the DC-6 or other piston planes at 250-mile 
stage lellgths. Only the DC-9 jet is able to meet its costs at this short 
range. Other jets have been more costly'. The DC-9 may gradually 
make the Electra expendable in North American and Europc:in fleets. 
Its sale price, however, should not fall as sharply as (lid that of pis
ton planes earlier. The Electra's operating cost disadvantage compared 
with jets is not so great as that of piston aircraft; Electras reduced in 
price by one-half from the price of $1.5 million used in Table IV-5b will 
be competitive with the DC-9s in developing countries with higher 
capital costs. The (emand for used Electras by the developing coun
tries with capital costs which are too high for the l)C-9 may' wcll keep 
the sale price of used Electras oil the order of $500,000 each in the next 
few years as airlines of the United States and other developed countries 
sell this aircraft. 

These comparisons also illustrate the rapidity' of change in technology 
in the aircraft industry, which makes it difficult to choose the ap
propriate equipment. While the quantitative nature of input sub
stitution implied by this evolving technology is changing rapidly, its 
qualitative nature remains basically constant. Those carriers with 
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higher capital costs will always find themselves in the position of hav
ing a teclnology which is "a generation old" because it is available at 
low prices on the used aircraft market. 

Capital costs are the fundamental determinant upon which a car
rier's optimal aircraft choice turns. While used aircraft prices respond 
to changing technology, the differences in factor prices among airlines 
mean that total operating costs of various plane types are still only ap
proximately equal. Different relative factor prices among nations will 
still create different optimal plane choices for different carriers, and tile 
cost of capital is the most important of these. Capital market differ
ences larg(ely explain why the less developed nations have generally 
)een the bluyers of piston planes, and capital availability has been, ane. 

will continue to be, a major cxplanation of which carriers can economi
callv sustain jet operations. 

Capital-Labor Trade-offs 

The capital-labor substitution in the form of aircraft choice de
scribed here can be observed in cross-section data describing capital, 
labor, and output. Appendix A examines this factor substitution in the 
context of a general production function and summarizes the effects of 
scheduling on input requirements and unit costs. In this model the firm 
substitutes capital (in the form of aircraft) for labor, in response to rela
tive factor prices. Aircraft as a measure of capital is a proxy for all cap
ital that is variable and is a good approximation since aircraft make up 
most of a firm's capital and since much of the remainder (hangars, 
ground equipment, etc. ) is relatively fixed. 

The model indicates that higher-wage firms have chosen equipment 
(jets) which conserves pilot requirements, as evidenced by an inverse 
correlation of flight crew requirements with pilols' wages. It was noted 
earlier that high-wage firms are better schedulers of their cre\s. De
spite this superior scheduhling and the substitution of capital outlay for 
larger flight cr'ews, high-wage firms still incir higher pilot costs per 
seat-mile. In short, firms paying high wvages have reduced but not elim
inated an Inherent cost disadvantage by both better seleduling and the 
substitution of capital for pilots. 

A trade-off of capital with all other labor has also occurred. Labor's 
wage has been an important determinant of the amount of labor em
ployed, \%ith substitution occurring in ground and support operations. 
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Despite this substitution there is a negative correlation of labor cost 
per seat-mile with labor's -wage. Capital per seat-mile is also slightly 
correlated witi the wage, suggesting that firm.; with high relative capi
tal costs-that is, the developed countries' carriers-use less capital. 
Moreover, o)served capital per scat-mile is influenced by scheduling 
abilities, implying that firms with high relative capital costs have been 
comparatively poor jet schedulers. If adjustment is made for these 
scheduling differences, the correlation of capital per seat-mile with 
labor's wage is more evident. Subsidy commitments have apparently 
not completely negated the effects of differences in real opportunity 
costs of capital in equipment choices of firms. 

Summary 

The production function of the various international carriers is rea
sonably homogeneous, with one important exception-considerable 
differences exist in input scheduling ability. There are also substantial 
differences in relative factor prices. Such differences, customarily 
important determinants of comparative advantage in an international 
industry, are fairly, unimportant to airlines. The production function 
is characterized by variable proportions and allows considerable 
input substitution. Different w'e levels can be nearly offset by an 
appropriate factor mix, with high-wage firms choosing all jets and 
offering a utilitarian service. Potentially the most significant factor 
price in determining comparative costs is the price of capital, which 
greatly influences the choice of aircraft rnd entry policies for the car
riers of the less developed countries. IHowever, the commitment of 
governments to subsidize the major international flag carriers has re
sulted li a uniformly low perceived capital cost to the firm and hence 
has done much to negate the importance of capital costs in industry 
decisions. 



CHAPTER V 

Costs 

T ,CAPIAL AND OPERATING cosTs rcportcd by the various 

airlines differ greatly. Some of this variation reflects comparative effi
ciency; some reflects such factors as stage lengths, passenger volume, 
weather, fuel prices, or landing chargcs. The structural model of air
line costs developed in this chapter separates the variables that per
tain to type of operation from the variahlhs peculiar to a given firm 
(for example, factor prices paid choice of factors, and scheduling of 
equipment and personnel). In addition to indicating the relative cffl
ciencv of the producers, this ;:,,dcl will be useful in suggesting an op
timal pricing structure for the airi'e industry and in determining 
explicitly the cost of inappropriate er.try and inefficient scheduling. 

Operating Costs by Plane T) pe: U.S. Domestic Experience 

The major determinants of direct operating costs (roughly one-half 
of total costs) for any airline are the choice of planes and the route 
systems on which the), perform. Direct operating costs include direct 
flying expenses (flight crew salaries and related expenses such as lodg
ing, fuel and oil, instrance, and rental of flight equipmncit), mainte
nance and overhead, and depreciation. These costs differ widely among 
various types of aircraft, depeid:ng upon the efficiency of scheduling 
and the nature of the route system. 

83 



84 TIlE INTERNATIONAL AIRLINE INDUSTRY 

OperatingEfficicicit's of Various Types of Planes 

A number of excellent discussions exist on the operating efficiencies 
of different plane types.' Over the last two decades, seat-mile costs 
have steadily (eclined as plane size and speed have increased. The big
ger, faster planes have lowc'r fuel and labor costs, and the ratio of pay
load to aircraft weight has increased as plane size has increased. 

The evolution of piston aircraft through a succession of increases in 
size and speed resulted in decreases in operating costs until the last 
class that was prodhued just before the introduction of jets-the Doug
las DC-7C, Lockheed 16-19, and Boeing 377. The fuel and cai-tal costs 
of this group, which represented the filal extension of range and speed 
of the piston planes, proved1 to be higlhcr than the fuel and capital costs 
of their piston frerinners. The next-introdueed turboprop planes (pro

peller aircraft driven by turbine engines) eaused costs to turn down
ward again because of speed increases. The' Viscoint, introdueed in the 
mid-1950s, anud the subsequient Electra, lritannia, and Vanguard have 
higher speeds and lower costs than equivalent piston planes. 

Jet technology, largely because of the turbine engine, has produced a 
sharp discontinuity in the gradual reducticn of aircraft operating costs. 
The turbin- engine produces r,.ater thrust, greater speeds, and hence 
much lower costs for fuel, maint emince, and labor per ton-mile of pay
load. Elficiency in converting fuel to thrust an(l the ability to perform 
for much longer periods between maintenance work or overnauls have 
been important. The jets typically fly (6(000hours between engine over
hauls, at least twice as long as the piston engines of ten years ago. 
Failures between overhauls have liecome much less frequent. Daily 
utilization rates for aircraft are largely a function of such factors as 
the number of hours hetween inspections and overhauls. As a result, 
jets have been able to achievc utilization rates on the order of ten hours 
a day as contrasted with a fi,.,uire of ablout seven hours per day for piston 
aircraft. Similarly, crew (osts have been sharply reduced because the 
bigger, faster planes Ilse crews of the same size. 

' See, for eximpl, It. Dixon Speas, Te'rhnic'l Aspects of Air Transport Man

agvorirt (Nlc-Gaw-lI ill, 1955), or Civil Aem tautics "General Character-Board, 
istics of Turhbine-Ptowered Aircraft," Staff Riesearch iteport No. 2 (CAB Office of 
Carrier Accounts and Statistics, Ftbruary 1960). 
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Route Systems and Direct Operating Costs 

The route systems over which aircraft fly have important effects on 
costs, and stage length is tie most important consideration. Different 
planes arc designed for different stage lengths. When average cost of 
any type of aircraft is plotted against stage hclngth, a U-shaped curve is 
produced. The relatively fixed cost of take-off and climb to cruising al
titude is the principal reason for the decreasing cost phenomenonj. Fuel 
consumed in take-off is a disproportionately large share of total fuel 
consumed on a trip, and fuel reserves must be disproportiolnately large
for short stage lengths. Similarly, crew time and aircraft time in the 
take-off and landing processes are a "fixed cost" which can be spread 
over more miles as stage length increases. 

Stage length also has an indirect effct on costs through its effect on 
utilization of aircraft and other factors. Short hops and frequent stops
make scheduling of aircraft and other personnel difflctlt. Lower block 
speeds reduce input productivity. There is also a tendcncy for short
haul passengers to be reluctant to be'gin flights ii oil"hours in the mid
tile of the night, whereas passengers making longer trips are more will
ing to sleep through a night flight or to tolerate a take-off at an odd 
hour. TIhus scheduling is easier for long flights, and this promotes 
higher utilization rates. 

The rising cost portion of the curve as stage length increases occurs 
because at some point payload must be reduced in order to carry extra 
fuel. In practice few airlines have operated at these excessive stage 
lengths. 

Route density is also an important factor influencing direct operating 
costs in that it is an importar' determinant of unit costs. A low route 
density poses difficulties in maintaining high utilization rates of air
craft and also of maintenance personnel and flight crews. Airlines have 
solved these difficulties with varyin, degrees of success. 

The specific effects of stage lcngh and route density on direct oper
ating costs for each plane type must be inferred from U.S. domestic 
data since very little international data on plane costs exists. The data 
on aircraft costs appear in Appendix B; the relevant cost curves for 
1965 are summarized in Figure V1-.2 Costs as related to stage length 

'Figure V-I also includes 1966 data for the new DC-9 for purposes of com
parison. as noted below. 
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FIGuREt V-i. Direct OperatingCost Estimatesfor Selected Aircraft, U.S. 

Domestic Experience, 1965 

i r i D" r C s' nit,. 

Sl1), DC..i11'7
b'gl-l 


lvrdtrizjd by th ir Iransport Asoio (AT----usn -I 

which hasm'la for calculating direct operating costs. This form Wla, 

servedI as a standard iiethodl in the airline industry, is a complicated 
expression involving fuel, engine prices, aircraft weig70t, l similar 
varialehs. Tlhe foru a yields cost curv'es wshichgappear to be rcason

albly good applroximationls to iundtlstrVeCxl)riece' with re'gardl to shape,
)uIt less telialle viti regard to t41e level of costs.' lt' e'stimnates in Fig

lire V-I we'(re ]hasf (I omil cost cflrve's p~rodulced by the ATA formula, ad. 
justed for scale to fit the 1963 U.S. ixperiects. Although cost curves for 

%"Stnard ctitd of Estimating Comparative Direct Operating Costs of trans
port Aircraft" (processed; Air Transport Association, 1960). 



COSTS 87 
other years are not presented here, both the shapes of the curves and 
the relationships between plane types appear quite stable. 

ESTIMA-TrS FOR PISTON AniiCnAiT. In estimating costs for piston aircraft, 
the adjustment for each plane type was based on an average cost of all 
carriers using the equipment. insiflicient data oil the many factors af
fecting aircraft operating costs were available to allow inferences at 
the firm level of disaggregation. An example of information that would 
hecdesiralle is whether a carrier used the plane on a standby basis (for
peak loads and emergency situations) rather than on regularly sched
tiled flights. 

The cheapest piston aircraft is the DC-6; its costs have generally
been fairly close to those of the Electra. The later piston models-the 
DC-7C, L-1019G, and L-16-19-have experienced higher operating costs 
because of higher design speeds. The piston operating cost disadvan
tage as compared with jets lies inhigher fuel, crew, and maintenance 
costs; tI is gap has widenled as jet costs have declined awd will proba
bly contitic to do so as maintenance requirements for tile piston air
craft grow and the sizable depreciation charges which jets now carry 
are reduaced. 

Tumloeno' cosT's. The turboprops ( Electra, Viscount, Britannia, and 
Vanguiard) stand on a middle ground between pistol) aircraft and jets.
The Viscount and Electra have been the most efficient. The iater turbo
prips-the Britania 100s and 300s and the \'angtiard 950-h ave notfared well, as shown by the cost experience offBritish European Airways 
BEA ). TIhue lectra still appears to be the best in this class. BEA, in 

particular, has not achieved costs levels with its Viscomits or Vanguards 
that are eomparaleh to the Electra costs in 1965 of 2.1 cents per seat
mile over stage leigths averaging 2-t0 miles. The Fairchild F-27 is a 
two-ciigine tu rboprop beil operated by U.S. local service carriers 
over stage heugt hs of approximately 125 miles. Ilowever, after several 
\ears of operations, its costs arc only slightly lower than those of tie 
Convair 310/.4-10, its piston competitor fr"short hauls. 

:osus.. wl Cost data for jets are avai;le at the firm level and were
used to verify the shape of tile cost curves, as well as to adjust their 
scale. TIl historical jet cost data for individumal firms are consistent 
with ATA cost curves as related to disiimce. A considerable decline has 
occurred in jit costs in albsolute terms since 1959, partly because of 
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such improvements as the turbofan engine,, but mostly because of a 

general increase in knowledge and experience as the jets were phased 
in. Longer intervals between overhauls has been one such cost-reduc

ing factor. Increases in utilization rates, on the order of 25 percent in 
the initial three years of use of a new aircraft, typified the experience 
of the airlines in phasing in the jets. Data showing this increase in 
utilization rates appear in Appendix B. 

The correlation of aircraft utilization rates with longer stage length 

(as noted earlier, scheduling is much easier for longer flights) makes it 

difficult to separate the individual effects of these two factors on costs. 
The relationship between jet costs and utilization rates is shown in Ap

pendix B. Rcduced utilization has less impact on costs for turboprops 
and piston planes since capital, insurance, and other fixed costs are 

proportionately less than for jets. 
The most striking feature of the cost curves for jet and piston air

craft in Figure V-1 is the huge cost savings of the jets. The Boeing 707 
and the DC-S have long dominated the longer range jet market. Only 
the curve for the 707 is shown here; the DC-8 cost curve is nearly 
identical. Cost curves for the other long-range jet-, have not been pre
sented. 

A simple comparison of operating costs of the American-built Con
vair 880 and 990, France's Caravelle, and the British Comet 4B and 4C 
-based upon the experience of U.S. carriers with the French and 
American models and the experience of British Overseas Airways Cor

poration (BOAC) with the British planes (see Appendix B, Table B-5)
indicates that these planes have been more expensive to operate than the 
long-range American jets. The experience of BEA and BOAC with the 
Comets may he somewhat misleading due to various inefficiencies
excess labor, poor scheduling, etc.-and "v,,,;'0crefore provide an overly 
pessimistic view of the costs of the Comet ard the British turboprops 
as discussed al)ove. Nevertheless, it secims zrie to conclude that these 
planes have intrinsically higher oper-Lo,g costs than the Boeing 707 

and DC-8. 
The Boein(g 720, introduced in 1961, and the 727, a three-engine jet 

initiated in 196.1, have extended jet economics to shorter stage lengths. 

'The turbofan engine uses a fan to increase the flow of air and hence raise 
propulsive efticienc,,. The turbofan enginres reduced total direct operating costs 
of the jets by about 5 lwrcent in 196,1, through an increase in average utilization 
rates and a small reduction in fuel costs. 
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The 727 reduced costs in 1965 very sharply for medium stage lengths 
(about 1.6 cents per seat-mil2 at 500-mile stages). The 720 and 727 
costs have been far enough below piston plane costs that U.S. carriers 
have be(gun using them for stage lengths as low as 300 miles. The 
DC-6, DC-7, and L-1019-piston planes designed for long-haul service 
-have, therefore, been switched to stage lengths in the 200 to 300 mile 
range, where they arc as cheap to operate as the jets. 

The DC-9, a short-range, two-engine jet, which first becanr- available 
in 1966, promises to extend the jet economics to even shorter stage
lengths. The relationship of DC-t costs to those of other planes is not 
yet fully known, though the comparison shown in Figure V-1 is indica
tive of the potential economics of the DC-9 at short stage lengths. A 
slight decline in other jet costs from those shown in Figure V-1 occurred 
in 1966. It can be expected that DC-9 costs may fall in the next year or 
two as a result of increases in utilization r:tes above those achieved in 
its first year of operation. Thus, the DC-9 promises to have a major 
impact on even very short stage lengths. 

"PLANE-S'1OETCING." Another important change occurring in jet tech
nologv is the phenome.non known as "stretching" planes-essentially, 
lengthening the fuselage to include space for more seats. The payload 
of most models is limited in terms of space rather than weight (hence
the sw'itch in baggage limitations from pounds to number of bags).
Most models also have sufficient power to allow an expansion in seat
ing capacity, thereby reducing unit Expandedcosts. versions of the
 
DC-8 and the 727 are being produced and promise to reduce costs by
 
at least 10 percent. The extra space gained by adding 30 feet to a DC
8, for example, will allow al)out sixty additional seats in a tourist con
figuration. 

T: "JUMBO JF.T." Promised for the future are two new aircraft types,
widely different in character, with the potential of producing major 
changes in air travel. The 7-17, referred to as the "jumbo jet," will seat 
390 passengers in a very modest seating configuration of 90 percent 
tourist seats and can hold -190 scats in a conventional high-density 
tourist configur-ation. This aircraft is essentially a larger-scale version of 
existing jets, and will be capable of reducing unit costs by about 25 
percent, it is expected. This innovation will extend considerably the 
economies accompanying higher ioute densities. Fares on routes dense 
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enough to warrant use of jumbo jets could be 25 percent lower; this 
possible reduction could have considerable influence on modal choice.5 
There will be some new problems created, of course, such as the neces
sity for efficient ground operations to support the enplaning or deplan
ing of 500 passengers at one time. The delays and difficulties associated 
with present airports-their location, parking facilities, and proce
dures for handling tickets and baggage-are familiar. The 747 technol
ogy will require some new sohltions to these problems. On the other 
hand, the reduction in number of plane departures at peak hours, im
plicit in use of aircraft of this size, may be important in meeting son 
of the problems of airspace and runway congestion which currently 
plague larger airports. 

SUPERSONIC AnECIAFT. The supersonic transport is a technology of an 
entirely diflerent order, with its own special problems. Despite the ar
gunients as to whether the plane should be developed and how it 
should be financed, it now appears that such a plane will be available 
by 1975. Much uncertainty exists at present as to its technological and 
economic attributes. The United States will probably produce a plane 
capable of flying the North Atlantic at a top cruising speed of almost 
three times the speed of sound and carrying about 280 passengers; 
on the basis of an estimated sale price of $30-10 million, its cost levels 
will probably be only a few percent above the subsonic jets with which 
it will compete. Thcse cost estimates are based on predictions of utiliza
tion rates for the supersonic transport (SST) of about nine hours a day 
(somewhat lower than those for existing jets). 

International Airline Costs 

A cross-section comparison of international airline costs indicates a 
high variation among firms. Table V-1 shows average operating costs 
per available tonne-kilometer for the year 1962 for a sample of 56 firms 
reporting to the International Civil Aviation Organization (ICAO). Sub
dividing the sample into five groups by size (as measured in millions 
of seat-miles) reveals some considerable differences; the most note
worthy is a decrease in costs as size increases. Breaking total costs into 

Mahlon Straszhcim, "Intermodal Cost Structure for Future Passenger Travel 
in Less Developed Countries," Discussion Paper No. 42 (processed; Harvard 
Transportation and Economic Development Seminar, May 1966). 
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TA13LE V-1. Average Operatig Costs of Sample of Carriers, by Seat-Mile 
flown and by Cost Component, 1962 
(In cei per average available tonne-kiloineter) 

Millions of Seat-Miles Flown 

Cost Component 
0-51 50-100 100-200 200-500 501) and 

Over 

)irect lyiing expellss 10.0t 7.34 8.60 5.52 5.,28 
'rew cxpecnses 2.17 1.67 1 .19 1 .A2 1.66 

Fuel and oil 3.67 3.35 3.91 2.87 2.45 
Other (Isurance, etc.) 4.O 2.3. 2.7o 1 .23 1.17
 

Mainttimace and overhead 
 6.26 4.81 4.30 3.39 3 .44 
Deprtcialion 12.53 3.05 3 1. 2.62 12.69
 
Statioji costs 
 3.01 3..24 ' .20 2 .77 3.16 
Pa-s-nger .,ervices 1.34 2.,27 1.8-1 1.50 1.,55

Tik('ling, ;ales, and promotioni 2.91 4.38 
 3.36 3.5-2 4.45
 
General and administration 
 1.91 1.70 1.341 1. '7 1.1)2 

Total :8.00 26.79 93.)8 21.5990.39 

Number (of carriers in sample 21 10 7 10 8 

Source: International Civil Aviation OrgaL~izatio, Diyest of Statistic, Financia Data (1902.). 

components and categorizing by firm size indicates some of the sources 
of the variation among groups. Direct fling expenses decline sharply
with size. Economics of scale arc one possible explanation; this cost 
decline, however, may have its explanation in plane type and route 
structure. Mainten:mce and overhead show sharply declining costs;
again, explanations other than scale might be co,7rcet. The large carriers 
are those flying many jet-hours, and jets have proven quite economical 
in this respect.' Costs for passenger services, ticketing, sales, and pro
motion are quite low for the grouF of smallest carriers. These small 
carriers as a group are serving smaller markets-in size and geographical 
area. Many do only the minimum in the way of ticket selling and prc
motion, and their passenger service is not comparable to that of larger
carriers competing in the long-haul international markets. 

When costs at the individual firm level are examined (Appendix 3, 
"Figures in the maintenance and overhead category provide an interesting con

trast to Caves's results (Richard E. Caves, Air Transport and Its Regulators [ltar
.trd University Press, 1962], pp. 5'3-60) for the U.S. domestic airlines ftr 1958,

which showed no real scale effects except for local service carriers. His were essen
tially pre-turbine ,lat. The large carriers at that the were flying DC-7s and l-1049s 
on leng-range flights, and these aircraft proved to be very costly in every respect. 
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Table B-6), even greater variation exists. This variation is the result of 

considerable differences in wage levels, scheduling abilities, route den
sities, stage lengths, and firm size. To extend the analysis of these costs 
beyond the simple descriptive stage, the causal relationships or struc

ture of costs must be ascertained. In general, the larger carriers are 
using jet equipment over dense long-haul markets; this source of lower 
costs must be segregated before significant statements can be made 
concerning scale effects or inferences can be drawn as to the relative 
efficiency of various producers of airline service. 

A Cross-SectionModcl of Costs 

There are three kinds of variables which have important effects on 
costs: input prices, scheduling abilities, and route system variables. 
The most important of the input prices is the level of wages. The see

ond class of variables, scheduling abilities, was described in Chapter 

IV, and measures were derived for pilot, labor, and aircraft scheduling. 
Of these, aircraft scheduling probably has the most important impact. 
Route system variables include all those influences which are a func
tion of the particular route system operated by a firm and the area in 
which it flies; these variables would be the same for any firm serving 
the same route system. The latter condition is the important defining 

characteristic of this class of variables. Three of the most important 
route system variables-stage length, route density, and passenger trip 
!ength-are considered explicitly in the model below. The literature on 

airline costs has been concerned primarily with route system variables. 
The previous discussion of direct operating costs for each aircraft 

type indicated some of the relationships of route system variables to 
costs. The effect of stage length was made explicit. The effects of route 

density on costs are twofold: first, it is an important factor in determin
ing the choice of plane size; second, it affects utilization rates. (Thin 
route densities, for example, require use of smaller planes and result in 
lower utilization rates.) Both these effects tend to raise costs. 

Average indirect or nonoperating costs (as well as operating costs) 
also decline as stage length, passenger trip length, and route densities 
increase. A number of authors have given good lescriptions of the fac
tors which produce this cost decline.- A portion of indirect expenses 

' Harold D. Koontz, "Economic and Managerial Factors Underlying Subsidy 
Needs of Domestic Trunk Line Carriers," Journal of Air Law and Commerce, 
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is relatively fixed and can be regarded as an overhead charge in
curred when a station exists regardless of its use. Longer stage lengths 
reduce indirect unit costs because of two general factors. A number of 
costs which are incurred for each aircraft flight regardless of trip 
length can be spread; for example, landing charges and the costs of 
station personnel engaged i: the landing process. Also, as speed in
creases with longer distances, the result is increased productivity of 
labor and other inputs; for example, the costs of meals and of other in
flight services are lower on a plane-mile basis as trip lengths rise and 
speed increases. Similarly, wages and work requirements for crews and 
cabin staff are directly related to lamp-to-ramp time, which increases 
less than proportionally with distance. 

Excellent a priori reasoning has supported these explanations of air
line costs. Statistical costing is not far advanced in the airline industry, 
however; evaluating the exact extent of particular variables, eluding 
separation of the various interdependencies, is a problem on which 
little progress has been made. Most explanations have settled for re
lating costs to a single variable-usually some measure of firm size. 
The cost model developed in Appendix B and sunmarized here is a 
multi-variate one which attempts to separate the effects of the several 
variables discussed above. Cross.section data for 1962 describing a 
sample of ICAO firms were used. All cost data were converted to U.S. 
dollars at exchange rates used by IATA. The data and sources appear 
in Appendix B. 

ADJUSTMENTS FOR FIRM EFFECTS. The use of cross-section observations 
on costs and output to provide information on the nature of firms' cost 
functions assumes that the firms in an industry have a common produc
tion function and are purchasing inputs in perfect markets. The differ
ences in fretor prices and production functions among the international 
airlines noted earlier obviously pose some conceptual prolems. Such 
differences imply that all firms' cost functions are different. If a single 
cross-section sample is to yield meaningful estimates of the stncture of 
airline costs, the data must be adjusted for these differences among 
firms (generally called "firm effects") so that the observations approxi-

Vol. 18 (Spring 1951 ), pp. 127-56; Stephen Wheateraft, The Economics of 
European Air Transport (Harvard University Press, 1956), pp. 23-58; Paul W. 
Cherington, Airline P'ice Policy: A Study of Domestic Airline Passenger Fares 
(Harvard University, Graduate School of Business Administration, Division of 
Research, 1958), pp. 42-66; and Caves, op. cit., pp. 303-87. 
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mate a common cost structure or a "representative" cost function. 
Varying efficiency in scheduling is the most important difference in the 
production function which must be taken into account when airline 
costs are considered; and the price of laboi is the one significant dif
ference among factor prices. 

The cost model developed in Appcndi: B includes adjustments for 
these differences. An equation was estimated for each component of 
airline costs, with average seat-mile co. the dependent variable in 
each case. Costs were related to the routo system, input pi'ices, aircraft 
choice, and scheduling al ility. 

SU MMARY OF 'MODEL. While the model is developed fully in Appen
dix B, a brief description and summary of the results ale given here. 
The variables used in the model are: 

nI/SM = rindwer of statioi s per soat-mile (route deinsity)
 
h=awvragc asse i' r hop (Hiiles)
 
d=average flight itgi lrigth (miles)
 

d/I,=aivraigv flight :,go h,ngth per averalc passenger hop (miles) 

direct ope, per scat-mile, ws a 
chole,Iiht .S h(Agth 

A('(d) =expveted(I \-(.1.agi rating co.t fl'nclion or plaine 
; g :14e 


8 = 1nftlliglht (T4w s,'hichlliing
 
1'= flight. erewvs'
+wdulinj,
 

S t=aircraft
s.Iidulig
 

(C/S1=flight crew (ini in h-ye:irs) per seat-mile
 
K!SJ1= c.'qih1 v.:,lenscs per st-at-ile
(,,, okb) 

L/SJ =all othcr labor (hIiit-ycirs) pvr scat-mile
 
l"j,= pilot wage hilIa-h.iper year)
 

L
1 = Wage of allother labor (dollars per year)
 

A summation of the equations by components gives the model for 
total costs: 

L n 1 
56t0 AC(d) - 91.8 - + 50.10 1Vt = - 0.7885 + 1,700,000 -- + 

C n 
,- = - 0.3229 + 0.3094 .,C(d) - 21.8- + 1,30t)000.-

C (d) -249.5 AC"0- =0.239S +68.691 W,.-1-C-S,+0.18S9S+0.9310A 
SMSM d 

+ 3,800,000 --- +0. 159)- 4- 2 5 .91L 
1 S.2- 10,-0(

F L n 
[0.2633 -I 876,400-- + 4,800)000 ---- - 0.00034- + 0.00024d 

Sill S3 

+3436 S -0.3513+ 



COSTS 95 

The most important omissions from the model appear to bw fuel and 
landing prices, which vary considerably by region; however, no system
atic bias is evident from an examination of the residuals (estimation 
errors) of the equations. Although the residuals do not reveal any 
omissions or faulty specifications in terms of factor prices, production 
technique, or the nature of operations, there is a definite pattern 
among firms. Certain firms are always below the cost function, while 
others are always above it. This indicates systematic differences among 
firms not included in the equations; in Chapter IX these systematic 
firm residuals or differences will be used in deterinining the relative ef
ficiencies of various producers of airline service. 

Important Structural Dctcrminantsof Costs 

EFFECTS OF FII1M SIZE ON COSTS. number of studies have madeA con
vincing arguments regarding the existence of scale economies as firm 
size increases. These studies usually relate costs to some measure of 
firm size as the one explanatory variable, and have generally used the 
same evidence (U.S. cross-section data) and drawn the same con
clusions-that the U.S. local service carriers are so small that they 
suffer serious diseconomies of scale.' Such cross-section comparisons 
are not, however, proper evidence to resolve scale economy ques
tions. There are many important differences between the local service 
carriers and the trunklines other than firm size, such as pline type or 
route structure. These other factors can be considerably more impor
tant than firm size and hence must be considered explicitly. This cost 
analysis provides new evidence on the issue, since many otese in

terdependent operating characteristics have been taken into account 
more adequately here than in the earlier studies. Although still more 
observations on small firms would be desirable, the issue of scale 
economies can be considered on the basis of the newly added evidence. 

'Jesse W. Proctor and Julius S. Duncan, "A Regression Analysis (f Airline 
Costs," Journal of Air Law and Commerce,Vol. 21 (Summer 1954), pp. 282-92; 
Wheatcroft, The Economics of European Air Transport, pp. 59-63; Stephen
Wheatcroft, "Airline Competition in Canada: A Study of the Desirability and Eco
nomic Consequences of Competition in Canadian Transcontinental Air Services,"
prepared for the Ministry of Transport, George elcss(Ottawa, Canada, 1958), pp. 
40-41; Stanford Research Institute, Air Transport Developmcnt and Coordinationin 
Latin America: A Study of Economic Factors (SRI for the Organization of Ameri
can States, 1961 ), pp. 58-61. 
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The sharp decline in direct costs generally observed as firm size in
creases appears to have its major explanation in terms of plane choice, 
stage length, and route density. Since the cost equations developed 
here take account of these variables, any systematic effect of size on 
costs would appar in the residuals of the fitted equations. The residuals 
of these equations for direct costs show no relationship to scale. Plane 
choice and input utilization prove to he the important cost determinants. 
Small firms report higher costs mainly because they fly thin routes or 
are forced to choose planes less economical to operate than the big jets 
and fly them over short stage lengths. Size thus affects costs in an in
direct way that is different from what economists generally mean when 
they discuss scale economics, since firm size per se is not the important 
variable." 

No scale effects arc evident in the indirect costs. This is clear from 
the rcsidmls of the cost functions and the function for labor require
melits. The decline frecquently observed in the "general and administra
tie expenses" category as a simple function of firm size has its expla
nation in large part in route density. 

EFF.Cr OF WVACE IIA'I.S ON COSTS. Conclsions can also be drawn from 
the co::t mod(el ahout the effect of different wage rates. If all other 
things are equal, lower wage rates should mean lower costs. All other 
things are not ciInal, however: firms can substitute capital for labor 
and vice versa, depending on relative prices. The data used in estimat
ing the cost modhl reflect this input substitution. For a firm with route 
density, stage length, and trip length equal to the industry average, 
and a pilots wage also equal to the industry average (estimated as 
$10,919 in 1962), an annual wage to all other labor of $2,000 would 
produce an average cost per available seat-mile of 5.408 cents; an annual 
wvage in Ohe industry of $3,000 would prodice an average cost of 5.898 
cents; and anan al wage of $4.000 would produce an average cost of 
6.660 cents. These cost d'stimates also assume average scheduling ability. 
The conclusion is that the opportnity to substitute capital for labor 
has converted a large difference in \\age rates into a fairly small differ
ence in costs. In point of fact, even this cost difference has not ap
peared among the international carriers since the superior scheduling 

T'hik. con fimis the sutgistiou inade by Clierington, in hi.,analysis of U.S. 
trunklines' costs, that li ith of haul and route density arc the principal deter
minants of cost levels rather than scale per se. Caves also suggested this sort of 
explanation for apparent scale economics. Cherington, op. cit., pp. 42-66; Caves, 
op. cit., pp. 58-62. 
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ability of tie firms which pay higher wages has done mtch to offset 
their wage handicap. 

EFFECT OF Oot". SYSTE:MS ON costs. The cost model also allows impor
tant conclusions to be drawn as to the effects of important route system 
variables. The effect is different for diflerent wage levels. Figure V-2 
shows costs for different levels of stage length at varying \vage levels, 
and Figure V-3 shows costs for different levels of route density at vary
ing wage levels. The costs represent the variation attributable to each 
of these independent variables taken singly, with everything else held 
constant. In the cost model, average values for the industry are as
sumned for tle other variables, including passenger trip length, pilot 
wages, aircraft choice, and scheduling ability. The cost curves in Fig
tires V-2 and V-3 indicate that less than average route density and less 
than average stage length have a serious impact on costs. The figures 
also show the effects of reducing each of these important variables by 
50 percent. The percentage cost effects are greater in the case of thin 
route density, a fact which is especially evident for firms paying above 
average labor costs. In short, the cost disadvantage of shorter stage 
lengths can be overcome in large measure by l,'oper plane choice and 
good scheduling, but it is more difficuilt to reduce the cost impact of 
fixed charges of tudeli'tilized stations. 

On the other hand, passenger trip length does not appear to be an 
important cost determinant. Once flight stage length is included in the 
cost estimates, whether passengers fly one stage only or remain on 
the plane for several stages appears to have only marginal effects on 
costs. 

The cost model, it should be noted, only approximates the specific 
relationship of costs to stage length and route density. The model is 
based on data aggregated at the firm level and hence conceals a wide 
range of cost variation in particular city-pair markets. Any number of 
factors may affect costs in a particular link (for example, landing or fuel 
charges, terrain, weather, altitude); none of these is included in the 
cost model. The problem of allocating common costs at this level of 
disaggregation is difficult to solve. Finally, the specific form used for the 
cost model is limited to a linear model for which parameter estimation 
was simple. 

The cost estimates generated by the model are of course approxima
tions; airline accountants should be able to refine these estimates con
siderably for application to particular cases or routes. There is little in
dication, however, that the international carriers actually make calcula
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FIGU"E V-e, .1ir Carrier Costs as a Function of Wages and Stage Length 
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(dollars ir year) 
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$3,000 
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FIGURE V-3. Air Carrier Costs as a Functionof Wages and Route Density 
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Source: For Figures V--2 jUd V-3, seetext, pp. 97-99. 

tions of the marginal costs of serving a particular route. Rational deci
sion-making by any individual firm would seem to require careful cal
culation of cost information at this lelcl of disaggregation in order to 
make capacity and pricing decisions. As will be seen in Chapter VII, 
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prices on particular routes show little taper with respect to stage 
lengths or route density. The following estimates may, therefore, be of 
some interest. 

Assuming wages and scheduling equal to the industry average,'" 
costs decline as stage length increases as shown in Figure V-4. The 
shape of these curves is closely related to the curves of direct operating 
costs by plane type; there is less curvature, however, since indirect 
costs do not fall as sharply with longer stage leigth as do direct costs. 

Changes in route density can be considecred in a similar fasiion. The 
model provides an estimate of the marginal cost of an additional sta
tion: $1/100 (3,800,000 -I-89.622W,, -i- 629-tW,.), where VI, and IV[, 
are the annual wages of pilots and all other labor, respectively. This as
sumes \alues for scheduling and other route system characteristics 
(such as stage Iclgth) equal to the industry averages. Thlle narginal 
cost of a station is estimated at $o239,825 for the firi tpavilg average 
wage rates. (This is the fixed operating cost Fer year for a station of 
average size and is not to be confused with the capital investment.) 
This cost must be spread over all seat-miles flown ill and out of a sta
tion. Stations located on thin routes obviously create a higher fixed sta
tion cost per seat-mile.'' For firms with a route density equal to the in
dustry mean, fixed station costs aniount to 1.338 cents per seat-mile, or 
22 percent of the total costs. This is clearly a slistantial fixed expense 
and shows wlw costs in the model are far more sensitive to route den
sity than to stage lengh. The earlier ol servation on the importance of 
route density as a cost determinant is re-emphasized. 

In addition to this estimate of fixed costs per station, the model 
yields an estimate of costs as a function of route delnsitv in a particular 
link. Figure V-5 shows average costs per seat-mile at diflerent route 
densities, assuming average values for wages and scheduling. In this 
model of costs, e:tch additional station hears a constant fixed charge 
plus variable costs which are a function of output. 

"The cost model (see pp. 92-95) can ic sim plified to show the effects of 
the aourv of the route systevi by asunining v'ahes epieal to the inuhistrv aver
age for wages and scheduling. SubstitIuting W. - $3,000, W, = $10,919,S, = 1, 
S, = I, and S, 1 into theimodel \ i the colscost equation: 

.t9-16 2.6751 AC(d).4C(0/SM) 6- + - 502 - -0.00072(d) 

K d 

+ 23,975,100(n,/,8.M) + 0.1599K - - 0.000102(h) - 0.108 

If n is thc number of stations and S,\ is ,.v~ilable seat-miles, the seat-mile 
cost of fixed station expense can be represented by $239,825(n/SM). 
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The cost model is of the general form: TC = ao + an, where n is 
stations, a, is the marginal cost of a station, and ao is a linear func
tion of a number of variables. The model was fitted using average costs, 
which are linearly related to route density, n/SM. Costs vhen plotted 
against SM/n thus produce the downward sloping curves shown in 
Figure V-5. The resulting cost curve looks much like past estimates and 
preconceptions. 

Costs of First Class Service cersusCoach Service 

The difference in costs between first class service and coach ser
vice is determined largely by differences in seating density; most other 
airline cost factors are associated with the number of plane departures 
and flight hours rather than the number of passengers on board. The 
ratio of first-class seats to coach seats depends upon plane choice. For a 
DC-3 the ratio of highest density coach to first class seating is 1.30; for 
the DC-6 and DC-7, 1.43; and for the big jets, 1.50.1" The bigger planes 
obviously have more flexibility for crowding in coach seats. On the big 
jets first class seats are four abreast; coach service seats six abreast. 
One European carrier has a model which quickly converts from two- to 
three-abreast seating. 

Calculation of the cost ratio of first class to coach service appears in 
Table V-2, assuming a 1.5 to 1.0 trade-off in seats. A cost ratio of 1.40 is 
the estimate for the big jets; similar computations on the basis of the 
seat ratio between first class aad coach service give a cost ratio of about 
1.37 for the turboprops and four-engine piston planes and 1.28 for two
engine aircraft. 

The Level of CapitalRequirements 

The transition to jets has sharply raised the capital requirements in 
the industry. Firms with a high percentage of jet equipment have capi
tal-output ratios of about 1.0. This is in contrast to a figure of about 0.60 
for the industry in 1950. The industry represents a mid-point, for exam
ple, between the capital-intensive steel industry and the less capital-in
tensive large retailing firms. 

12Based on historical seating configurations listed in International Civil Avia
tion Organization, Digest of Statistics, Flect and Personnel,No. 102 (1962). 
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TAHILEr V-2. Coach Service (oslts Distributedby Plane Hours and Sealing 
Density, and Ratios of ['irsv Class to Coach Service Costs" 
(In percent) 

'icket General 

Cost Direct Sties td and 
CornpolienlL Flying .gersdiiisPrviice 

Servicei t ion tritive 

Coiell service tosts 
delendelit oil 

Nuiiher oIf plant- hours 

Nirunler of seats 

52.0 

0.0 

W(.2 

6.8 

10.0 

0.0 

5.8 

10.7 

.5 

e.5 

80.0 

10i.0 

Total 512.0 17.0 10.0 16.0 5.0 100.0 

Coist ralio of fir'st class 

to coacl ti-l-Victit 78.() 2"2.1 15. 0, 18.6 G. k 139.9) 

A seal Irale-ot of 1.5 to I f,,r I IM'll it) firmt.iIs( service is lIsoite l All cos which are indeipendent of 
thie Ii.:iher If i l. o 11 in jar ul, ie na ,igl if 1.5 fr firl 'las.i seating,. versa', a weight (if ore for coach 
Netnl r.(+ssd lV d n q , the wotull,vi-,f ,val.,iare t sitolde iliio in eavih ciise. The t lll itls o er 

,lll If -oI as:.reo edintl .;an1[ 1h of c,tP dtepivlid'ql. I ,hi tnhch r ;'erv at+f+s : all ifirect 11lyinvI ., l %%vcrt 

indprhi nl of thle olrlohvJjr type, f slfits oil Ii, .wimiri. Allpro im.itele i, percent if statioll Iosts %%rewissmilljedl 
a reulstl oif iriraft hatililig fe ilitiign iii,s) uldlIeref i of Ialserlipers!.. I llrgI j r( indeplndent the minjirier of 

on I.,rd. iliia ;,l hl ,linij III jinolsfor tie rcst. Ro-nweljtr service is letter oil irst ciss, it by n-rilicing 

the nioler if .I, by e third a lh sIw tildiiii front m It tio first clasm , there is ilire servile'I' tIII, 4ii.4
trihltd I,,r Ilisl e-r. Iifv p-rii l more vi 'ti p r justi aassIs.e le er was asmiued it fair stiniate of the 
diff uit lial. T- thir,i, f ti I. sIhi.i, 11 i Ill ,llltin etJlle l i.\usslniiiedcri iteid by tie mu ior if 
pasiow(r. Nile , r S md htuh,-pt'ndct noid dcher nin d iy the uiinhlh,. ;rinain rvti-s iofiiiraft fliVht+:. 
F~inally, nwru+, l adlmhini ,,lIkv, p \l,te ~ rv -tilmmlc oiw fow-tion of thc nuihor <)fIfight,,.4 +m-half it 
aind ,,I.-half a fill,'I, ,nf Ohtv f ipass. t rs. 'l'h(V.C&Yt1ul)ti0IIS it heOC.4fls (ICImeIRctIA thel omhc P t U11)"1l 

oiIItjier of s.ils yvlivi, ll1 ahl cre ,,st diftrential, uhii h is retaslilllty iscilsitiVe to the issignment if indiret. 
vo1st if) 1Pl.t--n .r -. 4tor h. air(raft fli.,ls.

l on, Is r-l i t\,,fI io( f,,r I',a~ -trxic'e. 
C Alhcah.ld h,, me- third f rllorsat for lir It and rained I-35) irvelt, llw lllnllng saine robin llsisas ol111.15 

Coac)hIiliht. 

Capital investnent is made tip of three basic components: aircraft 
(approximately 80 percet it), terminal and ground equipment (10 per
cent), and operatilig capital (10 percent). It is noteworthy that air
ports, which are pIuHlicly provided, are not included as a component of 
capital investnciit. Both U.S. and foreign carriers lease from airports, 
municipalities, or other carriers a good portion of the hangars, work
shops, and terminals needed for jets and therefore do not tic up capi
tal in these facilities. These leased facilities include line-haul terminal 
buildings, hangars, and sometimes even major overhaul and mainte
nance ases. if a jet fleet is operated, this type of base requlires an in
vestment of several million dollars at a miniunu . Leases generally 
run from 20 to 30 years on facilities built to the carriers' specifications. 
The rent includes depreciation, and thus the Ibase essentially is an in

" "Big Jet Investment Analysis of Operating Costs," Aviation Report Supplement, 
No. 113 (London: Aviation Studies International, Ltd., April 1962). 

http:Alhcah.ld
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TABLE, V-3. Aircraft and Related Equipment Investinent, Selected Models, 
1962 

Investment (thousands of dollars) 
Model of 
Aircraft (4ulintity Planes (first Ancillary Total Unit 

cost)- Spre quiment Investment 

lBoing 70s/1071 5,900 1,10 590 7,670 
loing 70 /720]1 119 5,)0 1,001) 500 6,500 
(Invair S(0/8SSOM 63 4,500 900 450 5,850 
(ov.ir 9(90 37 5,001 1,000 500 6,500 
Douglas I)('-,', 177 5,900 1,180 590 7,670 
Viscouniit 10 5-2 6,100 1,300 675 8,075 

Average 5, 4)0 1,09"1 551 7,044 

S jr,': "Htig .10 Inve trnen A1:1v is Of o)perating C.-s," .-Ati,diw Report Supplement, No. 113 (London:Aviation Stimbi~ lnlrna,at d, Ltdl., April ) p~{..i 

SFigures rellect averaze romt f-r ca, 1 ,y e of airraft, 

vestment paid for by the airlines collectively but on loans granted to 
national or local governments. Thc rental charge is a fixed annual cost, 
il addition to any' interest charges the carrier has on facilities it may 

Talble V-3 shows the average investment as of 1962 in planes, spares, 
and additional ((quipinclit. Imvcstin nt other than aircraft raises the 
total investment 1) 30.5 percent. \Vhile the level of investment in spare 
parts has been quite stable over time ( 18 to 20 percent of the value of 
the aircraft for both pistou and jet planes), investment requirements in 
ground c(fnipllent are inceasing as terminals grov in size and become 
more crowded. Tie trend is clear in the aggregate investment of U.S. 
airlines in recent years. Investment in flight e(jlipinent has grown from 
$593 million in 1960 to $644.5 million in 1964. Ground equipment in
vestment in the same period has grown much faster from $45.7 million 
to $80.6 million'. 

When jets are purchased, additional capital must be invested in 
crew trainim. The bigger jets require a four-mnan crew-three pilots 
and one navigtor-and eachi needs a minimum of three crews to keep 
the plane rinning (because of the constraint on a pilot's flying time 
and because of the need to use planes 8 to 10 hours a day). The basic 
training procedure requires between 15 and 20 hours per man on an 
electronic flight simulator and an equal amount of time in live flying. 

' Aimcrican Aviation, Vol. 28 (May 1965), pp. 17-18. 
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Firms generally buy, but can lease, flight simulators. The total training 
costs for pilots to staff a jet has amounted to between $250,000 and 
$400,000--fLlly 6 to 8 percent of the plane's cost.', 

There are several implications in this level of capital requirements. 
The investment per scat-mile now for Boeing 707s is only slightly higher 
than it was for Douglas DC-7s ten years ago. The absolute magnitude of 
investment in a jet operation, however, is larae. Several jets are a mini
mum fleet for efficient operations, and this minimum d. pends upon 
participation in spares pools and negotiation of reasonable subcon
tracting arrangements for overhaul and maintenance work. The level of 
capital requirements thus represents a certain entry barrier to jet oper
ations. Though a 707 has roughly four times the productivity of a DC
7, the capital investments differ by a magnitude of 25 to 1 at current 
used piston plane prices. Entry into piston operations is therefore far 
less expensive. However, the political stimulus to jet entry appears so 
far to have overridden the deterrent caused by this increase in capital 
costs of jet operations. 

Summary 

The existence of a homogeneous production function and reasonable 
homogeneity among factors makes direct international comparison of 
airline costs possible. Industry costs are characteried by a very high 
variation among carriers, which is explained by differences in factor 
markets, in the nature of operations, and in relative efficiency. The in
troduction of jet aircraft has also been a source of considerable varia
tion, depending upon the firms' plme choice and route structure; the jets 
have raised capital requirements in the industry and given rise to a 
number of cost-saving pooling arrangements. 

A large part of the variation in costs can be explained by plane 
choice, route density, and input scheduling variables. Firm size in itself 
was shown to be a less important factor in costs than has previously 
been supposed: the nature of small firms' operations-short stage 
lengths, small aircraft, poor station and labor '.':tilization-are the im
portant explanations of their higher costs rather than firm scale per se. 

" See "The Cost of Introducing the Jets in Terms of Additional Airline Invest
ment," ITA Research Paper No. 333 (Paris: Institut du Transport A&ien, May 
1960), pp. 7-58. 



CHAPTER VI
 

Demand 

THnE DEMAND FOR INTERNATIONAL AIRLINE SERVICE has grown 
spectacularly sincc World War II as a result of increases in real in
come, reductions in air fares relative to fares on alternative modes, 
and improvements in the quality of air service. Service changes-basi
callY the consequence of jet technology-have included more frequent 
schedules, reduced travel times, and more comfortable flights. Major in
novations which have led to greater comfort are the pressurized cabin 
and the reduction in cahin noise and vibration on jets. 

Price, schedule frequency, and passenger service are the basic de
terininants of demand at the discretion of the airlines. In terms of ex
plaining the tremendous growth rate, the first two are decidedly the 
most important. The considerable service competition in the industry
the expected strategy in a market where prices are fixed-far overstates 
the role of service quality as an explanation of total demand. There is 
little evidence that efforts to compete on the basis of service have had 
much effect on total demand. The significance of service competition 
lies in its effects on market shares. 

Product Differentiation 

The nature of service competition as a differentiation attempt is 
worth examination. In the period immediately after World War II, 
such efforts were extreme. Free gifts were distributed, including hand
bags, cigarettes, theater tickets, toilet articles, perfume, and wine and 

105 
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champagne. The value of these gifts really made them a form of fare 
discounting. It was not until the early 1950s that International Air 
Transport Association (1ATA) resoltitions were passed ending ithis 
practice. The differentiation efforts, however, have contin.cd, along 
witli disputes concerning what forms of differentiation are proper and 
wliat form of regulation should exist. The introduction of tourist ser
vice in 1952 posed prolems of class definition. Seating density and 
type of passenger service became the two important criteria wvhich dis
tinguished the different classes. Passenger service, however, is not easily 
controlled; JATA regulations limiting the food service on certain classes 
to a s lwich produced considerable dispute as to what constituted a 
sandwich. 

The inflight movie is the latest product-improvement issue. Trans 
World Airlines (TWA), lakistan International Airlines, and Philippine 
Airlines were the first carriers equipped for showing filns, and TWA in
creased its market share in the North Atlantic considerably as a result. 
IATA and the other carriers have reacted by pressuring TWA to cease 
showing movies. The arguments on both sides are old hat. A TWA vice 
president has argued, "Anything that attracts more persons to air travel,
that cases the tension of first-time rider; and relieves the long flight 
boredom of experienced travelrs, has great therapeutic value for 
customers of the airline indmustry." The reply is that inflight movies 
are a costly product inprovement which will not significantly raise air
line demand once adopted by all carriers; movies are therefore a differ
entiating gimmick which will raise costs for all carriers and result in 
higher fares. The inflight entertainment question will be considered 
in Chapter VII. The opportunities for, and efforts at, product differ
entiation seem as important now as they were fifteen years ago. 

These efforts notwithstanding, the airline industry has a fairly lim
ited scope for product differentiation. Caves fouid that product differ
entiation is very difficult in the U.S. domestic industry, with two impor
tant exceptions-improved flight schedules and the use of faster, 
newer, more comfortable aircra ft.-

The international airlue industry can he similarly characterized, 
though it has some important additional dimensions for differentiation. 
One is the opportunity of a traveler to choose in-flight surroundings 

"What's New in Air Fares?" New York Times, November 29, 1964, Section XX, 
p. 	 23.'Richard E. Cives, Air Transport and Its Regulators (Harvard University 
Press, 1962), pp. 48-54, 331-35. 

http:contin.cd
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(food, drink, and cabin service by stewardesses) of his own na
tionality or of a different country. It is difficult to estimate the traveling 
public's underlying preferences, but many American tourists contem
plating a trip to the Orie)t or to Europe appear to be influenced by the 
prospect of, for example, a Japanese or French or Italian setting en 
route. This aspect of traveling is exploited to its fullest and receives 
considerable attention in each carrier's advertising. Another important 
,dimension concerns tie prefercnce by certain travelers for their own 
flag carrier. In this regard, American travelers appear much less wved
(led to U.S. carriers than are other nations' travelers to their own, as 
evidenced by the percentages of travelers choosing their own flag car
riers. 

The international airline industry also has mere plane types available 
and in use. In general, the introduction of new equipment is a step 
which no carrier can afford to neglect if it is to retain its share in com
petitive markets. As newer and better equipment is introduced on more 
co1petitive routes, existing equ ipment is relega ted to ;nonopoly situa
tions or less competitive routes. 'I'he North Atlantic, in particular, has 
heen a market in which new equipment has been almost essential for a 
firm to remain competitive. As noted in Chapter III, the effect of new 
equipment is so important that provisions regulating its use have occa
siowilly been incluided in bilateral negotiations. finally, and most im

portantly, the variation in relative factor prices creates relative advan
tages for particular carriers in different service levels. High-density 
seating on frequent jet service, however, seems to be the type of prod
uet predominantly in demand. 

While product differentiation efforts have been considcrable, it is 
generally not necessary for a carrier to introduce something new and 
different in order to enter a market. A new carrier can enter success
fully if it uses equipment comparable to that of existing carriers, offers 
reasonably frequent and reliable flights, and meets minimum safety 
standards. These requirements are largely unrelated to the subtleties 
of product competition described above. 

Characteristics of Airline Denand 

Policy decisions in the industry reflect considerable differences of 
opinion as to the nature of demand. For example, the Civil Aeronautics 
Board has generally argued that price elasticity is greater than 1.0 when 
it asks for fare cuts. The international carriers have disagreed; IATA 
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generally has been reluctant to reduce fares on the presumption that 
the price elasticity Is small. Similarly, the reluctance of IATA to permit 
new classes of service which are less luxury-travel oriented is based 
on the judgment that new classes wOuld not create new markets, but 
would rather divert traffic from existing classes and hence lower the 
average revenue per seat. 

Previous research has produced less than conclusive results. Much of 
the work has concerned the U.S. domestic experience, for which data 
are available. \lany of die important questions, however, remain un
answered. Plausible a priori arguments can be made supporting the 
importance of all of the v'aiables mentioned earlier and others besides 
as an explanation of dmnand, and scattered evidence exists to support
each. Ilowever, determining the relative importance of all the variables 
affecting demand is a very large task. The !is, of customary procedures 
for estimating demand parameters entails both empirical and metho
dological difficulties., arising in large part from the quality and availa
bility of data. In tLis chapter a number of these techniques will be 
used-survey methods, case studies, cross section models, and time se
ries models. The difficulties of each approach will be evident. A syn
thesis of information from all these approaches incorporated in a time 
series model, however, appears to provide reliable parameter estimates 
of price and incmne elasticities. 

Time Groict of Markets 

Perhaps the most dramatic feature of airline demand is its amazing
growth-roughly 15 percent each year since Vorld War II. Few indus
tries have grown so rapidly. This advance has been even more rapid 
than that of international p'.:ssenger travel, with air transport having
made iniroads on the markets of competing surface modes. i, the 
North Atlantic, 76 percent of all passenger traffic vent by air in 1962, 
whereas travel by ship w,s predominant at the end of World War II. 
Other markets have experienced this same change as evidenced by
these air travel percentages: North Pacific, 90 r,.'reent; South Pacific, 
70 percent; South America-to-United States. 9-1 percent; Central Amneri
ca-to-Europe: 70 percent; South America-to-Europe, 48 percent.3 

' R. Arnoult and G. Besse, "Principal Air Passenger Traffic Flows," ITA 
Documents 65/11-E (Paris: Institut du Transport Aien, 1965), pp. 31-32. 
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TABLE VI-1. Growth in InternationalAir Service, by Region, 1947-61 

Markets (hillions of revenue pmasenger-tniles)
 
All North
 

Cnrriersa Atlantic North
 
(billions (thou- America
 

Year or 1),s- sands U.S. l.atin to and
 
seager of Donies- Canada I'urope America Asia Pacific from Other
 
kilo- passen- tie Latin
 

meters) gers) America
 

1M7 18.9 
1911 20.9 21t 
1069DO :.0 W17
 
1950 27.3 311 0.5
 
1951 31.7 310 11 0.t 1.3
 
195e 40 0 4. 2 I 0.7 1.7 I.R 1.4 q.0
 
195:1 46.5 507 If] 0.8 2.3 e.1 1.3 1.3 2.8 
195$ 5-2.5 550 17 0.9 3.6 2.3 1.5 1.1 2.9 
1955 6i1.0 fl.5 It1 0.9 4.1 2.4 1.0 1.6 3.e 
1956 71.0 782 1$ 1.2 5.3 2.t9 1.8 1.0 5.6 
19'17 11.0 96tl1 "24 1.4 5.9 3.5 2.0 1.0 2.0 4.1 
19318 11.0 1,1115 218 1.5 6.2 3.1 2.I 1.2 It.1 4.1 
19511 107.1 1,1117 32 1.7 6.8 5.7 2.5 1.4 2.5 4.5 
190 1614.1 1,7(1 ": 1.9 8.6 1.0 2.8 1.7 -2.7 5.3 
1N11 116.7 1,!1) 3 2.3 9.5 4.2 3.1 2.0 3.0 6.0 

Percent
age 
iai rease,
 
195"/-61 1964 314 143 254 459 158 100 13t 200
1 0 0 b 

Sources: ICAO, Diqrst of Stdi.tirs: I.ATA, lorh ,Air Traru..port Stati.qtirs.: Statiford Icsearch ]isitite. 
.n '.o,oir .a.u6i,,i.. of Sullcrionic Transport. Project No. IS1C-41611(udlcr contract to Federal Aviation 

Aweoy), IVN. 
%ll ,irriers reporting to the International Civil Aviaution Organization.I,161-9 I. 

' 1957-61. 

'The regional pattern of market size and development clearly indi
cates the important role of income and economic activity in general. 
Air travel developed first in the United States, Canada, and Europe; 
this .vas followed 1)y a considerable growth in Latin America during 
World War II, while European travel fell off, and a subsequent revival 
in Europe after the war. This growth record is shown in Table VI-1. 
The North Atlantic has been both the largest and the most rapidly 
growing major market. 

Regional Distributionof Markets in Terms of Density 

The regional distribution of markets is important also because it de
termines the sort of market opportunities available to particular flag 
carriers. Passenger densities of the major air routes are given in Table 
VI-2. It will be shown subsequently that the long stage lengths of the 
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TABLE VI-2. Passenger Denities of Major Air Routes, 1962 

Number of Passengers Number of Approximate 
by Route or Region Routes Stage Length 

(kilometers) 

More thai -2,000,000 I
 
North America to Europe 
 6,000 

Between 1,000,000 amd -,000,)00 4
 
Los Angeles to San Francisco 
 560 
Ioston to Newiv York S00
New York to Washington 330 
Chicago to New York 1,140 

Between 500,000 and 1,000,000 7
 
Osaka to Tokvo 
 400 
Mamlui to New York 1,760

New York to Puerto Rico q,580 
London ,ItoParis 

$50
 
Riole ,Jaijeiro, to Silo Plo 360 
Melbourne to Svdney 700 
U.S. West Coast to IHawaii 4,000 

Between q00,00haid 500,000
 
ILTS. I)onIlestic so
 
l'iiroie-Ntdirra m~ao 
 15 ... 
U'.S.-('anllada 
.Jall iI
 

SoIi Ainvrica 3 
Australia 9 
1hers 6 

Swirre: it..\rmult and G. le, -, "'Privipal Air Pao.eger Trakih.Flows,"ITA Documerds65/li-E(Pitris:
[Ina itit tit 'i'rani.wirt A ri,'r,. I 1 5). 

North Athintictimarket, pihislpricing policies w\hiclh have kept fares tip,
have made this imarket a kL!v source of profits. U.S. carriers are there
fore we'll sitliated. (speoially since they have some inherent iarketing 
advantagles ill atractilig U.S. passengers. 

Of the intra-contllnental rOltes, half of those which carried between 
200,000 and 50).0(0 p}issenoers in 1962 were U.S. domestic routes, 
one-fourth were in the iiro -\e- literranean region, and one-fourth 
in various other parts of the world. 

Since fares do not usually taper as the length of journey increases 
and are not related to route density, the densest routes theare most 
profitable-and the longer they are, the greater the increase in profits. 
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Survey Studies of Air Transport Demand 

Much of what is known about airline demand has come from survey 
studies of U.S. passenger demand. Surveys generally concentrate on 
data giving variou s socio-eConomic characteristics of airline passenger 
travelers. An attempt is then made to infer from the data causal factors 
or explanations of demand. The variable most often discussed in theso 
survey studies is income.' Surveys of domestic air travel demand show 
that most air travelers are in the tipper income brackets, their number is 
small, and most of them fly fairly often. They also indicate that as per
sonal income rises people are more likely to travel, to travel longer dis
tances, and to choose to travel by air.5 

The role of income in international air markets is even more impor
tant, but differs in several respects from its role in the U.S. domestic 
market. Income levels of international travelers are( lower than income 
levels of U.S. domestic travelers, and distances are relatively greater. 
(The average distance flown by ICAO scheduled passengers is about 
1,000 kilometers, or $50-$60 at European fare levels,'3 which is a sub
stantial amount in terms of many nations' income levels.) Thus an even 
greater percentage of passengers in the international air market is 
drawn from the upper income brackets than is true for the U.S. domcs
tic market. A greater share of tihe international market is made imp of 
business or government travel. International air travel generally has 
evolved from use predominantly by' governmnent and administrative 
personnel, to increasing use by business people supervising new invest
ment, and finally to the development of more personal and tourist use. 
This evolution has occurred as investment and income levels have 
risen. At the early stages of this process the growth rate of income is 
most important since it generally indicates an increased rate of eco
nomic acitivitv and an accompanying rise in outside investment and 
trade which can be supervised and facilitated by air travel. The subse
quent development of personal travel depends upon incomes reaching 
a level at which people can afford air travel. 

'See John B. Lansing and others, The Travel Market (University of Michigan, 
Institute for Social Research, Survey Research Center, 1963); \Vhaunton School of 
Finance and Commerce, Studyl of Consumner Expenditure., Incomes and Savings 

University of Pennsylvania, 1957). 
'Caves, op. cit., pp. 40-,.11. 

C. Desmas, "Air Transport Passenger Fares," ITA Studies 62/63 (Paris: 
Institut du Transport Arien, 1962), pp. 41-42. 
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This role of income is shown in an extensive survey conducted by
the Port of New York Authority. 7 A large sample was taken of all air 
travelers passing through New York City in the years 1956 and 1963. 
The passengers were classified into four groups, depending on their 
destination, or (if they were returning to New York) where they had 
come from: North Atlantic, Caribbean, Bermuda, and Latin America. A 
summary of some of the highlights of the survey appears in Table VI
3. It is clear that air travel is more important to the higher income 
classes. However, the median income of air travelers has increased pro
portionately less over the seven years than the national median income. 
Vhile there is a high proportion of professional and government person

nel who travel, this percentage has fallen as more students and house
wives have entered the market. The average age of travelers has fallen. 
Pleasure travel has increased faster than business travel with the per
centage of pleasure travel increasing from 73 percent in 1956 to 76 per
cent in 1963. Whilc those at the upper income levels travel more, there 
is a growing market among middle and lower income groups. Fare re
ductions may have been the major cause of this change. 

While business travel has not grown as fast as pleasure travel, it has 
nevertheless increased considerably. Business demand is less sensitive 
to price reductions but was probably stimulated by the reduction in 
travel time made possible by jets. In 1956, 2,500 business trips were 
made to Europe by American residents for ekvery billion dollars worth 
cf direct foreign investment as reported by the U.S. Departnent of 
Commerce. By 196:3, the number had increased to 3,700. In this same 
year 25 percent of the business trips were one week or less in duration 
as compared with 7 percent in 1956.8 

This survey information suggests relationships of income levels and 
growth rates to a;rline demand, as well as hypotheses about other vari
ables. The importance of income implies that price may be an impor
tant variable and may have different effects on different classes of trav
elers. Price elasticities cannot easily be determined, however, from the 
above survey studies. Comparisons of survey results over time face the 
difficulty of distinguishing between the effect of price changes and the 
effects of a host of other variables which have also changed. 

The importance of the reduction in travel time as a result of the in
'Port of New York Authority, Aviation Economics Division, Newv York's Over

seas Air PassengerMarket, 1963 (1965). 
'Ibid. 



TABLE VI.3. Travel Patterns and Characteristics of Air Passengers 
Originatingin New York, 1956 and 1963 

(In percent) 

Respondents by Residence 

Travel Pattern and American Foreign 
Characteristic Residents Residents Total 

1956 1963 1956 1963 1956 1963 

Pu pose of trip 
Business 23 01 39 s0 27 21
 
Touring or visiting a resort 43 40 10 11 33 31
 
Visiting friends and relatives 21 26 16 26 20 26
 
Other pleasure 5 5 18 19 9 9
 
Personal affairs 8 8 17 14 11 10
 

Total 100 100 100 100 100 100
 

Age of passengers (years) 
12-24 13 18 14 18 
25-44 43 39 49 46 

38 36 31 32 n.a.45-6t1 

65 and over 6 7 3 4
 

Total 100 100 100 100 

Family income
 
Under $6,000 24 17
 
$t;,00[ ,))999 21 18
 
$10,00-$I 1,999 18 23 na. n.a.
 
$15,000-$19,999 9 11
 
$20(,000 and over 28 31
 

Total 100 100 

Duration of trip (weeks) 
One 17 20 8 19 
Two 19 15 12 13 
Three 11 15 12 17 

n.a.Four 112 13 15 13 


Five to seven 16 13 18 11
 
Eight or more 25 24 35 31
 

Total 100 1O0O IO 100 

Source: Port ,,f New York Authority, Aviation Ec,onicm )ivision, New York.s Orerseas Air Passenger 
Marl.et, IO.I (1!11), pp. 16-40. 

ti.a. Not TvailuIle. 
, l)ata tbtaind br American reAident travelers only. The nedlian income of Ithese travelers in 197 was 

$11,400 nitI 191, was $13,300. The mediati income of the U. S. adult population iii 1D57 was $t,050 and in 
1063 wit $6,100. 

'/3
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creased speed of new equipment exemplifies the difficiilty in interpret
ing survey study data. The policy (Iuestion is whether tile public has 
been willing, in fact, or would have been willing to pay for such prod
uet iinprovenet. The proposed supersonic transport raises this prob
enin lparticularly acute form. There is really no answer concerning 

tile effect of specd increases that is obvious from the surveys of histori
cal (laa. 

Demand has grown fairly steadily year aftcr year regardless cf prod
uict iu1proveineots. The ilt roducti(oi of jets in place of piston aircraft 
did not result in,anv great immediate demand increase in most mar
kets. (This generalization is for the market as a whole and is not to be 
confused wi:l the advantage an individual carrier gains when intro
ducing n.w quipmei it thi:!t is not matclied by its competitors.) The 
jets hal( had their biggest inupact iin crcating new, vcry long-haul mar
kets, with stae hiigtlus in excess of .1,000 miles. Flights from North 
America or Europe to South America, flights across the Pacific, and 
polar rou tes over the Arctic Circle are prime examples of markets 
which have r'eceived such an added impetus. 

Cross-Scctio Modul 

The inherent difficulties of survey studies in determining the effects 
of variables which are changing simultaneously suggest that cross-sec
tion models mnight b". useful. One advantage is that changes over time 
are eliminated, such as changes in tastes or technology. Another big ad
vantage is the large variation in passenger income levels appearing in 
international Lata, which mighlit yield an estimate of the income elastic
ity of deinalud. 

Cross-section demand studies lave explained differeces in city-pair 
traffic flows bv examiniug c(,rtain characteristics of each city, including 
income, population, and attractiveness to tourists. The most common 
approach ]ias heen some form of a gravity model, wvhere traffic is posi
tively related to the populations, incomncs, or alternative measures of 
"traffic creating or attracting" quality of the two cities, and inversely 
proportional to (listance.' )istance acts both rasa proxy for the price 

' The siinph. gravit.y model is of the form: xo = /(PP1 )/d, where x is travel 
between cities i and j,' is poulation, and do is distance. For a discussion of 
gravity mechels, see \\alte: Isarl, Mcllhods of Regzoncl Analysis (The Techuiol
ogy Press of MIT,and Jol ,Viicv, 1960), Chap. 11. 
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and as a measure of remoteness (related to the likelihood that there 
will exist atreason for intercity business or tourist travel). 

A nunber of these kinds of models have been constructed for the 
dome.stic iidiistry;'' tht( are equally applical)le to international air 
transport detIjand, though the process of estimation is somewhat more 
difiicult. For intternational travel more attention must he placed upon 
getting the proper estimate of a city's traffic-generating ability; per 
capita income varies consid,&rably among cities, hence city population 
is not a useful measure by itself. Population must be weighted by 
income levels. 

Origin-Destination Data Necdcd 

The unavailability of origin-destination data because of the political 
interests in what constitutes fifth freedom traffic poses perhaps the big
gest probhlm for cross-section models. The available traffic flow data 
arc considerably affected by a city's position in the overall route struc
ture. Much of the traffic between cities a and b may be "system traffic," 
arising because b is a stopping-off spot on tle way to c, for example. 
The presence of system traffic in the flows ,mav obscitre the importance 
of measures of traffic eneration, such as city income or population. 
This problem elfectively makes cross-section models in any detail very 
complex. 

The extent to which systml traffic uIav distort cross-section models 
can lIe seen by examining Besse's sumvey'' of traffic in 800 of the 
world's largest airports. ie defined "terminal traffic" as all passengers 
cottmtencillg or teninalting their journey at a particular airport plus 
"connettitig passtigqrs"-that is, those con tinuing on a different flight 
and generally a different aircraft. (A connecting passenger was there
fore counted as an arrival and a departure.) "Passengers in through 
transit" were defined as those making a temporary stop and continuing 

"For example, (;l.r(e K. Zipf, "The H',IP,/D on Movelvpntthesis the Intercity 
ment of P'r~sont," ..\m, ric'an S 'i, ltgwical l vrie ,v o\'I. I1 ( October 19-16); F. C. 
k', "SO(iulcnic;,l lit'Litimship of 'l',lffic to Poluil ionmi d Distance," "'itfilic ()uar

t'rly!, \ol. S (April l)I ): ('arl I llaminer and I. C. lkh,, "Inte citv Telephone and 
Airline 'r.ali' 1h latcd to I)istance and tie 'PropenHsity to Interact,' " Sociomtetry, 
Vol. 20 ( )Dceii1ler 1956); Jobn 13. Iansii,, jung-Chao Lin, and Daniel B. Suits, 
"An A alysis of Ittermirbmn Air Trave,l," Qttarterly Jou rnal of Economics, Vol. 75 

February 1961 ), pv. 87-95. 
" G. Be, e. "\World Airport Paisenger 'raffic: A Tentative Analytic Survey," 

ITA Studies 63/16-E (196:3), pp. 8-18. 
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their journey in the same aircraft. The percentage of "passengers in 
through transit" of total traffic i.%a good approximation to the percentage 
of system traffic. The extent of the problem can he seen in Table VI-4, 
which lists the airports where there were over 100,000 passengers in 
through transit in 1962. The system-traffie problem is greatest at airports 
located strategically on certain long-haul rontes, sich as the ELrol)e-t-
South America or Europe-to-Asia routes. Shannon, Ireland, is a fueling 
stop in the North Ahantic; Kano and Khartoum are stopping points l)e
tween Europe and South Africa; Curayao and Bridgetown are islands 
just north of South America and are conveniently reached from North 
America. 

Cross-SectionGratity Model Based on Paris Data 

A simple cross-section gravity model was developed, using traffic 
flow data to and from Paris in September 1962,1-' plus explanatory varial)les-population, distance, income, and price. Traffic flows were ad

justed to remove system traffic; observed demand between city i and 
Paris was reduced by the percentage of through traffic passing through 
airport i each year according to the Besse data. This adjustment seems 
to be a reasonable means of eliminating system traffic between city i 
and Paris. The remaining traffic from Paris ta city i was expressed as a 
linear combination of the effects of income, population, distance, and 
whether or not the city was a national capital. 

The variables were: 

xi = adjusted traffic flow, city i to and from Paris, for September 1962 
Pi = population, city i 

i = distance, cit' i to Paris 
tj = per capita income, city i. 

The estimating equation, for forty-nine cities, vas: 

For non-capitals: 
log xi = 2.5845 - 0.3,105 log di + 0.6991 log Pi + 0.3716 log yi. 

(0.2086) (0.1765) (0.2991) 

For nationalcapitals: 
log xi = 3.5896 - 0.3,105 log di + 0.6991 log Pi + 0.3716 log yl. 

(R' = 0.3989) 
12 ICAO provides only March and September traffic data for its sample each 

year. 



TABL VI-4. System Traffic, by Airport, 1962 

Airport 

San F1'ra'isco 
ItonIe 
Chicago 
Frankfurt 
Athens 
Shatnnonl 

Ifoloolul 
Burbank 
Muupqlis 
Torontt (1961), 
Montreal (1961), 
Paris 
Cairo 
Zurich 
leirut 
Kiano (1958-59) 
I)akar 
Bangkok 
S5o ['aIlo 

l'restwick 
Oakland 
Isfanlhl 
Salvador 

Marseilles 
Nice 
London 


)usseldorf 
M iu 
Khartoum (1958-59) 
Rio (l ,lanciro 
It cife 
Kalusai City 
1 liivql 

Tokyo (1961) 
(Ol).ueuu:geu 

Through-Transit Pasengers 
(counted once) 

Number 


591,3.11 
472,596 
380,697 
317,75-t 
276, 170 
250,008 
227, 139 
t!18,480 
e15 484 
201 ,200 
187,300 
181,557 
178,569 
178,215 
174,015 
171,531 
165,388 
16t,781 
160,457 
15.1,804 
153,3,22 
15,2,754 
152,598 

149,998 
149,872! 
145,448 
14q, 13 
141 017 
137,032 
180,058 
1Q8,497 
1,25,053 
1,21,873 
1(11va
116,416 
115,328 
115 ,274 

Smir'e: G. lecme,",WorldAirportla.qsenger Traffic:A Tentative Analytic Survey," 
(I'ari:{in.1itutdu Transport A(rien,19113),p. 18. 

I'Esimiated. 

Perccntage of
 
T (,rindl Tralfic
 

10.9 
20.4 
2.8 

11.8 
27.1 

105.8 
13.5 
37.6 
212.2
 
10.4 

9.6 
4.e 

32.5 
11.4 
26.4 

334.0 
108.8 
45.9 
11.6 
79.6 
49.0 
39.7 
56.6 

15.8 
19.3 
1.8 

15.1 
12.8 

e91.8 
7.4 

47.4 
7.6
 

13.7 
112.4 
6.5 
5.6 

ITA Studies 63/16-E 

http:591,3.11
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Use of a dummy variable for nations' capitals yielded an estimate of 
the difference in intercepts, equal to 1.0051, with standard deviation of 
0.4656, significant at the 5 percent level. 

This model was only moderately successful. City population had a 
significant positive effect on demand, and longer distances had a nega
tive effect, as expected. The basic hypothesis of the gravity model is 
thus supported by the empirical results. However, this model will not 
provide an estinate for total income elasticity, and the demand elastic
ity of income in the cities connected with Paris was estimated as 0.372, 
which is suspiciously low. Inclusion of fares was unsuccessful, perhaps 
because fare differences are small (the result of various IATA agree
ments), but probably because the distance variable includes much of 
the "fare effect." 

This relatively simple gravity model could be extended in a number 
of directions. Distance and price might be included in a nonlinear fash
ion since there is probably some discontinuity in the significance of 
travel time and the nature of surface competition on trips longer than a 
cou ple of hundred miles. Perliaps a dumnmy variable reflecting tourist 
attractiveness would be useful. However, it seems unlikely that much 
improvement could be maIde in the way "system traffic" is estimated. 
Estimating price, scheduling, or travel time coefficients with even more 
elaborate cross-section models secms unlikely to yield results signifi
cantly better than those above, because of the difficulties of represent
ing cross-sectionally the overall traffic potential between cities and be
cause there is no substantial price variation. 

Case Studies 

A case-by-case analysis of particular markets can be a useful source 
of information. If attention is confined to the two or three years of a 
price or service change on a particular route, many extraneous changes 
are eliminated. Many substantial changes in price, scheduling, and ser
vice have been made. A large number of case studies could provide 
reasonably good estimates of important parameters. 3 

"Cherington has essentially followed this procedure in his study of the U.S. 
domestic airlines. See Paul W. Cherington, Airline Price Policy: A Study of Do
mestic Airline Passet,ger Fares (Ilarvard University, Graduate School of Business 
Administration, Division of Research, 1958). 
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FiGuitE VI-1. North Atlantic Demand for Air Transportation,by Clas3 
of Service, 1948-64 

4,000 

o=Econony demand V " 

* -Tourist dcnaod 

x = First clam demand 

%000 

0/ 

100Total demand /0/ 
/ 

800 Economy and tourist demand 

800 

6300 

400/ 
Ji• h~d / First class demandFirst cs demand 

X X~ 

80
 

0 

40 

40 ' I I ' 

195 1950 1955 1960 1M 

Source: Appendix C, Table C-2. 

The North Atlantic case is considered here. Data used in the case 
study appear in Appendix C, Tables C-2 and C-3, and in Figure VI-1. 
Two questions of interest concern the price elasticity within each class 
of service and the consumer response to new classes of service. 

Tourist fares were initiated on the North Atlantic on May 1, 1952. 
This fare cut produced a switch from first class to tourist as evidenced 
by the discontinuities in demand for first class; it also created a new 
class of travelers in view of the distinct rise in the growth rate of total 
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demand. After 1954, switching of first class traffic to tourist class no 
longer appears. The extent of the switch can be estimated by using the 
1954-60 growth rate o. first class travel of 11.05 percent in a backward 
extrapolation to 1951. By this teclmique an estimate of 121,000 first class 
passengers, or 36.6 percent of actual traffic, is obtained for 1951. This 
could be labeled legitimate first class traffic-that is, traffic which 
would have chosen first class if both services had been available in 
1951. It would appear that roughly 60 to 65 percent of first class travel 
in the period 1952-54 switched to tourist class as travellers became ac
customed to the availability of the alternative class, 

A second major fare reduction of 12.7 percent came on April 1, 1958, 
with the i.iroduction of economy fares. The consequences were much 
less than those emanating from the 1952 change. The only difference 
between economy and touris service was a slight difference in seating 
density. Within two years passengers had indicated a decided prefer
ence for the cheaper service, and the tourist class was dropped. 

Price Elasticity in FirstClassService 

Estimating price elasticities for these classes of service is not easy. 
The airlines have presumed the market for first class to be price inelas
tic, and survey information showing the predominance of business trav
elers in this class would lend support to this assumption. However, the 
experience in the North Atlantic suggests that this inelasticity can be 
overstated. Since the alternative to first class travel is always air travel 
in a lower class, the fare and service differences between the classes 
may be an important determinant of first class demand. This has in fact 
been the case. After the shift from first class to tourist ended in 1954, 
first class traffic grew despite a slight, unfavorable increase in the fare 
difference. In 1961, however, the differential was sharply increased 
when first class fares from New York to London were raised from $462 
to $500. Over the next three years passengers again switched from first
class to economy service. In April 1964, the fare difference was substan
tially reduced (from a ratio of 1.85 to a ratio of 1.61), and first class 
travel again expanded sharply. A fare differential of 1.6:1 seems, there
fore, to be the approximate limit which will sustain the present first 
class market in the North Atlantic. At the existing load factors (slightly 
lower in first class than in economy), the average revenue ratio in the 
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two classes is consistent with the cost ratio estimated in Chapter V of 
approximately 1.4 to 1. 

The experience with "deluxe first class" service in the North Atlantic 
is further evidence that the business class will not pay infinitely higher 
prices for a higher level of service. A deluxe first class service, offering 
a lower seating density at a premium fare 12 percent above the regular 
first class fare, was tried in the North Atlantic from 1958 through 1960. 
After three unsuccessful years, the service was dropped. 

The absolute increase in first class patronage in 1961 in the North 
Atlantic was the first encouraging evidence in years to the airlines of a 
renewed interest in first class service. First class demand has fallen rel
ative to economy travel in every market as the market has developed. 
The North Atlantic experience suggests, howevcr, that long-haul first 
-ass service may still be able to pay for itself. Only 10 percent of all 
passenger trips made in the North Atlantic and in Europe are first class 
trips, as pleasure travel predominates in this market; in markets where 
business travel is more important the amount of first class demand 
would be higher. It would be of interest to see how particular airline 
markets would separate by classes if the airlines were to set prices 
more rationally; present prices often subsidize first class service since 
the higher fare in first class is usually not sufficient to offset the much 
lower load factors. 

Price Elasticity in Economy Services 

The elasticity of demand for the economy services (grouping econ
omy and tourist together) is more difficult to estimate. The fare cut in 
1958 produced no noticeable demand increase. In April 1960, ecununly 
fares were raised 7.2 percent; yet traffic increased by 35 percent from 
1959 to 1960. Without attempting any sophisticated measure of income 
or trend effects on demand, this suggests that the price elasticity was 
not large. 

The record since 1961 is of interest. The 1961, 1962, and 1963 
growth rates in economy traffic must be adjusted dowuward because of 
the rise in first ciass rates in 1961. Using the 11.05 percent growth rate 
in first class travel to estimate the approximate "normal" level of first 
class demand and hence the etent of the shift, the growth rates of 
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economy traffic become somewhat lower-10.0 percent in 1961, 23.2 
percent in 1962, and 6.6 per cent in 1963. The 4.5 percent economy 
class fare increase in 1963 prolally helped produce the very low de
mand increase for that year. Tlie fare cut of April 196.1, in which first 
class fares (one way from New York to London ) were cut from $475 to 
$375, economy farts were reduced ly 3 perccnt in-season and 20 per
cent off-season, and excursion fares vere lowcred from $350 to $300 
round-trip, reversed the unfavorable trend in demand growth rates. In 
the first quarter of 196-1, passenger demand was up by 4.9 percent for 
economy service and by 1.2 percent for first class. These very modest 
increases were the result of the prevailing fare levels combined with 
anticipation of the new, lower rates previously announced. Tile huge 
demand increases in the last three quarters were so great that for 1964 
as a whole, first class travel was up 22 percent and economy traffic in
creased 28 percent. The 1964 experience seems to indicate a substantial 
price elasticity. 

PriceElasticity in Europe in 1953 

A study of the traffic response in Europe in 1953 when tourist fares 
were introduced was conducted by the Air Research Bureau. The study 
examined the demand response in a number of city-pairs in Europe to 
the change in price. The city-pairs were selected to exclude routes in
volving much through traffic and also those which had been recently 
involved in substantial route changes. Quarterly and annual estimates 
were made of traffic growth for 1952 and 1953 on each of the routes, 
independert of an), price changes. Price elasticities were estimated, 
based on demand increases above those which !iad been anticipated. 
Two potentially important sources of demand change were absent
that is, income and schedule frequency. Income in Europe, outside of 
West Germany, grew only slightly in the period from 1951 to 1953. 
Schedule frequencies were not raised, as traffic growth was accom
modated by bigger plmnes and higher load factors. 

This study found a substantial price elasticity (1.8 for 1953 as a 
whole, 1.9 for the stumnmer, and 1.4 for the fourth quarter). The elasticity 
was reflected in a 27 percent traffic increase in 1953; the traffic increase 
in 1952 was 9 percent. Tlie higher elasticity in the summer va,. the re
sult of a predominance of tourist travel. The volume of business travel 
was also significant, as reflected in the fact that the Scandinavian 
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routes, which normally carry a greater proportion of business travel than 
other European routes, exhibited a lower elasticity."4 

After presenting this evidence of a substantial price elasticity, the 
Air Research Bureau (ARB) paper came to a questionable conclusion. 
Additional demand may, of course, produce higher load factors, or it 
may be met by adding capacity-by installing more seats per plane 
or by offering greater schedule frequencies. The ARB paper noted that 
tourist seating configurations used in Europe permitted no more seats 
per plane. It was implicitly assumed that if fares were to be cut, capac
ity would have to be increased by raising schedule frequencies; if load 
factors were therefore to be maintained as before at 50 percent, and di
rect costs assumed to be 50 percent of total costs, an elasticity of -2.0 
would be required to pay for the added frequency supplied. The con
clusion was that only London and the Mediterranean routes could jus.. 
tify fare cuts.", The possibility of not raising capacity and accepting 
higher load factors from the increased demand was overlooked. In 
general, the price elasticity for intra-Europe appears to be about -2.0. 
Further fare cuts therefore probably would have been beneficial. 

These two cases could be supplemented by others to yield good esti
mates as to price and flight frequency or schedule elasticities. The dif
ficulty with such a compilation of cases is that analysis of results de
pends on the accuracy with which basic trends can be predicted, inde
pendent of the price or service changes in question. The results thus 
have a subjective element. The final approach using time series models 
is slightly less flexible but provides an opportunity to make more pre
cise estimates. 

Time Series Model 

The substantial changes in price, income, and type of service that 
have occurred in the airline industry over many years provide an op
portunity to estimate elasticities with time series data. The failure of 
survey methods and case studies to focus on more than one variable at 
a time is a serious drawback; statistical time series models can more 
effectively consider the simultaneous effects of a number of variables. 
Such a model is developed in Appendix C and will be summarized 

"Intra-European Air Passenger Traffic, 1952-54, No. 103 (Brussels: Air Re
search Bureau, 1955). 

SMid., pp. 48-19. 
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here. Thle model uses annual data from the North Atlantic, a market 
chosen because the data are reliable and because considerable varia
tions in price and class of service have occurred. The estimation in Ap
pendix C specifics a demand function for total air service abid also one 
for tourist service. The latter equation is intended to reflect tourist de
mand in the presence of first class service. The estimates are based on 
post-195-t data, adjusted to exclude "first class travelers" who switch in 
and out of tourist service in response to the relative prices of tile two 
classes. First class travel in the North Atlantic has unfortunately been 
affected by too much swituhing in and out to be Useful in a statistical 
alnalysis. 

Airline demand was formulated as a linear fuinetion of price, income, 
and a time trend. The time trend was assumed to represent the sum of 
all those effects except price and income which have raised airline de
inand over time (for example, reduction of fear, rise in sea fares, and 
reduction in air travel time). The air fare from New York to London 
was used as the price variable, deflated by the Consumer Price In
dex of the U.S. 1)epartnient of Labor. (For total demand, the fare was 
the weighted sui of first class and economy class fares.) The income 
v'ariable was based on U.S. figures, also (eflated by the Consumer Price 
Index.1" Data a norepro)lens precluded sophisticated form for tile 
(lemiad fulnction. 

Tihe outstan(ling difficuilty in estilnating this sort of time series 
model is that historical data often show the cilmillative effects of many 
variables. Moreover, the variables that are of interest sometimes 
show little independent variation over time, omd therefore assessment 
of their effects can lie difficult. When equations are estimated using
data of this sort, the paramneters may reflect very well the joint effect of 
several varial)es. I lowever, the individual parameter estimates will be 
highly dependent upon tLe particular interrelationships between varia
lilts which prev'aild during the sample period. The estimates will not 
be valid "structurally"-that is, for example, as a specification of the 
relationship of delnand to price, with other things constant. Rather, 
such data will produce estimates based on observed price changes 

"Because American travelers make up only a portion of the North Atlantic 
market the equation should poperly include such variables as European income
and price levels. Weighted averages of European and U.S. incomes and prices 
were cnmput(d, but their inclusion did not make an appreciable difference in
the results, and hence the model is presented here in terms of U.S. income and 
prices. 
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which have been accompanied by a particular set of influences. These 
relationships may or may not prevail in the future. It is therefore dan
gerous to use the price elasticity, for example, estimated in the above 
manner to assess the effect of price changes, since the "milieu" of such 
changes may not closely resemble that of the historical changes." 

This problem is inherent in airline demand data. A rapid growth 
rate, noted earlier, has its explanation in a number of factors-the rise 
in real incomes, the reduction in real air fares (both absolutely and 
relative to sea fares), the reduction in travel time, the increased com
fort of the jets, the increased convenience of better flight schedules, 
and a shift in preferences for air travel because of reduced fear of 
flying, improved safety records, etc. All of these factors have occurred 
simultaneously over the last fifteen years, making assessment of their 
individual effects difficult.,' 

Reshlts of a Simple Time Series Model 

The reasonably simple model postulated here, which includes only a 
few variables because of lack of data, involves a difficult estimation 
problem-of the miulticollinearity of independent variables type-since 
both price reductions and income increases have been highly corre
lated with time. 

The independent variables had simple correlations approximating 
0.90 (see Appendix C). Letting x equal yearly passenger demand, t 
equal time, p equal price in real terms, and y equal real income, the esti
mated equations were as follows, where time was the only independent 
variable: 

(1) all demand (1948-64) 
log 	x = 5.2316 + 0.1647 (t) (R2 = 0.9956) 

(0.0028) 
(2) adjusted tourist demand (1954-64) 

log x = 6 2077 + 0.1616 (1) (R2- = 0.9841) 
(0.0068) 

"'This is the pioblem which economists have labeled "multicollinearity of in
dependent variables." Time series data often exhibit this characteristic; inde
pendent variables are often highly correlated with time and hence with each other, 
with the result that historical data may contain insufficient information to de
termine the separate effects of each variable. This problem is discussed somewhat 
more rigorously in Appendix C. 

" Caves refers to the same difficulty in his discussir'n of time series models for 
U.S. domestic airline demand. See Caves, op. cit., pp. 33-36. 
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-The high R 2, the coefficient of multiple determination, indicates that 
"time" provides an explanation for almost all of the variation in de
mand. 

The inclusion of price and income in the equations does not mark
edly increase the quality of the fit, nor does it provide estimates of the 
price and income elasticities which make sense as structural estimates. 
The coeflicients of the variables in these logarithmic equations are the 
elasticities: 

(1) all demand (R2 = 0.9971) 
log x = 6.5496 - 0.3157 log p - 0.7613 log y + 0.1825t 

(0.2565) (0.4950) (0.0229) 

(2) adjusted demand (R2 = 0.9861) 

log x = 11.6310 -- 0.9074 log p - 0.0026 log y + 0.1933t 
(0.9177) (0.28885) (0.0372) 

In this case (an extreme one), the historical data were insufficient to 
estimate reliable elasticities for these three variables in an equation. 
The time trend alone was sufficient to explain most of the variation in 
demand. Price and income variables were of little added help, nor 
could reliable estimates of their effects be made. This is not to say that 
they are unimportant, but only that their importance is concealed in 
the large time trend coefficient. 

The only solution to this problem is additional information about the 
relationships among parameters or their approximate values, which can 
be combined with the time series data in the estimation process. This 
sort of combination of data, based on information from the cross-sec
tion model and from the case studies combined with the North Atlantic 
time series data is developed formally in Appendix C. It produced 
seemingly reliable structural estimates of the price, income, and time 
trend elasticities. 

The additional information included with the time series data neces
sarily plays a large role in the estimation process. The substantial de
pendencies in the sample data are such that estimation must weight 
the "outside information" heavily. The role of this "subjective" in
formation (as it relates to the sample data) in the estimation process 
can best be seen by examining the estimation process sequentially, be
ginning with the "less subjective" approaches which weighted the sam
ple data most heavily. 
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"Constrained Regression" Model 

A minimal weighting of the "outside information" relative to the 
sample data was employed in the first approach, in which the estimates 
were constrained to fall within certain hounds. This is the so-called 
"constrained regression" model, developed by Meyer and Glauber."9 

The constraints on the parameter estimates are a representation of 
one's prior knowledge. In a model such as this there is a certain sensi
tivity of estimates to the values of the constraints; hence a number of 
constraints were eiployed to test this sensitivity. Tests for sensitivity 
were also advisable because the constraints themselves were estimates 
subject to error. The income elasticity was constrained to be below 2.0 
and greater than 0.35 ind 0.85 in successive trials. The price elasticities 
were constrained to be above -- 4.0 nd below 0.0, -1.0, and -1.5 in 
various estimation attempts. These bounds are suggested by prior 
knowledge and by both the cross-section model and the case studies. 
'T'lh time trend was constrained to be greater than zero. 

The results were not encouraging. In the constrained regression 
model at least one paraia.cter must lie at a constraint if the constraints 
are to be effective. In this case, both the income and price elasticity 
estimates fell at a constraint: income elasticity at the lower level and 

price elasticity at the upper level of 0.0, - 1.0, or - 1.5. The time trend 
assumed some positive value less than its value when previously used 
as the single varial e to explain dernand. The resultant estimates were 
therefore highly dependent upon the specific values of the constraints. 
\With various constraints on the parameters, a number of estimates 
were produced, including what would appear to be good structural pa
rameters. Moreover, the resulting equations all were excellent fits for 
the historical data, as evidenced by the high values for R-,. Unfortu

"John B. Meyer and Robert 1. Glauber, Incestmnc't Decisions, Economic Fore
casting, and I'ulic Polici (larvard Uoivcrsitv, Graduate School of Business Ad
mii istration, Division (f flesearch, 196-t), pp. 181-85. The model is to choose 
estimates, b, of PI,so as to minimize the stil of squared errors subject to linear 
constraints on b: 

Y= 3+r 
choose b to min e'e 
subject to Ill b "- b. 
where e = Y - Xb 

and b, and b. are lowver and upper bounds on the regression coefficients. 
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nately, the high quality of tl,,lits is not evidence in support of any one 
set of estimates, since a variety of constrain~ed estimates had this prop
erty. 

The preper conclusion is that the historical data are consistent with 
a variety of estimates, including both "rea ;onablc" vtructural values 
and other values. Use of add;tional information in the way of con
straints therefore has not solved the basi-! problem of estimation 
created by historical data that co ,ot reflec.t .1rcent independent var
iation in the relevant variables. This oiotome, less than fully satisfac
tory, demonstrates both the severity of the data "roblern and the rather 
rigid way in which this model incorporates prior information into the 
estimation. Constraints in the form of absolute 4yjunds are perhaps not 
the best reflection (if outside information about the unknown parame
ters. 

The "Bay esian" Model 

Some of these difficulties were avoided in the second model used, 
the "Bayesian" model developed by IBaiffa and SChlaifCr.2° This pro
rides a more flexible forniat for incorporating prior knowledge and 
sample h.ta into an estimation l'rocedirC. The model begins with all 
prior information about. tie parameters in the form of a probability dis
tribmtion. The sample data are twn ,,sed to modify the distribution 
and henco yield new parameter estimates. In this case the cross-section 
model, survey data, and cse st,dies are ii.ed to formulate the prior 
prohabilitv distribution. The time series data are then incorporated as 
additional evidence, and revisec I-rolbability distributions for the pa
rameters are formed. These revise.rl distributions of the estimates will 
reflect the information in the time :eries data. This sort of model is quite 
fle, ible and allows any xv'eiglting of prior knowledge with sample data. 
The results, of course, are only as reliable as the inputs. 

In the model estimated in Appendix C, the prior information on the 
parameters was in the form of a multivariate Normal distribution. The 
prior distribution on the price elastieitv was assumed to have a mean
of -- 2.0 and a standard deviation of 1.0. This prior information there
fore assigns little probability to the price elasticity falling beyond the 

"lloward Raiffa and Robert Schl.ifer, Applied Statistical Decision Theory
(Harvard University, Graduate School of Business Administration, Division of 
Research, 1961). 

http:revise.rl
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TABL.E VI-5. Bayesian Estimates of Demand Functionfor North Atlantic 
Air Market, 1948-65 

Elasticities of Variables and Time Trends 

Type of l)cmand and Prior l)iit ribulotio Posterior 

lasticity, ad Assuined for Elasticities )istribution 
Time Trend 

Mean Standard 
)eviation 

Mean Standard 
Deviation 

Total dj,1ad, 19)t ;5 
Income cl1sticity 1.75 0.585 2.0 t-0 0.517 
Price chlsticity - .00 1.000 -1.5011 0.894 
'limc trend 

(ai1111:al giowth rate) 0.10 0.050 0.0557 0.043 

Adjlsted 101tist dcinaad, 
195 t 65 

I i.too, elasticity 1.75 0.585 1.81)1 0.52 
Price c':1i icit ' - .00 1.000 -1 .4 23 0.818 
Tioc trend 

(anotriial growth rate) U.10 0.050 0 .0620 0.046 

Source: See Appenidix Talde C-5. 

limits 0 and - 4.0. The distribution of the estimate of the income elas
ticity was assumed to have a mean of 1.75 and a standard deviation of 
0.585. 

This prior information employed and the resultant estimates, which 
are also normally distributed, are summarized ill Table VI-5. The price 
elasticity determined for total demand was -1.50, wlich may reflect 
price effccts within a class or shifts in demand with the creation of the 
tourist class. The price elasticity estimated for the adjusted tourist de
mand equation, which avoids the shifting between classes, was -1.42. 
The estilllte for the illeome elasticity for total demand was slightly 
over 2.0, which is coisisteit with the fact that air travel has )ee11 grow
ing faster tlan ilcoime. Aililal growth, indepeldeit of price and ill
come effects, was 5.6 percent. This implies thit aboit one-third of the 
growth rate has its explanation in factors other than price and income, 
a fairly\ unlikely result; this suggests that the income elasticity may even 
be understated. 

It is this use of additional information in the form of a prior distribu
tion which essentially solves the collinearity problem of the historical 
time series data. The Bayesian model is more flexible than the con
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strained regression model in handling prior information. These two pro
cedures are systematically compared in Appendix C. The success of the 
former when scvere multicollinearity exists is due primarily to the fact 
that more prior information was included. The kind of time series sample 
encountered here necessitates subjective estimation procedures of this 
sort, with the results dependent on the credibility of the prior or outside 
information employed. 

Conicl usion 

Combining data from the cross-section model, surveys, and case 
studies with time series data can provide reliable estimates of price 
and income elasticities. Given sufficient data, the approach used in this 
chapter could be used to estimate elasticities in other markets. Tourist 
or pleasure travel in the North Atlantic in economy class appears 
to have a price elasticity ,ear - 1.5, which is probably higher now than 
it was ten ycars ago. The fall in air fares and the rise in income levels 
are such that air travel is being chosen by people farther dovn the in
come distribution, who are more conscious of price. Even the business 
traveler in first class is not altogether insensitive to price; for this traveler 
the alternative is economy service, and be has demonstrated a willing
ness to choose this if price differences between the two classes become 
large. An important implication of this price elasticity (since it exceeds 
unity) is that a fare reduction could raise load factors enough to in
crease total revenue. 

The price elasticity in other markets will depend both on the level 
of fares and service and on the mix of business and tourist travel. Price 
elasticity will be highest in those markets in which tourist travel pre
dominates. This is borne out in the analysis of selected Caribbean city
pair markets in Appendix C. In other markets-in the Pacific, the Mid
die East, and Latin America-fares tend to be higher than in the North 
Atlantic, and the percentage of business travelers is higher. Although 
the latter implies price inelasticity, large fare reductions in the form of 
charter or other special services might well create a very much larger 
tourist market, especially in those areas where incomes are rising 
rapidly. If fare reductions reached this expanding market, total demand 
might well have a high elasticity with respect to price. 



CHAPTER VII 

Pricing and the International 
Air Transport Association 

A T"ADE OflCANIZATIoN of more than one hundred firms,
the International Air Transport Association (IATA) is responsible for 
setting all international air fares. In addition, IATA runs for its mem
bers i. clearinghouse. through which it coordinates common ticketing, 
safety, operating, and navigating procedures. 

Developncit of the Fare-Setting Role of IATA 

IATA derives its fare-regulating function from the attempt to settle a 
pricing dispute that developed in the industry at the end of World 
War II. European companies stood as adamantly opposed to free pric
ing as they did to free entry. This position became apparent in the Eu
ropean response to a Pan American Airways (PAA) request to institute 
high-density service from New York to London at a onc-way¢ fare of 
$275, as opposed to the prewar price of $375. European carriers were 
not ready to meet this price nor able to supply enough capacity for 
high-density operations; hence the United Kingdom threatened to limit 
PAA flight frequencies to two per week. This threat was sufficient to 
rule the day, and the prewar fares were maintained during an interim 
period of more than a year until resolution of the dispute at Bermuda. 
In the Bermuda Agreement, the United States and the United Kingdom 

131 
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accepted IATA as a means of setting fares, suibject to government ap
proval. This agreement was subsequently' widely accepted as the in
dustry model for fare determination. 

The solution of the fare-setting dispute by a conference agrecment 
was conditiened by a number of factors, inlcluding the existence of 
IATA as an on-goi.ag industry "trade organization" with a history of 
participation in setting fares. IATA was formed in 1919 1)y a group of 
European airlines and was then called the International Air Traffic As
sociation. It acted as an industry cartel in the beginning and later be
canie an organizatioll which facilitated airline cooperation and pro
vided opportunity for informal discussion and agreement on rates.' In 
1944, LATA membership became worldwide when it took in a new rival 
organization, the Conference of International Air Transport Operators; 
this inclusion altered somewhat the former "club" atmosphere. By Jan
nar)' 19-15, when the Bermuda Conference took place, IATA had grown 
sufficiently in stature that the United States and the United Kingdom 
were willing to entrust responsibility to it. The belief by the British 
government, which insisted on price controls, that an effective means 
of controlling rate determination already existed was important in 
reaching the Bermuda Agreement.- At the same tine, the United States 
and the Civil Aeronautics Board (CAB) felt that rate-setting by con
ference was probably the most feasible procedure at the time. The veto 
power which the United States held over fare agreements was thoLght 
to be a sufficient guarantee that unreasonable fares would not be im
posed. Furthermore, since operations in 1945 were unprofitable and 
would therefore need considerable g,vernment subsidy, the advantages 
of competitive pricing did not appear overwhelming. W\"hen tile United 
States conceded competitive pricing, it seemed a proper step and a 
reasonable means of compromise. 

The rate-setting machinery within IATA consists of three Traffic 
Conferences, corresponding to geographica! areas of the vorld. All car
riers within a conference area may participate, and regardless of size, 

fRalph S. Cohen, IATA: The First Three Decades (Montreal: Head Office of 
the IATA, 19-19); see also Stephen Wieateroft, 'e lEconomics of European Air 
Transport (1 larvard University' Press, 1956), p. 123. 

Anthony Sattcrthwaite, lecture before the Aircraft Recognition Society, in Great 
Britain (October 20, 19-IS), as reproduced in Walter I. \Vager, "Some Selected 
Readings on International Air Transportation" (processed, undated), pp. 59-66. 
See also "Air Services Agreement, signed at Bermuda, February 11, 1946," Treaties 
and Other International Acts Series, No. 1507 (1946). 

http:on-goi.ag
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each has a single vote. Fare agreements require unanimous approval, 
which ostensibly assures that no carrier or government will have an un
acceptable fare forced upon it. Fare agreements resulting from each 
Traffic Conference meeting are subject to approval by each carrier's 
government. The CAB acts as the approving body for the United 
States. The Bermuda Agreement reads as follows: 

(b) The Civil Aeronautics Board of the United States having announced 
its intention to approve the rate conference machinery of the International 
Air Transpoit Association (hereinafter called IATA), as submitted, for a
period of one year beginning in February, 19.16, any rate agreements con
cluded through this machinery during this period and involving United 
States air carriers will be subject to approval by the Board. (Annex II, 
par. (b).) 

Rate-Making in Practice: Recurrent Crises 

IATA Trafflc Conferences meet each year to establish fares (which 
are generally effective for cily one year) and to determine stopover 
privileges, mileage limits, or multi-stop trips and service characteristics 
for each class of travel. With the exception of the intervention by the 
CAB, discussed below, IATA behavior appears consistent .'ith that of 
an industry price catel. The secrecy attending the proceedings of 
these meeting,; is such that details of the bargaining are not public in
formation. What evidence is available permits a rationale to be devel
oped which appears to provide a good explanation of IATA price nego
tiations and the fares which result. 

IATA's history has been one of recurrent crises, each seemingly 
worse than the last; vet a compromise is always reached eventually. 
Many disagreements have been settled only at the last minute, after 
carrier bargaining has threatened to break down the entire rate-setting 
procedure. It is in time of crisis that IATA receives most of its publicity
and criticism, even though the organization has managed over the 
years to produce compromises among widely divergent views. Only oc
casionally has lack of agreement left an open-fare situation. 

The fundamental problem which IATA faces is that of reconciling 
very different positions. Carriers presumably bargain for i profit-maxi
inizing price based on their owi demand and cost curves, which often 
differ considerably. In the early postwar years these differences were 
quite pronounced, with U.S. carriers holding a considerable edge. 
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Their advantage, however, appears to have been exaggerated by the 

European airlines and governments. The desire of PAA to reduce fares 

and raise seating densities was in direct opposition to the interests of 
European carriers. PAA continually pushed its advantage; the airline 
equipped itself with a large fleet of DC-6Bs and eventually was able 

to reap the benefits when tourist service was introduced in the North 
Atlantic in 1952. 

DIFFERENCES BETWEEN ESTABLISHED cAnnERS AND NEW ENTRANTS. The 
difference in viewpoints between American and European carriers has 

diminished as the latter have expanded and somewhat rationalized 

their operations. However, the entry of carriers from the less developed 
countries in recent years has introduced a set of interests not unlike 

those of the European carriers in the immediate postwar period. This 
range of interests can be illustrated by the bargaining pertaining to ser

vice in the North Atlantic. The American and Canadian carriers were 
the first to become efficient operators and have led the campaign for 
fare reductions. PAA and Air Canada in particular have championed 

lower priced, higher-density service. These carriers have a competitive 

advantage for such a product since capital is readily available and 
their customers are probably very price conscious. On the other hand, 

labor costs are relatively high, which means that these carriers are at a 
disadvantage in service competition. The other end of the spectrum, ini

tially occupied by the European carriers, has now been taken by such 

market entrants as Air-India and Pakistan International Airlines. These 

carriers tend to serve a more captive market which is probably less 
price-elastic. Their profit-maximizing fare will thus be higher. Also, 

they face capital constraints and could not as readily expand capacity if 
the market Were to switch to more competition on the basis of in

creased schedule frequencies and high-density seating. The large Euro

pean airlines now represent a middle ground. These carriers, however, 

have been slow to change their position to favor fare cuts, even though 
the evolving pattern of entry and changes in competitive costs would 
suggest that their competitive advantage may lie in this direction. 

British Overseas Airways Corporation (BOAC), for example, does not 

face a capital constraint and would probably be better off competing on 
the basis of lower fares and more frequent flights using the latest equip

ment. Probably fear of the uncertainties of a fare cut explains to some 
extent why BOAC and some European carriers have continued to sup
port higher fares. 
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MAJOR POST-WAR PlICINC DISPUTES. Two major IATA "crises" have oc
curred since World War I. Both times it was doubtful for a while that 
a compromise could be achieved. In both cases the important divergent 
view was that of the CAB, which was looking after the "public wel
fare." The ilrst incident of crisis magnitude occurred in 1956. The ques
tion which precipitated the crisis concerned a proposed luxury sur
charge and also a surcharge on berths, which many carriers felt certain 
passengers would be willing to pay. The surcharges were discussed at 
the IATA meeting in Miami in the fall of 1955. Unable to agree on a 
luxury surcharge, the carriers decided instead to institute a 10 percent 
increase in first class rates, to be effect',e October 1, 1956.3 In March 
the CAB, acting for the U.S. government, refused to accept the pro
posed fares. (This was the first time a government had opposed an 
IATA decision.) The CAB also felt that a reduction in tourist fares was 
in order. Accordingly, an emergency conference was convened at 
Cannes in May 1956, and a number of subsequent session; were held. 
These sessions were marked by considerable drama and uncertainty for 
the airlines, the governments, and the traveling public. Eventually a 
compromise was reached, which provided that the fares agreed upon 
at Miami be accepted until March 31, 1958, at which time a reduction 
in tourist fares would take place. The reduction agreed on was to be 20 
percent, with the understanding that the one-way fare not be below 
$232 and that higher-density seating would be introduced.' This com
promise did in fact serve as the basis for the introduction of economy 
class service two years later. 

'The second major incident was the "Chandler crisis," named for the 
resoluitions passed at Chandler, Arizona, in the fall of 1962, which pre
cipitated fare disputes the following year. The IATA Traffic Confer
ence agreed at Chandler to a reduction in the round-trip discount on 
North Atlantic routes from 10 percent to 5 percent; American carriers 
opposed this fare increase but felt that they had struck the best possi
ble bargain. The CAB had told U.S. carriers prior to the meetings that 

"Report on the 1955 Traffic Conferences at Miami," IATA Bulletin, No. 22 
(December 1955), pp. 100-02. 

'"Report for the Cannes Traffic Conferences," IATA Bulletin, No. 24 (Decem
ber 1956), pp. 99-100. 

"R"Reports by the Chairmen of the Traffic Conferences, Miami-Paris, 1957," 
IATA Bulletin, No. 26 (December 1958), pp. 95-97. 

' InternationalAir TransportationRaes, Hearings before the Senate Committee 
on Commerce, 88 Cong. 1 sess. (1963). 
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it would not approve a fare increase, and on March 18 the Board is
sued a disapproval of the proposed IATA rates. Canada followed a pol
icy similar to that of the CAB. When the Europcan carriers continued 
to support the Chandler fares, the issue was joined. 

The effective date of the Chandler fares was first postponed until 
April 29 and then until May 12, pending further discussion-which did 
not resolve the dispute. The Board then ordered U.S. carriers to con
tinue to provide service at the old rates,- while Britain, Italy, France, 
\Vest Germany, Spain, and the Scandinavian countries all insisted that 
U.S. carriers charge Chandler rates." Operations by U.S. carriers at the 
old fares after May 12 led to threats by the United Kingdom and other 
European governments that landin(: rights would be denied, penalties 
imposed, and the U.S. carric ,' equipment impounded if they continued 
operating at the illegal rate. Exchanges were made at the foreign min
istry level, with the U.S. State Department deciding against backing 
the CAB. The Board consequently ordered U.S. carriers to chage the 
higher rate, and the 5 percent round-trip discount went into effect9 A 
provisional compromise was subsequently reached in intergovern
mental negotiations which maintained the Chandler fares until July 15 
(thus covering one-half the peak season); thereafter the one-way econ
omy fare was to be cut from $270 to $263 between New York and 
London. The overall increase after July 15 on a round trip was there
fore $13.70, rather than $27, which the Chandler rate increase entailed. 
This provisional solution was to apply until March 31, 1964, and con
ferences were scheduled at Salzburg in October 1963 to produce a per
manent agreement. Thus a worldwide open-rate situation was avoided 
-but only barely. 

PAA announced that it favored a $320 round-trip fare from New 
York to London-36 percent below the existing economy fare of 
$499.70. There was to be no cabin service, and 707s or DC-8s with 190 
seats were to be used. Air Canada's proposal was a one-way economy 
fare of $1-15 during the off-season and $180 during the peak season. 
Prior to the Salzlhurg meetings, European carriers in conjunction with 
their governments worked out a compromise plan among themselves at 
meetings held in Bonn and in Stockholm in August. The basis for this 
cooperation was to oppose the more extensive fare reductions proposed 
by PAA and Air Canada. 

'Aviation Daily, Vol. 146 (May 3,1963), p. 17.
 
'Aviation Daily, Vol. 146 (May 9, 1961), p. 53.
 
Aviation Daily, Vol. 146 (May 15, 196;3), pp. 89-90.
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When the conference at Salzburg convened, the PAA and Air Can
ada cuts were immediately opposed as too extreme, on grounds that 
they discriminated against small carriers that were not so vell 
equipped. Nor did European carriers want to do away with cabin ser
vice. The Salzburg meetings adjourned, reconvened, and again ad
journed without settlement, though all carriers did agree to some fare 
cut (as yet undetermined).'' The U.S. carriers (and the CAB) indi
cated a willingness to accept a $230 economy fare (down from $263) 
and a $300 excursion fare-fares roughly in line with the European car
riers' proposals. Air Canada, however, stuck by its more extreme pro
posal. Also, El Al Israel and Aerlinte wanted the retention of certain 
special group fares, opposed by other carriers because they implied a 
more liberal definition of a group fare than was customary industry 
practice. El Al had been offering a "group flight" from New York to Tel 
Aviv at a round trip fare of $535, well below standard rates, \vhich 
gave passengers considerably more leeway than normal group flights. 
Additional stopping-off privileges in London, Rome, and other cities 
were allowed, and no connon affinity among travelers (the customary 
definitive reqiirement of a group flight) was required. This flight had 
been very profitable for El Al because of its high density and long 
stage length. Other carriers wanted the flight cancelled or wanted the 
right to compete on equal grounds. Such an unrestricted flight essen
tially amounted to a license to make a fare reduction considerably 
below basic IATA rates. 

A series of meetings followed, and a "near compromise" was reached 
at Nassau in December. First class fares were to be reduced 21 percent 
and economy fares reduced 3 percent in-season and 20 percent off
season.'' This agreement was accepted by all carriers except Air Can
ada, El Al Israel Airlines, and Aerlinte.' While this lack of unanimity 
would ordinarily have meant continued IATA bargaining for a solution, 
IATA was bypassed in this instance. The agreeing carriers filed the 
new fares with their respective governments, presenting the three dis
senting carriers and their governments with the alternatives of either 
agreeing or negotiating separately with each government."a The three 

" ITA Bulletin, No. 43 (Paris: Institut du Transport A&icn, November 25, 
1963), pp. 1172-73. 

"Aeroplane and Commercial Aviation News, Vol. 106 (October 31, 1964), p.
11. 

2ITA Bulletin, No. 3 (January 20, 1964), pp. 57-59.
 
"Aviation Daily, Vol. 150 (January 6, 196 4 ), p. 18.
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eventually gave ground. In April 1964, all governments unanimously ac
cepted the fare structure in a mail vote, and IATA had a single agree
ment to enforce.1 

4 

The final solution was thus reached in this important, different way, 
with the unanimity rule effectively bypassed by a near-unanimous gov
ernment consensus. IATA was originally created to handle the fare 
problem at the carrier level, and concern has continually been voiced 
about the amount of state intervention and the presence of CAB ob
servers. Open-rate situations have been predicted as the consequence 
of governments' participation in the bargaining. In this instance, how
ever, IATA bargaining among carriers served to narrow and define the 
issues so that governments could effectively reach a solution. 

OTHER IATA NEGOTIATIONS. Other IATA bargaining and rate agree
ment meetings have been less spectacular, and only scattered evidence 
is available on the proceedings. Groups of member carriers have occa
sionally agreed on a particular position outside the formal IATA frame
work. European carriers reached a consensus prior to the formal IATA 
discussion of tourist fares in 1952 and again prior to the Salzburg meet
ings in 1963. The African states organized themselves prior to the 
Rome meetings in October 1963, at which they made a political effort 
against South African Airways and Transportes A6rcos Portugueses.' ' 

Such prior agreements have probably facilitated the bargaining in that 
they help to define issues and positions quickly. 

IATA proceedings on the whole are time-cnsuming, expensive, and 
ineffectual. The expense has kept some small carriers away and has 
often resulted in carriers leaving the meetings early. The Rome meet
ing in 1963 was largely wasted by the African effort to unseat South 
African Airways delegates from certain committees. At Athens the fol
lowing year, 300 delegates spent six weeks and about $750,000 in ex
penses to accomplish almost nothing. The in-flight movie controversy 
was debated and then shelved, nor was agreement reached on the 
question of baggage allowances. The CA13 request for a 15 percent 
across-the-board fare cut in the Pacific was discussed, but no agree
ment resulted. Provisional fares have been in effect since 1962,' with 

"Sir William P. llildred, "1964 Annual Report of the Director General," IATA 
Bulletin, No. 32 (September 1964), pp. 68-70. 

"Frank N1. McGuire, "Inside Story of African Walkout and IATA Crisis," 
Aomerican Aviation, Vol. 27 (December 1963), pp. 54-60. 

Ibid. 
"What's New in Air Fares?" New York Times, November 29, 1964, See. XX, 

p.t.
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a fare agreement on Pacific traffic not reached by IATA until 1967. 
The apparent trend for IATA proceedings to become more com

plicated ai,2 overburdened with a matss of detailed proposals is dis
couraging. Iowever, most industry observers point beyond the formal 
proceedings to informal meetings of the top officials of a few airlines 
as the real fare-setting mechanism in IATA. There is surely no single 
or simple ere-all for IATA bargaining difficulties, in view of its task 
of resolving very diverse interests. A trade organization making pric
ing decisions in an industry of more than 100 firms with different cost 
and demand functions has at best a formidable task. In such a context, 
bargaining will always be a precarious affair. 

The CAB and IATA Rate-Making 

The Civil Aeronautics Board has long been one of IATA's harshest 
critics. The Board has labeled IATA an ineffective rate-making body at 
best, and a dangerous cartel lharmful to the public welfare at worst. 
The IATA meeting at Athens in 1964 was disappointing to the CAB, 
since no Pacific rate reduction was obtained, and evoked comments 
not unlike those of the previous decade on the same subject. Alan S. 
Boyd, then CAB chairman, said: 

From what we have learned so far, the Athens conference was a model of 
ineffectiveness. 

It is of considerable concern to the CAB that so much high-priced talent 
has been tied up so long with virtually no results. 

The onus rests no less on the United States than on the foreign flag 
carriers. Tlc CAB is seriously concerned also vith the U.S. carriers' apparent 
disregard of the Buar,!'s stated position and their failure to push this posi
tion by hard negotiations.,' 

In a speech to the International Aviation Club in Washington, Boyd 
said: 

IATA is a very fine organization. It includes the best airlines in the world, 
and the worst. It has a fine staff of competent people. The only thing I have 
found they lack is persuasive power. 

IATA and the Board have had a number of communications over the 
recent years, and we have said with honest sincerity that we do not want 
to see the demise of IATA.... 

"Ibid. 
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We have been told from time to time that TATA is an absolutely essential 
organization, that there vould be chaos without it, and at times IATA will 
not be able to reach agreement but that we should be patient because these 
things canl be vorked out. This is our hope ,,rd belief ... 

IATA ...should not live in a fool's )aradise that the U.S. government 
or other governments of tie worl(l are going to sit on their hands while the 
membership of IATA spend their time in in-fighting without reaching any 
conclusions. 

If they cannot (10 the work for which the, were established, I think that 
the sovereign 'governments il the world can (o it for them. Now we don't 
want to (doit, and I'm sure I speak for most governments when I say this. 

Thme U.S. government doesn't want to dlo it, hut we are not going to have,
for the l.mrgeoli ng n(illsti-yof internalional air travel, a situation -wherea 
group of some self-centered, selfish, short-sighted and narrow-minded air 
carrier representatives are unable to reach agreement on either basic or un
important items.' 

This criticism by the CAB is perhaps a little harsh. As noted earlier, 
the diversity of interests represented in IATA makes reconciliation a 
difficult job. More fundamentally, it is inconsistent to criticize IATA for 
operating as a private cartel, when in fact governments have not acted 
to supervise its rate-making. 

On the other hand, the role that the CAB has played in IATA crisis 
periods has generated considerable criticism of tile Board around the 
world. IATA officials accuse the CAB of excessive meddling or inter
vention in the orderly process of rate determination by the airlines 
themselves. Europe in general has looked upon IATA rate control as a 
great boon toward preserving order inlthe industry. A typical Euro
pean editorial following the Chandler crisis charged the CAB with 
using "dangerously unilateral authority" over rates: 

This particularly serious crisis came as a jusification, in retrospect, for 
the stand taken ),,the U.K. in Beim uda in 1946. Althoug ali able to or
ganize Order it) tile Air in every respect, as defined in the U.K. thesis at
Chicago, time U.K. through the onlyat least secured, contractual arrange
ments henceforth acceptable to States-umle-r bilateralism-some measure of 
regulation in air transport competition... 
..
.We have been obliged, then, to wait this long to appreciate fully the 

positive contribution mace the U.K. inby the BermudaC compromise. 2 ' 

" "CAB Chairman Takes a Firn Stand on IATA," New York Tinmcs, February 7,
1965, Section XX, p. 15. 

" "Bilateralism in the Light of Recent International Air Transport Develop
neists," ITA Bullcin, No. 35 (October 5, 19N4), pp. 911-12. 
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This is an unfair criticism of the CAB and an unrealistic picture of 
IATA's role. The charge of government meddling is somewhat incon
gruous in view of the facts that IATA derives its rate-setting power 
through government acceptance, and approval of agreeneuts lies with 
governments. The CAB rejection of IATA fares was no more a unilateral 
action than was the threat by European governments to seize aircraft 
unless IATA rates were followed. 

The CAB has been labeled a "meddler" because its function of pro
tecting the interests of the traveling public really does not exist in 
other nations' international aviation policies. The aeronautical authori
ties of other nations apparently have not defined the public interest in 
any larger sense than the interests of their own flag carriers. In addi
tion, since most major flag carriers are chosen instruments, a close liai
son is created between carrier and government. U.S. carriers are pri
vate firms, and therefore a conflict of interests can easily arise between 
the CAB and the carriers. The CAB as representative of the U.S. gov
ernment is by no means bound to give rubber stamp approval to IATA 
fares. Nor is any other governnicnt so bound. 

The Effectiveness of IATA Fare Controls 

IATA fares have not been accepted by all of its members all of the 
time; some carriers on occasion have refused to abide by IATA rates in 
some areas. Also, IATA faces competition from a number of noinmem
ber carriers, the best example being Icelandic in the North Atlantic. In 
Latin America, non-JATA carriers, which often charge one-third less 
for service on older equipment, account for perhaps a quarter of the 
market. IATA carriers have been known to discount as well, and hence 
a near open fare situation has often prevailed in Latin America. ' The 
Middle East is another region where discounting has been prevalent; 
the problem has been especially serious since 1960, when a huge in
crease in capacity resulted from the replacement of Comet .4s by 
Boeing 707s."" Middle East Airlines has entered into a number of pools 

" InternationalAir TransportationRates, Hearings before the Senate Committee 
on Commerce, 88 Cong. 1 sess. (1963), pp. 58-60. 

" Eric Bramley, "Drive Is On To Wipe Out Rate Cuts," Airlift, Vol. 26 (October 
1962), pp. 17-18. 
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with the express purpose of avoiding fare discounting brought on by 
excess capacity. ' 

Illegal FareDiscounts 

The explanation for discounting or fare cutting is obvious. In mar
keting a commodity which cannot be stored and in a market in which 
everyone is supposedly maintaining a set price, the fare cutter is al
ways rewarded. In addition, discounting is freutiently difficult to trace 
or detect. One discounting device is to grant excess mileage or addi
tional stopovers or to allow excess baggage. Another miethod is to use 
private ticket agents who later receive a rebate. Finally, in many 
parts of the world bargaining over I selling price is a natural proce
dure, unlike Western practice. Ilence, IATA fare enforcement is diffi
cult. 

IATA ha:, made an effort to curb these practices and has an annual 
enforcement budget of over $1 million. Conviction of discounting re
sults in a fine, which may be as high as $15,000, but - nvictions have 
been only occasional. Judging from the complaints of carriers about 
unjust fines and about tile manner in which IATA enforcement officials 
operate, the IATA price enforcement must be judged neither popular 
nor terribly successful. Sabena received a $15,000 fine in 1961 when an 
agent was found rebating tickets at tile expense of his own commission. 
There have been many such complaints.-' 

In the period 1960-61, the excess capacity brought about by the 
switch to jets rCsulted in discounting almost everywhere. 111 subject 
was debated by IATA, and all carriers pledged to discontinue discount
ing-with little result. By 1963, tIe problem had largely vanished (ex
cept for Latin America and the Middle East), not as a result of the 
IATA effort but because of the growth in deman(d. Generally speaking, 
the international airline market is sufficiently dominated by IATA 
nimcbers that the IATA price can be maintained; the IATA carriers 
themselves have abided by the fare agreements reasonably well (ex
cept during the 1.960-61 period). 

"Airline Profile: Middle East Airlines," Flight hiternational,Vol. 85 (April 16, 
1964), pp. 607-11. 

"'Robert B3urkha.dt, "Major Issues Threaten IAT. Unity," Airlift, Vol. 25 
(October 1961), pp. 16-17. 

http:B3urkha.dt
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Problems Stemming from ProductDefinition 

A consideration related to price control is product definition. JATA 
has made efforts to achieve agreement among carriers on a common 
definition of product, but with only limited success. The organization 
has been able to produce an enforceable agreement on the seating den
sities which define each class of service, but the subtler types of prod
uct change have been more elusive. Control by JATA agreement of 
such items as the expensive gifts of the early 19 50s and lavish food ser
vice has required considerable discussion and debate. 

The issue of ii-flight movies has been equally difficult to resolve. 
The in-flight movies initiated by TWA in the North Atlantic have 
proved so popular that all carriers must offer themi if a single one does. 
At the IATA meetings in October 1964, the in-flight movie question 
was debated but unresolved, since T\VA was uin\willing to discontinue 
movies. An accord was subsequently reached at a mceting of airline 
presidents in Paris; in-flight entertaimmen t was banned, cffective April
27, 1965, and payment of $600,000 was to be made by PAA and fifteen 
non-U.S. carriers to TWVA for removal of its equipment.:' 

The issue remained settled only until the CAB reviewed the inflight 
cntertainment resolution. One advisor to the CAB was the U.S. Justice 
Department, which pointed out that the ban was discrlnillating 
against the U.S. motion pictulre industry. That industry produced data 
showing that IATA had greatly overstated the extent of the cost in
crease due to the movies, hence had overstated the pressure to raise 
fares. In-flight Motion Pictures, Inc., provided its movies to TWA at a 
total cost of $1.06 per seat for the North Atlantic trip. Another com
pany offered PAA a system of closed circuit television, radio, and stereo 
at $1.70 per seat. This is small in comparison to PAA costs oil a North 
Atlantic flight for passenger food and other amen ities.2 (1After hearing 
complaints from the entertainment i!idustry and evidence as to the 
costs involved, the CAB decided on June 1, 1965, to disallow the ban as 

-1TA Bulle-tin, No. 22 (May 31, 1965), pp. 599-600.
 
'Interavia Air Letter, No. 5752 (May 20, 1965), p. 1, gives these figures:
 

Item Per Atlantic Flight Per Atlantic Passenger 
Passenger coinmissions $936 $12.50 
Food and beverage 427 5.70 
Advertising 683 9.10 
Other costs 406 5.40 
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an agreement contrary to U.S. antitrust principles.-' With tile Paris 
agreement nullified, TWA has continued to show movies, and other car
riers have prepared to add the necessary equipment. 

The debate was renewed in October 1965 at Bermuda, again with no 
agreement. The airlines appear to have accepted the CAB disapproval 
of a l)ali on films, and the recent debate has centered on the appropri
ate surcharge (proposals from $2 to $10 per passenger), whether the 
surcharge should be paid 0111)' by thosc renting headsets, etc. 

This dispute points again to the role of governments in the interna
tional airline market. The reasoning behind the CAB decision that the 
)an discriminates against the motion picture industry and is therefore 
contrary to U.S. antitrust principles should not be of major importance 
in resolving the issue. There have been other decisions made in the in
dustry bwhich are similarly discriminatory; for exaiphe, limiting food 

and beverage service discriminated against both U.S. and foreign food 
industries. The prohibiting of gifts such as toiletries, theater tickets, and 
lnggage could also be regarded as discriminatory. The United States in 
this instance is acting rider pressure from the motion picture industry 
and in the belief that the U.S. carriers will probably have a compara
tive advantage in this form of product competition. In addition, the ad
ditional cost seems small for what appears to many to be a consider
able product improvemcint. 'I'he outcome of the dispute depends upon 
how firm a stand the respective governments and airlines are willing to 
take, just as resolution of other fare disputes has come to this. 

The Structure of Fares 

The IATA rate-setting process has produced a fare structure which 
deviates in a number of ways from marginal cost pricing. Tile fare 
structure constitutes a value-of-service pricing system with a consider.. 
able d(egree of cross-subsidization. Generally, cconomny-class travelers 
on the high-density long-haul routes in the off-season are paying ex
cessive prices. Pricing decisions hiave been somewhat attentive to the 
elasticity of demand and the availabilitv of surface competition. The 
more elastic the demand, presumably in cases where substitutes are 
available and tourist travel is important, the lower should be the ex
pected fare. 

"CAB llejects IATA Entertainment Ban," Interacia Air Letter, No. 5760 (June 
2, 1965 ), p. 1. 
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Fare Levels for Various Classes of Service 

The cost ratio of first class to economy service has been shown to be 
about 1.40 1 (see 101 Table theto page and V-2), comparative
values determined inilarge part by the differences in seating density. 
)emand at present for the two classes indicates that in many markets 

first class service is being subsidized by econolmy service. Though price 
dif!erenees between the two classes are often large, and generally 
larger than the ratio of costs, load factors in many instances have been 
so low in first class that average revenue for this service does not cover 
costs. 

The airlines have several choices-and unfortunately have often 
made the wrong one. Increasing the fare differential to increase first 

-'class revenues has ha .n one tack, on the assumption of inelastic de
mand for fir;t class service. This has generally produced a switch to the 
econouy class, as for example ill the North Atlantic. Reducing the fare 
difference appears a inore reasonable procedure. Another possibility
whlen first class average seat revenues fall short of costs is to lower first 
class capacity. The difficulty here is that altering seating configura
tions ine.xisting e'Iljipineiit often presents a prolh'm. Consequently, 
first class service must )ereduced by offering it on selected flights, per
haps ever*y othe r flight. This may so reduce the scheduling convenience 
that demand is discouraged and switching to economy service is in
duccd.
 

In many markets even small price differences (ratios of 1.2/1 or 
1.3/1) will not yield first class revenues which cover costs. This hasbeen true for illhops where irst class service has been aban
doned (or should have been ). African carriers have quite properly gone 
to economy service onl" on many of [lie short hauls. On the other hand, 
Emopean carriers continue to maintain mixed service on even the shor
test trips, with 'ery low load factors on many first class flights.
 

Improvencits could lie made that would rationalize 
 the classes of 
service offered and their prices. Experiments with varying service lev
els and prices should be encouraged. The airlines have gradually raised 
their seating densities with no adverse effect on demand. To the extent 
that seating density is the fundamental determinant of cost levels, the 

'G.Desmas, "Air Transport Passenger Farcs,' ITA Studies 62/63 (Paris: 
Institut du,Transport A6rien, 1962), pp. 57-62. 



146 THE INTERNATIONAL AIRLINE INDUSTRY 

important question airlines need to ask :, what price various classes of 
travelers will pay for different seating d, sitics. In the past, consumers 
have shown a preference for lower-priced, higher-density seating. The 
use of 190 seats on the big jets is a service which warrants trial, partic
ularly on important tourist routes. Parenthetically, price differences be
tween classes should closely approximate service differences. Often in 
the past, excessively high-priced services have lost their market. The 
switch from first class to economy is one case in point. Another is the 
failure o' tourist service in the North Atlantic after the economy class 
was introduced. 

The major barrier to improvement in the variety of service offered is 
the competitive advantage which some crriers have in service compe
tition. The high labor costs of first class service are a disadvantage to the 
United States and Canada and to a lesser extent to some European 
carriers with relatively high labor costs. The many carriers with a com
petitive advantage in service competition, however, prevent the intro
duction of new classes of service at lower prices. Similarly, other steps 
at rationalizing fares with respect to stage length or route density, for 
example, tend to founder on a conflict with some nation's interest in 
the status quo. 

Relationshipof Faresto Stage Length 

A second consideration of fare structure is the relationship of fares 
to stage lengths. Rational pricing requires a reduction in price as stage 
length increases, consistent with the reduction in costs. In many areas, 
international airline fares are nearly constant irrespective of distance. 
Value-of-service considerations often explain this pricing; only where 
other competition is important, have air fares come down. Generally 
the long-haul routes face little competition from surface travel and are 
traveled by people able to pay high prices; hence fares exceed costs. 

An examination was made of a sample of fares as related to distance, 
in major city-pair markets as of April 1. 1964. The general failure to 
conform with costs was striking.") Intra-African fares appeared most 
closely to approximate the cost changes with stage length. Intra-Euro
pean fares showed some tendency toward lower per-mile rates as stage 
length increased. The fares through the M,'liddle East and Asia, and in 

"Mahlon R. Straszhcim, "Efficiency in the International Airline Industry" 
(Ph.D. thesis, Harvard University, 1963). 
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the Far East and Pacific, showed little, if any, reduction. Latin Amer
ican fares arc quite heterogencous. Since there is little evidence of 
a correlation of load factors with stage length, the consequence of this 
fare structure ,s a subsidy from long-haul to short-haul travelers. 

The level and structure of fares in particular regions is also of inter
est. The North Atlantic is the most important international air market 
and has enjoyed the most competition and marketing innovation. Fares 
of about six cents per seat-mile are considerably helov the long-haul 
fares in the Pacific and throughout the Middle East and Far East. Ex
cursion and charter fares were first introduced in the North Atlantic 
and represent a larger percentage reduction from standard fares in this 
market than in any other important market. Still, fares remain above 
those of transcontinental flights in the United States. North Atlantic 
fares also exhibit a rising per-mile rate as stage length increases; for 
example, the New York to Rome fare is higher on a per mile basis than 
the New York to London fare. The most important explanation of this 
lies in the stopover privileges in Europe which are allowed on tickets 
from departures in North America to interior points in Europe. Since 
ticket prices generally have not differentiated between non-stop and 
stopping travelers (within broad agreed limits as to route circuitry), 
and since these stopover privileges sharply increase costs, a rising per
mile p, ice is quite rational. The fare increases on a per-mile basis are 
not, however, sufficient to offset the cost increases of these stopover 
privileges, and hence this portion of the trip is subsidized. European 
governments apparently have implicitly agreed to spread the tourist 
travel around Europe by this subsidization scheme. Presumably the in
terior nations have represented the strongest lobby in favor of this 
scheme, especially in the past when direct service to interim points was 
less economically feasible, given the demands and the available equip
ment. 

The most interesting feature of the fare structure in Europe is the 
much higher level of fares from Scandinavia to Europe and to the Mid
dle East, relative to fares on the continent. The lack of good surface 
substitutes on routes departing from Scandinavia and the preponder
ance of business travelers have kept Scandinavian fares high. Much 
Scandinavian traffic is now using the inclusive tour charters. Such price 
discrimination because of the absence of surface competition is to be ex
pected. European fares are generally quite high-considerably above 
those of U.S. domestic flights of comparable length. The explanation 
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probably lies in the pool arrangements and in the overall absence of 
marketing innovation. Because oL surface competition by rail, Euro
pean cairicrs have argued that raising short-haul air fares in Europe 
would result in loss of traffic to the rails. The air network for very short 
hops in Europe may well be overextended; on the other hand, consid
erable reduction in fares on the medium- and longer-haul routes would 
be in order. Fares in Europe and in the Middle East are above those of 
Africa and Latin America. 

Fares in the Pacific are quite high. The airlines have presumably 
kept fares high becallse profits are high and demand is less price elastic 
because of the hili income of long-distance travelers. Also, with the 
exception of PAA, the other major carriers in the Pacific (Northwest, 
Qantas, and Japan Air Lines) might not be able to raise capacity easily 
if fare cuts sharply increased demand. 

Fare Structure and Rotute Density 

A final feature of the fare structure concerns route density. Traffic 
density data by city-pairs are not readily available. The cross-section 
sample used in the demand estimation is one source; this sample of 
passenger travel in fifty city-pairs to and from Paris during September 
1962, classified by both stage length and number of passengers, showed 
no relationship between fares and route density. The sample suggests 
that the IATA fare structure is irrational, since prices do not reflect the 
lower costs accompanying increased density. 

This fare structure has produced considerable geographical cross
subsidization. The North Atlantic has historically been the industry's 
most profitable route, but it has now been far surpassed by the Pacific. 
Those carriers fortunate enough to be in this market are earning re
turns of about 25 percent (see Chapter IX). Most airlines have been in 
favor of this cross-subsidization via fare structure, because the profits 
from dense long-haul routes can be used to finance losing operations 
which have political motivations. Such an internal subsidization 
through price discrimination has existed in other modes of transporta
tion. The internal subsidization through the IATA pricing structure has 
also produced a considerable income transfer among nations. The 
United States and U.S. travelers have paid a substantial subsidy in this 
form for some time, especially in the Atlantic and more recently in the 
Pacific. 
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Summary 

The IATA fare stnlcture does not conform to rational pricing, but 
rather is a complicated value-of-service scheme, resulting from the po
litical process by which fares are establishcd. This is part of the price 
being paid for an industry structure in which political processes are 
substitutcd for competitive ones. Neither IATA as a rate-making body 
nor its administrative procedures should be held primarily accountable. 
Tie most important economic failing-the level of fares-would proba
bly not be much better under any alternative political fare-setting ar
rangement. As long as countries vith an interest in irrational pricing
retain their influence, and as long as governments are content to permit 
IATA (or any alternative cone,,..:,e procedure) to set prices in cartel 
fashion, the structure of prices as described above must be considered 
a likely outcome. TLe long-run achievement of more rational pricing 
must lie in altering the motives of IATA participants and in including 
more competitive influences. 



CHAPTER VIII 

Economic Efficiency 

THIIS CHAPTER FORMALLY DEVELOPS the concept of economic 
efficiency. The specification of an economically efficient or rational 
industry configuration includes both a description of an efficient pat
tern of entry and criteria for rational capacity and pricing decisions 
in any city-pair market. In the following chapter, industry performance 
is evaluated on this basis. 

Static Economic Efficiency in an International Trade Model 

Efficiency in an international industry cannot be defined without re
course to an international trade model and the Law of Comparative 
Advantage. Static economic efficiency in such a model is defined in 
terms of a pattern -f production in all sectors which follows compara
tive advantage, derived from differences in relative opportunity costs 
or internal marginal rates of transformation. "Efficiency" of a particular 
industry in such a general t,ide model context can be defined as that 
entry pattern which is optimal i,. view of production and trade in all 
other sectors. Since an efficient indust.ry configuration depends on the 
opportunity cost of each nation's res(.,irces-that is, the alternative 
goods sacrificed-its determination is a complex general equilibrium 
problem. 

By making some specific assumptions about the nature of world 
trade and world markets, this general trade model context can be sim
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plifled so that statements can be more easily made about efficiency in 
one sector. The first assumption is that money costs reflect real alterna
tive costs in each country. If factor markets are perfect and all factors 
completely mobile, the price of a factor equals the value of its mar
ginal product in each of its uses, and goods of least cost (in monetary 
terms) are therefore those vhich use the least amount of real re
sources. Second, the price of each product must equal its marginal 
costs in each country. Third, nations must produce those goods in 
which they have a lower money cost. The third assumption implies that 
consumers buy the good from the cheapest source (neglecting transport 
costs), that all product markets are perfect, and that foreign exchange 
is available to firns and households at the same rates. 

These assumptions simplify the determination of comparative advan
tage since they imply that production of any good by the least-cost na
tion will produce an efficient result. If money costs in ea(ch nation re
flect real opportunity costs and also determine the pattern of produc
tion, monetary cost comparisons indicate which nation should produce 
any particular good. No good of greater comparative advantage can be 
passed by in favor of one with less. Inferences as to industry efficiency 
can be made from intra-industry cross-scction cost comparisons. 

These assumptions-for example, that of no trade or exchange re
strictions-are of course only approximated in the real world. Varying 
sort, of market imperfections in both product and factor markets are 
rather widespread throughout most economics. Price may be near to or 
far from long-run marginal costs. Optimization in any one sector 
should take accoimt of these market imperfections. The problem of op
timization in view of one or more constraints arising from market im
perfections belois to the general class aptly labeled "second best" 
problems. Finding an optimal solution in these circumstances is consid
erably more coml)licatod and requires much more information. Empiri
cal descriptions of market imperfections are usually difficult; specifica
tion of production and utility functions is also necessary in this sort of 
analysis.' "S,,cond best" solutions require inclusion of ali market imper
fections as constraints in the objective function. Solution also requires 

'See 1R.K. Lancaster and 1. C. Lipscv, "The General Theory of Second Best,"
Review of Economic Studies, Vol. 24 (December 1956), pp. 11-32; and M. Mc-
Manus, "Cominmcits oj the General Theory of Second Best," Review of Economic 
Studies, Vol. 26 (June 1959), pp. 209-23. 
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knowledge of the cross partials of all production and utility functions..2 
Recourse here to a static model of' economic efficiency )ased on perfect 
market assumptions is a simplification dictated largely by the difficulties 
of introducing market imperfections in a manner which is meaningful 
and can be empirically specified. 

The degree to which the necessary assumptions are violated and the 
resulting implications for the model deserve attention. The first as
sumption required, if cost comparisons are to indicate comparative ad
vantage, is that foreign exciange !e freely traded and available at the 
exchange rate used. In actuality, foreign exchange availability is re
stricted, and multiple exchange rates (such as differences between mar.. 
ket and official rates) sometimes exist. These posc conceptual problems 
in choosing tie relevant rate for cost comparisons. Since the market 
rate is the one which most directly affects the distribution of produc
tion and trade, it is probably the most relevant. 

The exciange rate used in the empirical analysis of international air
line costs was that used by the International Air Transport Association 
(IATA), which serves as an important clearinghouse among the air
lines. Carrier participation in the clearinghouse requires that its gov
ernment fulfill certain guarantees of exchange rate stibilitv. The rate 
that IATA uses is that one at which foreign exchange is available for 
foreign transactions, either on the free market or through the exchange 

' authorities. The JATA rate is the official rate only if the official rate is 
the same as the market rate. In cases of multiple exchangc rates, IATA 
generally uses the rate at which most import ani: export transactions 
take place.' Civen the importance of IATA clearinglhouse transactions, 

'Aside from the difficulty of assembling neaningfhi data, the problem be
comes complicated very qu iekly. For :ii xamrpie of a "secrnd i)est mod(l in a 
transport setting, see the discrssion 1)ylobert Ninookin ina manuscript in prepa
ration by John R. Meyer arnd others onlthe economics of transport pricing and 
project evaluation. Mnookin considers a two-input, thrce-sector model, which
includes a transport sector. The effects oiowelfare of imprfections inthe markets 
are discussed, as well as policies which could be undertaken. Extending this simple 
model hecoenic cir)ersonre fairl quickilv. 

'In 1962 most nations oraititaieud an olfficial rate at which forrigrn exchange 
transactions took place. There were some exceptin,;. In Colombia, for example,
the official rate was 9 pesos to the dollar, while the free market rate averaged
11.09-1 pesos to tIe dollar; the latter was used I)'I.ITA. In cases where devalI
ation occurred or where the exchange rate was allowed to change-Argentina, 
Brazil, Chile, Syria, and Colombia-IATA used the market rate or an average
of rates before and after devaluation. 
'For example, Brazil maintained especially high rates for petroleum imports 



ECONOMIC EFFICIENCY 153 

all carriers and governments have keen interest in seeing that IATA 
rates resemble the real cost of foreign exchange, and hence the IATA 
rate is a useful empirical apprG, "mation., 

A second question concerns trade restrictions. In addition to the 
multiple exchange practices mentioned above, there are import duties, 
licensing restrictions, and export subsidies. Trade is not conducted in 
accordance with money cost differences. The relevant question for 
present purposes is how this affects the determination of comparative 
advantage in producing airline service. Trade distortions may be such 
that selected nations should produce airline service even at an absolute 
cost disadvantage so that production will conform more closely to 
comparative advantage. The determination of which countries should 
produce airline service depends, of course, upon the source of the re
sources used.' Empirical determination of comparative advantage in 
these circumstances is very difficult. If all resources are earning do
mestically the same return at the margin, it is meaningless t(. speculate 
on the alternative which wvotild be sacrificed if resources were switched 
into producing airline service. Students of international trade have 
made little progress ill empirically assessing the effects of trade restric
tions on resource allocation. )isentangling the effects of trade restric
tions on the patterns of world production and trade is well beyond the 
scope of the present st dv; short of soch an effo:'t, money-cost compari
sons are prohally the best means of selecting efficient produmcers. 

The assumption that factor prices reflect real costs was necessary so 
that moaey costs could represent real marginal opportunity costs. If, 
for example, capital inputs or certain skilled labor such as pilots are 
paid a factor income less than their opportimoity cost, the real cost of 
producing airline service by will bethat nation understated. Factor 
markets in the international airline industry were shown to be reason

and low ones for cocoa bean and paste eq)orts. IATA used the market rate at 
which other transactions o , irred. In Ve:teziU'na, "essential" imports and exports 

official while usedoccurred at rates, market rates were for other transactions. 
IATA rates coincitded with the latter. 

Snterrnational .Monetarv Fourteenth Anonal on Re-Fud, Report Exchangc
stritions, 1963. The report describes exchange rates and tradc restrictions. IATA 
rates appear in International Civil Aviation Organization, Digest of Statistics, 
various years. 

"Resources must be drawn from an ineflicient sector if a carrier which is at 
a cost disadvantage is to be selected to remain oi, the basis of comparative 
advantage. 
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ably competitive for the most part. Fuel, aircraft, and spare parts are 

purchased in competitive markets; thus input prices for these factors 
reflect real costs. Skilled labor may be paid less than its real cost in 

man), less developed countries. Capital is the input vith the greatest 

divergence between real and money cost, blit since the operating cost 

comparisons do not include capital costs, they are prohably satisfactory 

approximatiolns to comparisons of real opportliitv costs. 
Ascertaining deviations in costs of other goods from their real costs 

is largely speculative given the present state of the art, especially with 

regard to many of the less developed contries. Skilled labor in the de
v'eloping countries probably is paid less than its real costs in most other 

sectors as well as in the airline sector. No eifort was made to assess 

these various imperfections. Rather, it was assumed that rationalizing 

the international airline industry in terms of specifying those carriers 
with lowest money cost and extending output to the point where price 
equals marginal cost would approximate an efficient outcome. 

Optimal Entry, Pricing, and Capacity Decisions 

The above discussion of efficiency can be interpreted explicitly for 

the international airlines industry in terms of three questions: Who 
should produce? Ilow much capacity should be provided? How should 

it be priced? 

Entry and the Role of Subsidy 

The question of "who" should produce-the entry question-can be 
answered in terms of the Law of Comparative Advantage: the 
lowest-cost producers should provide the service. If choosing the lowest
cost producers assures an economically efficient pattern of entry, this 
immediately raises a question as to the proper role of subsidies. The 
lowest-cost criterion means that the common industry practice of sub
sidizing higher-cost carriers leads to an inefficient outcome. 

One possible justification offered for subsidies is that subsidies are 
payments for external effects. The cxistence of these external benefits 
implies that output might properly be expanded bcyond the point 
where price equals marginal cost, with the subsidy payment for losses 
regarded as an appropriate compensation because the market price 
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does not reflect all of the marginal social Ienefits. lowever, tile discLiS
sion of external effects of the industry ill Chapter 1I indicated that in
dustry participants seem to have greatly exaggerated the importance of 
these effects. The industry has, in fact, received a considerable subsidy 
in the form of pilblic provision of much of the overhead capital and 
improvemcts in technology. Other industries of course could also pro
duce a list of social or external benefits emanating from teir product 
or service, most of which are u111ewarded. Rewarding external effects 
in one industry and not in another is a questionable practice. It ap
pears that expansion of' this industry into nonprofitable operations 
cannot he justified oi lhe biasis of external effects alone. 

Another cilstomnay rationale for subsidy is the "infant industry" ar
glinieint. In its developmeital stage the entire indlstry neededearly 

operating subsidies, but this need has long since passed. This argu
enc(it persists, lowever, in the claims that new carriers still require 

subsidy Support. 
Any assessment of this argument is somewhat complicated, and a 

numnher of questions are raised immediately: What amount of subsidy 
is reasonlable to establish an additional firm in the industry? H1ow close 
should a potential entrant's cost be to existinig industry levels, and how 
qluickly shluld they eni verge? \VIho sh ould bear the subsidy costs of 
the new firms? If demand growth is less rapid than new en tries, what 
are lhe costs of excess capacity \'ersNlis the contraction of existing firms' 
capacity? Protagonists of subsidies for "infant carriers" have generally 
in0t off(eed anIsw)ers to these (1jiestiois. 

The natuire of the industry strue: l'e is such that strong practical ar
gliinents call be iiiade against subsidies for "infant carriers." It is 
always politically difficult to remove silhsidy commitments once they 
are initiated. loreover, since Lhe industry behaves as a cartel behind 
political barriers, the siibsidized entry of new carriers would add to the 
difficulty of rationalizing the industry alid would raise the total subsidy 
burden iIlldh interim. Indeed, the findamelial premise that having 
more competitors is preferable to having fewer can be questioned, 
especially wio the entraniits are subsidized flag carriers generally sup
porting restrictiomist policies. There is even considerable doubt 
whether new carriers really need subsidy support. A number of charter 
operators and smaller regional carriers have been initiated by private 
capital. Entrants with efficient managements can be profitable from the 
very beginning. Entry would be even easier if price controls were not 
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so tight and more opportunity were given to serve charter markets. In 
short, there are neither strong conceptual nor strong practical argu
ients in support of subsidies as part of an efficient industry. The 
"who"decisioil should be answered by cost comparisons. 

Intcrdepenlecc of Pricing and Capacity 

The airline market is a sum of many city-pair markets, and hence 
pricing and capacity criteria must be developed on a dis-,ggregated 
basis. Airline demand is related to the capacity offered, Nvi! constmers 
villing to pay for the higlher schedule frequencies as:;ociated vith 

greater scating capacity. The relation of capacity to demand iLcompli
cated by the fact that airline demamd exhibits ralon fluctuations and 
has significa,,t seasonal and hourly peaks, especially in markets wv'here 
business travel comprises a significant portion of the total. Consumers' 
valuations of teie marginal l)enefits (iadditional capacity are affected 
by how that capacity will be schclduled, how the service is priced, and 
the load factor on previous capacity. Iligh load factors mean that the 
probability, of not being served on any given flight is increased; luau), 
travelers appear willing to pay substan tial alouits to avoid this prob
heln.
 

This interdependence of demand and supply functions is v'cry im
portant in making optimal pricing and capacity (lecisions. It exists in 
varying degrees in other industries as vell. This interdependence im
plies that market clearing prices(do not rflect all of the marginal social 
lenefits of added capacity. If demand and supply functions are inter
dependent, solutions based on the concept that price equals marginal 
cost will not, ill general, be optimal. The question of specifying the op
timal capacity level is one of determining from mirket information the 
level of demand at each price, the relevant marginal social benefits, and 
the marginal cost of added capacity. Inparticular, the question is raised 
as to ho\w,constlilers value tie "convenicnce" and "service reliability" 

of empty seats.' 
Figure VIII-I illustrates the numl)er of seats which will he de

'The problem of ascertaining consumer preferences for more or less airline 
capacity versus jmore or less of all other L!ov.ls can be straightforwardly solved 
in a utilitv maximization format which includes airliuc capacity as one of the 
arguments. The dilficulty arises in attempting to infer marginal benefits from 
market information only, which is far less than thc informa tion needed to make 
alnestimate of the marginal social benefit of added capacity. The latter will 
require some form of consumers' surplus measure of net benefits. 



FIGURE VIII-1. Airline Demand Related to Capacity Available, Average 
Revenue Curves Dependent on Pricing Policy, 
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manded at v'arious fares for a given level of capacity in any given city
pair market: C,, . .. C, show increasing levels of capacity in the route 
(with C measured in available seats). The dotted portion ill each de
mand curve represents fares at which all seats are occupied. A series 
of curves appears rather than one, reflecting the increased demand due 
to better schedules as capacity increases. As schedule frequencies in
crease, the dlemand shifts becomc mite] smaller. 

Two pricing policies are also illustrated in Figure VII-1. One is the 
set of prices which maximize use, represented by curve A,, the average 
revenue per seat. The second, curve A,, is that set of fares which maxi
mize revenue for each level of capacity. Airline demand functions are 
such that pricing to achieve I(X) perclnt load factors generally does not 
maximize average revenue per scat since the point of maximum use lies 
in the inelastic portion of each demand curve. By an appropriate price 
increase it is possible to raise average revenue and thus finance a 
greater level of capacity. The maximum revcnue per seat for each level 
of capacity is given by pricing at the unitary elastic point on each de
mand curve. These points are denotecd 1y dots in Figure VIII-1. The 
curve A, (fare >, load factor) represents the maximum average revenue 
per seat. 

Capacity costs are illustrated in Figure VIII-2. The marginal cost 
curve will be (liscontintuous, with the discontlmiities occurring when 
another plane must be added to the schedule. The empirical cost anal
ysis in Chapter V indicated that route density has important effects on 
costs, and, in particular, that marginal costs will decline as capacity in
creases. Marginal costs will therefore lie below average costs. The anal
ysis below employs average costs in making pricing and capacity deci
sions. This is a deviation from customary welfare criteria, which are 
generally defined in terms of marginal cost pricing. Customarily, mar
ginal cost pricing is recommended and "price neutral" hump sun trans
fers are then used so that revenues will cover costs. This solution is 
only formally correct. "Price neutral" transfers are not easily devised, 
and they are by no means costless. Moreover, most airlines, private or 
public, will be motivated by average cost considerations. In view of the 
conceptual and practical difficulties in strict marginal cost pricing, the 
criterion to be used here requires that revenues cover costs, and there
fore average cost pricing is used.8 

'The choice of an appropriate pricing standard is by no means clear-cut in 
many circumstances. For a discussion of alternative pricing procedures of trans
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PRICING TO ACHIEVE LOAD FACTOIRS OF 100 PI,IICENT. Two pricing de
cision rules and capacity levels are of particular importance. One cln
ploys the fare (after netting out passenger-carrying costs) that yields 
100 percent load factors. Tlre capacity level is chosen so tlat the re
ceipts of another flight will not cover its marginal cost. This alternative 
is illustrated in Figtire V11-3, where c,, denotes capacity level. Figure 
VIII-3 includes orIy a schematic represe.tation of tile discontinuous 
cost curves shown in Figure \'1I-2. At point c,.a few people would 
pay for added seats at the prevailing fare, but not enough to finance 
another flight. 

This siimple model was abstracted from stochastic or peaking de
mand. The stochastic element in demand is actually such that 100 per
ceit load factors are not feasible. Thern are ippe- limits on realizable 
load factors, determined partly by the pal ticular peaking or seasonal 
characteristics of tile market aiid Irtlyby tile itilization of aircraft. 
\Vith respect to the latter, load factors are inversely related to equip
meiit utilization rates. As aircraft utilization rates are pushed higher, 
fiight departtures becone increasingly less convenient, and hence lold 
factors decline. I bluny pwaking and seasonalitv characteristics of de
mand vary with the market. SIort-raul iarkets with ,iamiy business 
colmmuters, such as tire Northeast Corridor shuttles in the United 
States, face an acrite hourly peaking problem. In other markets seasonal 
and directional imbalances may have important effects on the level of 
load factors which can ihe aehieved. t"liglis inthe North Atlantic and 
Northern E1irope to the Mediterranean exlibit considerable seasonal 
peaking. A very Ihigh load factor for selrduled service is 60 to 65 per
cent; beyoird these levels iiacreasing mrmburs of travelers in peak 
hours or seasons are disappointed. (In the North Atlamtic mnarket, Ice
laidlic Airlines maintairs load factors of about 76 percent over the en
tire year, but this is achieved by turning away iiany people in the peak 
summer months.) \Vliile tie present description of this model has de
fined the "maximrrm use" alternati-'e as 100 percent load factors, this is 
an abstracticn which should be interpreted as a "high" load factor
"high" defined in terms of the stochastic and peaking ciiracteristics of 
the particular market. 

port facilities and the implications for welfare, see the manuscript in preparation 
by John R. Meyer and others on the economics of transport pricing and project 
evaluation. 
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A PICING POLICY MAXIMIZING AVERAGE REVENUE PER SEAT. The second 
important pricing alternative is one in which prices maximize average 
revenue per seat. As noted, airline demand functions are such that 
the revenue-maximizing price (the unitary elastic point on each par
ticular demand curve) is higher than that at which consumers de
mand all of the capacity offered. Specifying a revenue-maximizing 
fare will therefore result in less than 100 percent load factors, vith 
some travelers being rationed out of the market. Pricing to maximize 
revenue permits a larger level of capacity to be financed than pricing 
to maximize use. This is denoted in Figure VIIII-3 by the point c,. As 
long as the unitary elastic points on tile demand curves are at a point 
where demand is such that load factors are less than 100 percent, it 
will be possible to finance more capacity by using revenue-maximizing 
pricing. There will thus exist a range of capacity levels where a single
price policy will cover costs. 

The optimal capacity level depends on consumer preferences as to 
fares and schedule frequencies. The best choice between a price that 
maximizes use on a smaller capacity and a revente-maximizing price 
whieil finances a larger capacity is not evident on a priori grounds. In 
particular, 50 percent load factors are not necessarily nonoptimal, al
though they are a frequent target of ridicule by skeptics of industry 
performance. In city-pairs where capacity is low, the additional welfare 
of improved sedleInics is probably hrge. In city-pair markets in which 
the-c are only a few flights a day (this includes most international 
routes) the added welfare of increased frequency probably warrants 
pricing at the unitary point in order to finance the largest capacity pos
sible. From a dynamic viewpoint such pricing, which leads to im
proved schedules, may help create future demand. By contrast, in the 
markets with many, departures per day (for example, some of the 
North Atlantic markets) tile increase in welfare of additional capacity 
is probably small. Prices in these markets should probably be lowered 
below the unitary elastic point, increasing use but reducing average 
seat revenue and hence financing less capacity. 

The above discussion has been developed on the basis of a ingle 
price. A price discrimination scheme, especially seine form of off-peak 
pricing, has much in its favor. There are valid questions whilch can be 
raised regarding the weifare gains of price discrimination in one sector 
when the rest of the economy uses a single price. Nevertheless, some 
sort of price discrimination in the industry could be a uEeful way of 
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reducing the costs of empty seats which ark necessary for high sched
ule frequency and reliability. The stand-by half fare device is particu
larly attractive in this regard. The U.S. practice of giving servicemen 
available seats at one-half price has the important , dvantages of simple 
administration and difficult or unlikely ticket resale. The seasonal and 
directional price discrimination in the North Atlantic and the special 
rates during weekdays are useful and appropriate pricing schemes. 

PRICING POLICY GIVEN TIHE CONTINUANCE OF SUIISIDIZEI) IIIGII-COST CAR

ni-Jis. A final pricilng question of a somewhat different order is posed 
by the prospect of continuing subsidies to inefficient carriers which will 
perpetually be ';gh-cost firms. The question is: Whose marginal cost 
and break-even load factor should be the basis for price? A choice 
must be made between two basic alternatives. The industry has gener
ally tended to set prices based on the marginal costs of the inefficient 
carriers. The result has beeni undesirable on all counts. fligh prices 
have resulted in lower demand; the break-even load factor for efficient 
carriers is reduced, leading to a tendency toward more empty seats and 
probably some additional incentive to bid costs up by service competi
tion. 

The alternative is to price at a lower level, based on the cost level 
of efficient firms; The break-even load factor would then be higher for 
all firms. (Passenger preferences are somewhat sensitive to realized load 
factors; if all other thiings arc equal, higher load factors imply less like
lihood of obtaining a seat on a-ly given flight.) To the extent that ineffi
cient carriers with the higher break-even load factors would have more 
difficulty realizing these higher levels, their losses would be relatively 
greater. Thus, maintaining prices at a low level, base, on the costs of 
the more efficient firms, probably would put inefficient carriers under 
the greatest financial pressure. Their subsidy payments would be large 
relative to those of their competitors. The size of these costs could be a 

pressure toward exit from the market. In addition, lower fares and 
higher break-even load factors could tend to shift management attention 
more toward control over costs and away from costly service competi
tion aimed at filling emupty seats. Hence, while the commitment to sub
sidy produlces an inefficient result, with distortions in both the "who" 
and the "how much" decisions, pricing based on the marginal costs of 
the efficient producers appears to be the best means of approximating 
an efficient outcome in these circumstances. 
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Capacity and PricingDecisions in Various Possible Market Structures 

In the subsequent examination of industry performance, it will not 
be necessary to formulate utility functions which differentiate in each 
market between the two altcrnative capacity and pricing policies of 
maximizing use versus maximizing schedule frequency. Maintaining 
JATA fares aboce the unitary elastic point is clearly non-optimal. Fares 
could be lowered to the unitary elastic point to the advantage of every
one, including the airlines. Only fare cuts below that point require a 
decision as to whether lower fares are desired at the expense of re
duced average revenue and therefore of less capacity. 

Application of the above model illustrates the likely character of 
pricing and capacity decisions in the various market structures which 
may exist. A monopolist would set the level of capacity and price at the 
point where the marginal change in average revenue per seat equals
marginal cost. A revenue curve marginal to the A, curve would be the 
basis for the decision. 

Competition, on the other hand, would result in price and capacity 
levels where average revenue per seat equals the marginal cost of addi
tional capacity. In a market where prices are fixed but capacity adjust
ments are "competitive," each competitor Would accept the prevailing 
price and load factors as given, and each would add (or reduce) ca
pacity until realized load factors equaled the break-even load factor
that is, until prevailing aver,age revenue just covered the marginal cost 
of capacity. Competitive adjustments of capacity to a given fare would 
therefore result in the largest capacity for which consumn-rs would be 
willing to pay. 

More generally, the fare (and hence the break-even load factor ".-d 
the type of service) should also be regarded as variable. Some firms 
could be expected to compete by reducing fares, temporarily increas
ing their load factors until all other firms responded; a new equilibrium 
after that response would be reached at the point where average seat 
revenue equaled marginal cost, and where the break-even load factor 
would be higher if fares were reduced, and vice versa. The level of the 
equilibrium fare (or fares) and load factor will depend on tile peaking 
characteristics of demand and the nature of the cost functions of com
peting carriers. The latter affect the extent to which carriers would 
choose to compete at lower fare levels, higher load factors, and a 
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higher schedule frequency. With regard to fare levels, the demand 
characteristic most relevant to the outcome is the amount of business 
travel involved and hence the number of travelers who will pay for a 
higher-price, lower-load-factor type of service. In most markets a com
petitive equilibrium probably would require two fare levels. The most 
likely outcome would appear to be a basic fare for scheduled service at 
a load factor approximately that which prevails today and a charter 
type of service at much lower fares and higher load factors. This latter 
service would be for the occasional traveler, especially the tourist. Of 
course, there may be markets where there is insufficient demand to 
warrant any sort of special service at an especially low price and high 
load factor. The alternative of all service at a very high load factor 
seems unlikely, since most markets include a substantial number of 
people who Value schedule frequency and the flexibility implied in 
being able to obtain a ilight reservation for a departure time that is 
reason ably convenient. 

Oligopoly market structures with few sellers (the expected envi
ronment in the airline industry) might produce prices close to or far 
from those of competitive markets and either capacity extreme dis
cussed above. Restricting capacity jointly as a monopoly, either implic
itly or explicitly by pooling agreement, is one possibility. There are 
other alternatives, depending on the preferences of passengers for each 
carrier and the assumptions that carriers make about the behavior of 
their competitors. One assumption is that tie market share is divided 
in proportion to the capacity provided. Under these circumstances, and 
with no collusion, each carrier will add capacity until additional con
templated capacity cannot attract enough traffic from competitors to 
cover the costs of the added capacity. The resultant equilibrium situa
tion would entail a capacity level above the break-even level reached 
by pure competition with many sellers. If some travelers have inherent 
preferences for particular carrers and will not switch in response to 
other carriers' schedule changes, the equilibrium load factor for such 
an oligopoly will be higher. 

An alternative hypothesis is that large numbers of travelers use that 
airline with the greatest capacity because of its greater schedule conve
nience. In the extreme case where all travelers choose the carrier with 
the most capacity, the oligopoly may not be able to reach a stable 
equilibrium, and a single carrier could be expected to emerge as the 
winner of a "scheduling war." 
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An examination of capacity and pricing decisions in city-pair mar
kets would reveal outcomes that variously conform with the above 
models. The smaller markets have elements of both sorts of oligopoly 
behavior outlined above. Where internationa! travel is concerned, flag 
carriers of the two countries involved in a city-pair market probably 
have an important market share which they tend to divide according to 
their schedule frequencies if offered capacity is nearly the same. Other
wise, the market would be dominated primarily by one carrier if the 
other carrier chose not to match its competitor's schedule frequency. 
This explains why the two flag carriers at the origin and destination in 
many city-pairs often offer approximately equal service. This market 
will be somewhat secure from competition from third country flag car
riers. In many such markets, of course, pooling agreements, explicit or 
implicit, have determined the capacity. 

In larger markets able to support more carriers, the preferences of 
travelers for the flag carriers at origin and destination vould be less 
significant for any single carrier in the market. All carriers would enjoy 
patronage by a few travelers who would prefer its service, but only 
carriers offering substantial capacity levels would earn a share of other 
traffic. If the relative schedule frequency of each is important only 
when each a.rline offers a fairly high absolute level of service, "sched
tiling competition" in the form of additional capacity would result, and 
the market as a whole would have a capacity level approaching a com
petitive one. This description seems illustrative of the North Atlantic 

market and many major city-pair markets where a number of carriers 
are present. 



CHAPTER IX 

Indt,stry Performance 

THIS CHAPTER EVALUATES industry performance using eco
nomic efficiency as the criterion for judgment. Economic efficiency is 
important to the United States and to a few other countries, and it 
appears to be an objective which vill assume increasing importance 
in policy decisions in the years ahead. The first part of the chapter 
uses the cost functions and the scheduling Variables developed in 
Chapters IV and V to examine the cost performance of a sample of 
existing firms. The large cost variation which exists can be explained 
in part Iy differences in basic input scheduling. The second half of 
the chapter discusses performance of the industry in terms of judg
ments about pricing practices, product types, and investment standards. 

Efficiency fiom a Static Comparative Advantage 
Viewpoint: Entry CousideratioMIS 

Simple cost comparisons were shown in Chapter VIII to be sufficient 
to determine comparative advantage and thereby an efficient pattern 
of entry. The cost model developed in Chapter V can be useful in pro
viding an approximate picture of the cost advantages and disadvan
tages which characterize existing entry. 

The cost model provides an estimate of a firm's cost as a function of 
its route system, factor prices, and scheduling ability. If factor prices 
and scheduling are assigned values in the model equal to the industry 
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average, the model describes costs solely as a function of the route 
system.1 By inserting values describing each firm's route system into 
this equation, an estimate is provided of "expected costs" for each firm 
based only ol its route system. Any differences in actual costs from 
these estimated "'expected costs," representing average industry experi
ence, reflect differences in factor prices, variation in input scheduling, 
and specification and estimation errors in the cost model. A negative 
res;idual indicates actual costs 1)e!ow those which wouhl be expected of 
a typical firm with the sanie route structure. 

The cost residuals for the 32-firm sample of carriers in 1962 appear 
in Table IX-1. The positive residuals of most long-haul carriers reveal 
one specification error, an overstatement of the cost advantages of 
longer stage lengths. Comparisons anmong firms of these residuals should 
therefore properly be Confined to classifications by stage length. 

Sy'steniatic effects of differences in relative factor prices or operating 
efficiencv are in mlprtant sources of "firm effects" giving rise to these 
residuals. ii adeqluate -preseltation of the consequences of a firm's 
route system is another important source. There is some reason to ex
pect that tile former can partially explain the observed differences be
tween actual firm costs amld those )redicted by the model; the model 
as an aggrc gation of equations for each cost componennt apIpears to be a 
good first a pproximation to route system effects. The cost residuals 'will 
therefore be interpreted below as at least partial evidence of "firm ef
fects" on costs t ractca]le to relative operating differences. Nevertheless, 
the underlying une{'rltaimitV involved in using the cost model in this 
manner must be noted. akhing cost estimates for a particular firm is a 
step which places a coisiderably larger burden omithe estimation pro
cess. Thee may le cirmumistaneus concerning a particular firm's route 
system vhihel are not well represented in thc cost functions, and the 
data describing each firn's operations are subject to error. In addition, 
the model was estimated only for the year 1962. The ensuing discussion 
of various firms' costs should he interpreted in the light of these limita
tions. 

'This simplification of the cost model is as follows: 
AC(/SM) = 0.6946 + 2.6751 AC(d) - 502 (1Id) + 0.00072 (d) + 23,975,100 

(n/SM) + 0.1599 (K/SM) - 0.000102 (h)- 0.108 (d/h). 
This equation yields an estimate of "expected costs" as a function only of route 
system. 
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TABLE IX-1. Reltire Operating E.gilciency ald Scheduling Abilities of 
Internatlin l .1ir (arriers, by Stage Length, 196? 
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''r.iro \\,rlil Airlines O.023 0). 9 1 -0.007 0.1115 -(. ) l.218 0. UI

Air- I n ia 1.1118 11O - 0 . 181 
0. lIT) (). O).01; 1 0.Ot 1 O. I it 
P)an Ame-ri,'an .\ir ays 0. t:; I 0(.9to -lD. 0 0..50!) I .OI .0Mit -0.1935 
Brit Wh I I% er-s.a, Airways 

( ' rl,,,t I i,, O.t 3 1 1 .17-3 I lit W )111 -0.0to 9 1.1l 3 0. 111 

T il oilire Airways 0.:150 1 3l - ().,:: ).771 -0.117 1.111 0.111 
Pall Aliiri.';ii.

(rullI e'ir.ys 0. 519 0. 7-11 - ..0 155 i1.035 0. il0l -0. 157 
0l.i7 ; 1 101)7 11 1017 793Air 1r 1 0).11 - 1103( 0.01 -11.11Tlh., |lilh-rnalli~mla 0I.6111 It. MiO - 0.i07H 1) 9i14 -1J.18t O.Hi1 I -0. STl 

{QillltLi' h opilir(' Airways 0).k1 1 ,9 111 i).il0;1 I . lI-M (. 1.1 1 .-167 O.' I 

Atriirte I miln I .103)1 1. n52 I). 131 0.I'll1. I i' O.)I -11.3S5 

Stale jlrng)h: 51)00)-) ll s 
Adru .rf*ra is -i. :, i 0.711 - (I. 3I0 .tI -0.09)2 0.1111 -0.071 
(' liltll i I t tin' Airlil.rs -1). 11 0. Still - 0.11 .) .175 - 049 O.10) - .171 
Alitalta \irh n.4 (). 1l)1 0 l,)) -4). ] 11) D. W;9 - 0!, W: I It. lit; -0. IM S 
Jalai, Air I1). . !li!) P.).F;I -0D, 9t 0I 410d -i. !l 0.5111 -0(. 1t.Vs 

KI1. I61 d 1)ilchI Airlines 1).H.l 1. ):)i) II I t,- 01)11 1. :7.5 (1.371 
(Lruidl. lila iaAn .rua3s (). 7 1.1M 1.11 1. )1 J. 170 3.011 1.457ii... 


Stige (l(i2, 3110 )ihlesIh6:,llI Air M.anr,.- -I 189 ().Hilli -).l t i ' . 9'17 - 0.li03O 0. Hot -0.939 
a

M lria .irhira, J) Splaioi - 1.11:1l 1). 76t -0I.314 1 .'1 "I It.(m I fi. 11.-5 -I0. tS!I 
.,Air I 'an.,idal - it. 9361 0. 5t, I - (1. 157 1 M)1 I 1i.00,5 0. 17 5 -0. litl)I 
S,)(t .\fr- ali ,iriam, - 0.1()",O I.119) 1. 13)1 1. 118 1).01 3. 17:1 1.to1 
Salna lllgii1l WlriI 

Airli,.res 0. 111 1(.11. II. 1)73 J 0. 0l66l 0.3113. 1.137 1.317 
S. i7 501) . 119 0,.sill) 1.011 0.0i)7 1 ,'-eit O.tI I 

Tri.ius h l aiiai
 
Air Lii,, 0.516 0. 951 -0. 115 Ma. - 0..750 0.140 

S ..... t i mi Airline, 
,iv)- ti41 9ii 72 1.39117 0I.560 1 , .()o MI 1It 0,. i l0.lii I ,I 

0.1)51 0IiillinI Glirllilll Airlines 1.4177 0..7&1 -- 163 -01.112)11 .30 )S9 0.096 

SIlove It.lmIi <35.01 rills 
Avi.,IuI Airliti - 1.3891 O. 73 -0I. 111) I. HU -0. (10 I. 9130 0.015 
E'lhi,)ian Airlines - I , t:11) I .11) 1 W.051 1. 78 -011.7 11.1116 -).158 
Avr ico..s -(. 9114 0. 1111 -1 .01199 4). !14 -It D) ) 1. :t3) 0.5 t9 
IEnail African Airways -I0. NSli 0. 910 -it. 1:19 1I.I fill 0. 116 0.1117 -0(.0O77 
Iinn:,iir O). it -0. 0.1176 0. 97311 0. 113 119 -01.17 0.0113 
Ilrilidh Iiirl)ean Airulys i). 1131 0.9'4 -1.0W53 1.6t)) 0.161 1.1091 i. 1St 

Civil \ir Tranlport 
(F.ilrlllilm) 0. 71t 6.1 .9t -0.019 -0.0715.,390 8 90? 0.911 

Sl'Irilvs: .illire, ill (.,1. 1, t, 1, anill iI are reidhoals genieratel It) the cost model described oi pl. 165-616. 
Filiire,' ill C',- 1.3, 5, ani 7 are deriseid frIin the triode). 

ll.i. nlot alvaihlble. 

Relative Cost Position of Various Firms 

The relative cost position of particular firns shows the big European 
carriers.-British European Airways (BEA), Swissair, Royal Dutch Air

http:Airlil.rs
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line (KLM), and Scandinavian Airlines System (SAS)-ranking very 
low. (This relatively poor performance in terms of operating cost effi
ciency could well explain the finnMcial difficulties experienced by these 
firms in recent years.) Of those carriers growing the most since World 
War II-Japan Air Lines, Alitalia, and Lufthansa-the first two seem 
relatively efficient, while Lufthansa still appears to be learning its les
sons. BEA appears to be one of the highest cost of all carriers serving 
short hops. The major U.S. and Canadian carriers-Pan American Air
ways (PAA), Trans \Vorld Airlines (TV' A ), Air Canada, and Canadian 
Pacific Airlines-rate high ii.terms of operating cost efficiency. (Later 
this is shown to be due to excellent scheduling.) Iberia and Avianca 
(because of low ,vages) also appear efficient in terms of operating 
costs. 

lanagement quality and factor price diffe-rences are the two most 
important explanations of these cost differences, insofar as they repre
sent "firm effects" rather than a mis-specification of route system effects. 
As indicated in Chapter V, while the potential differences from factor 
prices appear substantial since factor prices vary so widely, in practice 
the cost differences are fairly small since high-wage firms have been 
better lbor schedulers anrd have responded to relative factor price 
differcijces by altering their factor mix. \Vhat appears to be a major 
source of comparative advantage is largely mitigated and therefore 
fairly unimportant. 

Cost Differences Due to Input Schrdtdin-

The major explanation of the cost differences appears to lie in input 
scheduling. The measure of scheduling differences developed in Ap
pendix A proviles an indication of this effect on costs. The same quali
fication made above regarding the interpretation of cost differences ap
plies to the quantitative interpretation of the effects of scheduling mea
sures on costs. The scheduling measures are inherently more reliable in 
portrayimg an aggregated description of industry behavior than in de
scribing partiecular firms. The scheduling measures were derived from 
average levels of input productivity in the industry; the extent of any 
firm's divergence from these standards depends on the accuracy and 
the relevance of this representation of that standard. 

These qualifications aside, the scheduling meastres do provide an 
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explanation of some of the variation in the above cost differences. 
Table IX-1 reflects these scheduling differences and their expected ef

"fect on costs. Aircraft scheduling is fairly closely correlated vith rela
tive cost differences for those carriers wvith stage lengths in excess of 
800 miles. The numerical effect of scheduling on depreciation expense 
understates the total effects since utilization rates affect maintenance 
and insurance cost components as wvell. Flight crew scheduling is 
slightly correlated with the cost variance for carriers flying stage lengths 
averaging less than 800 miles. While the correlation of flight crewv and 
labor scheduling with the cost differences is not close, these scheduling 
measures do suggest explanations for some of the firms wvith more ex
treme costs. 

With some exceptions-for example, Japan Air Lines, Aerlinte, Aer 
Lingus, and Lufthansa-the cost effects of scheduling are fairly vell 
correlated with the cost residuals in column (2). KLMI, SAS, Swissair, 
and Qantas among the larger carriers all have excessive costs which can 
be explained largely by scheduling. A major rationale for labeling the 
cost residuals "comparative advantage" in the customary international 
trade sense thus lies in differing management abilities, presumably the 
underlying explanation of scheduling differences. ''lie "comparative ad
vantage" ranking in Table IX-I is in eflect an ordering which reflects 
how well carriers have been able to achieve certain levels of manage
rial skill iii scheduling and in running the firn's operation. The difficul
tics which some of the major European carriers have had are notewor
thy. It would appear possible for carriers of the less developed coun

,, S., anl S are ilneasure. of Ilight crew, iirrraft, and other labor scheduling derived 

ill Apinlix A. Valhie, eillal to one are iverage scheduling, while vahes4 greater than oneindic'ate pooer scheduling. 

The cost inipact (if variations in crew sc'heduling is given by the effect on crew costs, 

plhls the ef'e't oi total co.ts of S, as in(ieated Ivy its i'ot'tliejent ill I lle total cost equiation,
jh,(S- I). The etfet of aircraft sihiediuiigl il capital consumption is given by 

1o0[ I  . j( 

The cost impact of labor srhedulini,,i is given by the residuals of actual labor costs per 
seat-mile from the labor requirements function, 

(C2) ._-sT
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tries to achieve a satisfactory level of sophistication in man iging their 
operation, as judged by the experience of Air-India and Aviarnca. Such 
favorable cases, however, appear to be the exception rather than the 
rule. 

The above qualifications (about the significance of measuring a par
ticular firm's costs or scIediling performance) aside, an important 
qualitative conclusion is evident. The industry includes a number of 
firms which provide service at a considerable cost disadvantage, and 
apparently at excessive cost levels. The variation in relative efficiency 
based on the cost model formnllated is substantial. The "excess" seat
mile costs of this 1962 sample of 32 firms, as given by the sum of excess 
costs of firms with positive cost residuals, is 0.258 cent per available 
scat-mile, or 5.66 percent of total operating costs. Elimination of this 
excess could convert an industry which is just breaking even into one 
with reasonable profits. Profit-maximizing firms in a competitive market 
could not long exist with cost disadvantages of this magnitude. 

Price and Product Dimensions of' Industry Performance 

The cost of inappropriate entry by inefficient carriers is no more im
portant in an overall assessment of industry performan co than a num
ber of dimensions more dynamic in character. Industry pricing, about 
vhich little that is Ilatterin g can he said, is one such dimension. The 

International Air Traisport Association ( IATA) has maintained fares at 
such high levels that growth in demand has been delayed, as evidenced 
by the demand response to new classes of service at lower fares and the 
increase in demam \whten fares of established classes are reduced. The 
considerable price elasticity implies that fare cuts would raise average 
revenue. Fare rcdutions generally have had this effect. Though fare 
reductions appear valutable in developing markets, IATA has gen
erally opposed pricing or marleting innovations. Until the 1964 fare 
cut, for example, North Atlantic fares had remained between 30 and 
50 percent above transcontinental U.S. fares. 

Effects of the Price Stricture 

The established high fares have also resulted in costly service 
competition and differentiation efforts. The level of passenger service, 
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sales, and promotion expenses is much higher for international opera
tions than for U.S. domestic operations. This premium on service has 
helped sustain many inefficient carriers, which often pay lower wages 
and tis have a comparative advantage in service competition. 

The IATA fare level also has had effects on some of the problems 
associated with excess capacity. The present capacity prol)lems ill the 
Middle East, for example, might be quickly improved 1 a reduction 
of the very high fares prevalent in this region. To cite another example, 
when jets were phased in, fare reductions could have helped considera-
I1\. in raisi g traffic to tie new capacity levels. From 1958 until 1964, 
owever, fare reductions were small. 'Tlc large increases in capacity 

and accompanying financial requirements tended to make the airlines 
conservative in their pricig during this period. The possible benefits 
of a large fare redUiiction were by no means apparent to airline manage
llents. 

Pricing inllflexibility has also had an indirect effect on capacity prob
bums which have arisen in periods of re-equipment. Because of tile ab
s'nce of price competition, all carriers feel obliged to re-equip at once 
and in a very short time period (except when equipment restrictions 
're written into the 1bilateral agreements). This aggravates the peaking 

of capacity normally associated with new eq iipment. The shortened 
re-equipment Period has also meant that low utilization, scheduling 
and muaintenmanice problems, and other prob~lems associated with the in
troduction of new equipment, have a proportionally greater cost in
pact than they would if the re-equipment process were more spread 
out. Thus, financial requirements weigh more heavily than they proba-
Myv otherwise would. 

More scope for price competition coild somewhat alleviate these 
problem. Jets have both a cost and o marketing advantage in the long 
run over piston aircraft and hence are the superior equipment choice 
for most carrie.'s. Ilowever. the ability to offer sulstantially lower fares 
on older equipment would provide firms which wanted to delay or 
spread out their equipment purchases an important option. Jet service 
was in fact sold at albout a 10 percent surcharge in the North Atlantic 
until 1963 and still is today on Latin American routes. This price differ
ence was insisted upon bNy smaller carriers which were not equipped 
with jets. The appropriate piston fare discomt in view of the relative 
market demand for jet versus piston service, however, might have 
been mmuch greater. 
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In addition, the internal subsidy via the fare structure has not only 
resulted in a transfer from travelers in the long-haul tourist markets to 
those in short-haul markets, but has also produced a subsidy which has 
benefited inefficient carriers. A number of inefficient carriers have man
aged to gain entry into profitable long-haul routes, particularly the 
North Atlantic. A-erlinte and KLNI (neither is a model of efficiency) are 
examples of carriers which have earned a large share of their income in 
the North Atlantic. Efficient carriers of course have also profited from 
these maikets, but presumably the inefficient have benefited more from 
the protection of internal subsidy. 

Rate of Rettrnt on hzcestincnt 

An efficient allocation of capital within a country requires that it 
be allocated to al! industries so that each earns the same rate of re
turn at the margin. Each industry should earn a return equal to the 
opportunity cost of capital, discounted for the appropriate degree of 
risk in the industry. The question of whether capital in the interna
tional airlines industry has earned its opportunity cost need not be con
celned with a sophisticated determination as to what a "normal" rate of 
return would be for each cointry, since the industry has not earned 
anything approximating such normal rates. The operating results (op
crating revenues less expenses) for the industry are shown in Table 
IX-2.:; Tie restilts do not connote a healthy rate of return, nor are 
they much improved by writing off the 19-17-19 losses as a postwar 
learning experience. All International Civil Aviation Organization 

ICAO) firms do,:idered together earned 1.19 Percent profit on operat
ing revenues from 1950 to 196:3 inclusive, 1.18 percent in 1962, -4.52 
percent in 196:3, 7.5-t percent in 196-1, and a preliminary estimate of 
9.52 percent in 1965. With capital-output ratios slightly less than 1.0, 
the return on capital has been far below normal (1955-63, 1.2 percent; 
1963, 1.9 percent; 196.1, 9.1 p(rcent, and 1965, 11.6 percent). 

It is plen-lature, however, to conclude that too much capital has been 
invested in the international airline industry relative to other indus
tries. The rate of return is influenced by the cost level, which earlier 
was shown to be raised by product competition and also to be illeffec

'The variety of forms of capital financing makes measurement of a rate of 
return on capital difficult. The customary use of long-term debt plus owner 
equity is treacherous. Profit rates on operating revenue are a much more 
reliable yardstick. 
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TABI.E IX-Q. Agyregaie Operating Rerenue, Expense, and Profit of Inter
n(ionad A.ir Carriers, 19. 7-65a 
(In mili,,i(n:iof dollars) 

Year Operaling ( )pratinglRevenue Exlpense Net Profit 

19 t7 1,0- 1,158 -114 
191i8 1,3"24 1,397 - 73 
19!9 1,36s 1,115 - 47 
1950 1,521 1,501 20 
1951 1,804 1,780 Q4 
195-2 ,050 Q,0(3 - 13 
1953 2,314 2,317 - 3 
195.t 2, 500 12,528 fl2 
1)55 3,05 12,17 78 
1956 3,510 38,12 84 
1957 3,971 4,012 - 41 
1958 4,1,22 4,107 15 
1959 4, 805 4, 700 105 
11960 5,t00 5,858 42 

)1 1 5,s03 5,!)l1 -118 
1)62 6,570 6, 7,1 97 
1063 7,215 6,889 820 
196 1 8,11,2 7,500 61e 

9 ,:116 8,.)56 891) 

Siurce: Intcrnatiornal (ivil Aviatin ()r ta i/Ati(1. Dip,.t ,j Slitlistlic, Finr1eiHil)ata, a11mnualissues. 
Crrrieri r., ting t, Iternatiijal Civil Aviatio )rganization.Plrelilnimly. 

tive as a means of determining entry ol the basis of efficiency. Profits are 
also redlc d bccalsc of an irrational route sy'stem, which includes many 
politically-orientlted routes, and by irrational pricing. The low rate of re
turn therefore is not evidence of excessive investment, but rather is a 
result of investnl-wnt by both efficient and inefficient operators and also 
of the general diffcu]ties associated with rationalizing entry and pric
ing in a restricted market environment. 

The welfare aspects of this low industry rate of return are not as 
dire as one inight suppose. Failure to expand capacity as demand in
creased, phis iiado(quatc modernization and product improvement, 
vould he the expected outcome for an inclmstrv in these straits. llow

ever, the wvillin-iess of governments to sulbsidize their airlines lias re
suited in expansion as if profits were satisfactory; there'fore the major 
consequence has been to create or to prolong a subsidy problem. 

These industry data conceal considerable variation among individual 
firms. Table IX-3 presents data on the rate of return for a number of 



TAMLE IX-3. OperatingRevenur, Profit, and Rate of Profit of Selected InternationalAir Carriers,1957-64 
(1)ollar amounts in millions) 

Carrier 
Operating Revenue Profit Prolit Rate (percent) 

__ 
1957-62 1963 1964 1957-69 1963 1964 1957-69 1963 1964 

Aerlineas Ar.getinas 
Qantas Emlpire Airways 
Cruzeir, rrmzil) 

8 9S.435 

394.3!.0 

S9.012 

n.a. 
$ 94.650 

16.853 

$ Q4.478 

110.935 

1S.289 

$--39 . ! . 
17.$0. 

- 1.597 

u.a. 
$ 9.-2 0 

-2.915 

$-6.649 
10.85S 

-2.81 

-40.01 

4.52 
- 1.79 

na. 

9.80 
-17.97 

-97.16 

9.78 
-15.37 

Sabena Belgian World Airlines 
Panair d(, lrasil 
VarigAirlines 

477.579 

163.107 
175.351 

84.3-4 

33.598 
45.561 

90.079 

n.a. 
4!..305 

- 9.0S5 

-26.307 
- 5.466 

-1.()06 

-3.58 
-5.848 

0.303 

n.a. 
-12.59S 

- 1.90 
-16.13 
- 3.19 

- 1.19 
-10.68 
-12.84 

0.33 

n.a. 
- 5.q6 

Canadian l'aifitc Airlines 
Air Canada 
Civil Air Transport (Forruosa) 

t10.754 

85.145 

37.417 

5(.099 

184 .466 
8.655 

57.251 

n.'t. 

8.7-8 

--. 134 
16.(17 

- .020 

0.597 

10.4-25 

0.002 

5.448 

I'at. 

-0.002 

-10.50 

1.95 
- 0.05 

1.15 

5.65 

0.00 

9.55 
it.a. 

- 0.0-

Ethiopian Airlines 
Fimmnair 

Karhumaki, Veljeksef 

50.013 
65.800 

10.801 

13.829 
94.060 

9.871 

16.811 

292.,205 

1.10 

6.809 
1.981 

- 0.511 

-0.495 
1.110 

-0.139 

1.992 
-2.059 

-0.057 

13.61 
3.01 

- 4.73 

- 3.5S 
4.57 

- 4.84 

11.84 
- 9.27 
- 4.74 

Air France 
Thai International 

Lufthansa German Airlines 

1436.569 
134. 178 

430.477 

333.655 
69.437 

142.530 

-98.3920 

u.n. 
172.450 

-16.340 
1.$73 

-80.147 

-4.411 
4.728 

-0.808 

6.161 
n.a. 

5.965 

- 1.14 
1.40 

-18.69 

- 1.3-
6.81 

- 0.57 

!2.06 
n.a. 

3.45 

Air-India 
Indian Airlines 
Garuda Indonesian Airways 

205.005 
161.,84 

98.947 

56.099 
40.499 

15.048 

6-2.695 
n.a. 

3-.344 

11.793 
- 2.011 

11.913 

8.030 
1.548 

12.900 

7.558 
n.a. 
5.754 

5.72 
- 1.95 

192.04 

14.33 
3.8%! 

14.6e 

19.05 
n.a. 

17.79 



Aer Lingus 

Aerlinte Eireann 

Alitalia Airlines 

77.173 

40.790 

419.140 

20.101 

16.390 

152.390 

21.535 

19.650 

174.368 

1.902 

- 2.254 
14.,70 

1.00.2 

2.400 

8.300 

Q.145 

3.308 
7.073 

-
2.46 

5.53 
3.40 

4.98 

14.64 

5.45 

G.67 

16.83 
4.05 

Japan Air Lines 

MiddlelEast Airlines 
Tasman Empire Airways 

287.784 

84.0O2 

53.260 

105.971 

27.579 
14.060 

126.845 

30.792 
14.791 

-
112.410 

1.132 
3.319 

11.1912 

2.326 

1.080 

16.715 

2.2!34 
1.061 

-
4.3 

1.34 

6.23 

10.54 

8.44 

7.68 

13.17 

7.25 
7.17 

KLM Royal Dutch Airlines 
Scandinavian Airlines Systenj (SAS) 
South African Airways 

849.050 
735.306 

184.001 

152.7-0 
154.664 

43.507 

168.652 
171.684 

147.362 

-e3.641 
-l2.845 

12.295 

-11.540 
9.172 

8.368 

2.912 
17.238 

4.394 

-
-

2.78 
1.75 

6.68 

- 7.56 
5.93 

19.23 

1.72 
10.04 

2.98 

Aviacion y Comercio 
Iberia Airlines of Spain 

Swissair 

21.939 
162.150 

400.780 

8.714 

60.955 

10-2.2-20 

8.497 

79.6S7 

115.626 

- 0.968 

8.061 

10.432 

0.440 

6.39 

4.040 

0.318 

7.1213 

5.824 

- 4.41 

4.97 

-2.60 

5.05 

10.38 

3.95 

3.74 
8.93 

4.60 

Tunis Air 
Turk Ilara Yollari 
British Europ,an Airways 

19.394 

35.38 
7-2.840 

5.148 

7.638 

167.420 

5.225 
8.048 

183.757 

0.687 
- 7.774 

34.663 

0.767 
--2.757 

16.460 

0.705 
-i.062 

11.665 

-

S.51 
2.01 

4.80 

14.94 

-36.13 

9.83 

13.49 

-5.62 

6.34 

British Overseas Airways 

Corporat ion (BOAC) 
Central African Airways 
East African Airways 

1288.810 

44.402 

64.204 

e93.1250 

8.092 
21.344 

322.575 

9.298 
12,2.450 

-

8.324 

e.914 

3.561 

23.230 

0.773 
1.222 

46.894 

0.105 
1.818 

-

0.65 

6.62-
5.55 

7.91 

9.55 
5.72 

14.53 

1.12 
8.09 

Sources: Annual reports of the airlines. Percentages are calculated from unrounded data. 
n.a. Not avaiAIle. 



TAILE IX-4. Operating Revenue and Profit of U.S. International Air Carriers,by Region of Operations, 1946-64 
(In thousands of dollars) 

Atlantic Pacitic 

Latin America 

Year Pan A\nerica) Airways lrans W,,rldAirlines Nrticest(Atlantic oijratios) (all opcratiiis) Airlines 
Pan American Airways Braniff International Pan American-Grace Pan American(Pacific operatiorns) Airways4 AirwaysAir yavs (l.atinAmerican 

oerations) 
Revene r-it R1evenue Profit Revenue l'rofit llevenuc l'rofit Revenue Profit Revenue l'rtit levenue l Profit 

11146 

1947 
1918 

1919 

A-0,3315 

53,1181 
54,617 

56,315 

1-5,5!l 

-6,07 
-8.147 

-16,456 

1W,S6 

-7. 706 
S1,6114 

34,947 

R-4,919 

-S'.150 
-6.031 
- -. 614 

$ 7-( 
451:M 
8,03 

8,611 

$ -09 

-2,!363 
-',3:34 

-1,S67 

$ 7,350 

17,771 
14,41:3 

-24,319 

M-5.69 
-6,IS 
-6,910 3 566 3 -716 
-7,431 3-,439 -1.483 

10.SSS 
13,746 
13:.31 
14,:15 

I-1,545 
-. 2.745 
-1,572 

- 1 ,5 

$54,351 

57,954 
55.1155 
53.376 

$3,360 

-5-0 
-4,365 

-8,548 
1150 

1951 
195t 

1153 

1154 

1955 

19561 
1957 

11158 
19519 

1969 

Ii I 

196t 
1961 

1it I 
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carriers. The ycar 1964 was easily the most profitable up to that time, 
with many carriers reporting profits in excess of 5 percent; preliminary 
data for 1965 indicate even higher profits. The rate of return for an in
dividual firm reflects both its route system and the efficiency with 
which it manages operations. There is a correlation between operating 
efficiency and the rate of return; carriers with inadequate rates of re
turn generally are those which ranked low (see Table IX-l) in terms 
of comparative efficiency (for example, Aerlinte Eireann, Thai Interna
tional, Air France, KL.NI, Lufthansa, SAS, Civil Air Transport, and Pan 
American-Grace Airways). There arc some exceptions. A few carriers, 
although not efficient operators, earned reasonable profits because of a 
favorable systemn of long-haul routes, for example, Qantas, Japun Air 
Lines, and Cartida Indonesian Airways. There were also a few efficient 
carriers which lost money because of a poor route structure. The lowest 
rates of return have been experienced by a number of Latin American 
and European carriers with poor efficiency records. 

Operating results for the major U.S. international carriers appear in 
Tables IX-4 and IX-5. From World War II until the middle of the 
1950s, considerable losses were financed by government subsidy, an ex
perience not unlike that of other nations' carriers during this period. 
Since 1956, U.S. carriers more closely resemble economic enterprises, al
thiough another period of losses was experienced when jets were intro
duCm Ll. At present the carriers are earning large profits, with the expec
tation of still higlcr profits over the next few years. 

In the North Atlantic market, profits have been more than ade
quate since the middle 1950s. The Civil Aeronautics Board (CAB) has 
used this as a basis for its stand against higher fares; the rate of return 
in 1963 appears excessive and was, appropriately, the rationale for the 
CAB veto of the Chandler fares. The high profit rate in the Pacific
approximately 25 percent by PAA and Northwest in recent years
has invoked concern by the CA over fares in this region. The Pacific 
has become especially lucrative as the longer-haul jets have made direct 
service feasible. The CAB has continually requested fare reductions, 
but has had little success. Fare reductions in these markets would have 
favorable consequences for carrier and traveler alike. Based on the 
assimlption of high price elasticity, fare reductions from present levels 
should result in higher loa ."'tors and even greater profits. This is 
the effect of the 1964 fare reductions ,,the Atlantic. 

The Latin American market, by contrast, is notorious because of con
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TABLE IX-5. Operating Profit asPercentage of Rerenne, U.S. International 
Air Carriers, 1956-64 

Profit as Percentage of Revenue 
('arrier 

1956 (6 1963 1964 

Trans World Airlines 0.86 17.55 1.18
 
Pan American Airways (total operations) 7.81 14.19 10. 89
 

Atlantic operitions 6.75 N .91 9.48
 
P'acific operationi 13.3 1 M3. 81 19.89 

L.atin Ain.rican operations -:1.9 4.89 2. 6'8
 
Northwest Airlines 15.90 -10.17 33. B8
 
Braniff International -8.121 -19.01 0Jl
 
Pan %inerivan-;race Airways 1.67 6.25 6.45
 

Civil AcrowiiticsSources: l1ard.Handbook (f .AirlineStttisfir. variousissues: and Internitional Civil 
of.Slatistics, FinaAviation organizationi, Di:,r,1 cial Data, various issues. 

tinual losses. (See Tables IX-4 and IX-5.) The large European carriers 
and the local operators in this region have incurred losses comparable 
to those of U.S. carriers. Excessive capacity levels relative to the level 
and growth of income on the continent are a partial explanation. Low
ering fares inigl:t produce some improvement, but the biggest boost 
probably would come from a relaxation of the mainy restrictions im
posed on equipment and departure times. These rcstiictions have ham
pered rational development. 

The ProductDefined by PresentCosts 

The extent of entry and the level of capacity are important dimen
sions of product definition. While entry rights have been closely 
guarded, the industry does not suffer from inadequate capacity. The 
nctwork of international air service has expanded rapidly-certainly as 
rapidly as market demand would suggest that economic operations can 
be conducted. 

EFFECI'S OF PRICING ON CAPACITY AND SCIIEDULING. The level of service 
in particular markets has been affected by IATA rate regulations. In a 
fixed-price situation, maximizing schedule frequency is the best com
petitive means a firm has of assuring its present and future market 
share. This is an important motivation in view of the rapid growth in 



INDUSTRY PERFORMANCE 179 

TABLE IX-6. Capacity, Costs, and Fares, ..All Scheduled . irlines, 19..7-63 

Tonne- 'onne- Weight Cost Fare 

kilometers kilometers (cts per perLonad (cents 
Year Performed Avaihlihle Factor tonne- toili

(millions) (mnilliowiA) (percent) kilometer klnmntc r 

194733 '2, 3 flJ availab~le), Ierfor~iiei)

1947 '2,13:1 "1,fL2 58.4 128.6 49.0 
1918 '2,509 4,55, ,.5.1 Q9.1 512.8 
1949 ',) 5 ,23 26.1 47.19,S 55.1 
1950 :3,544 6 ,f)((; 59.0 -25.3 42.9 
1951 4,407 7,051 62.5 -25.6 40.9 
195.2 4 ,922 8,109 60.7 125.3 41.6 
195:t 5,575 931 5).6 '24.7 41.5 
1951 6,278 10,;25 59.-2 .24.3 41.1 
1955 7,365 1.,.1O 59.1 '2. ,3 41 .1 
1956 S 568 14,"267 5S.1 24.6 41 .d 
1957 9,8i13 17,04H 57.6 '23.3 40.5 
1958 10,2l)3 17, 816 57.3 '2.1 40.4 
1959 11,713 '2o,251 57.9 '23.7 41.0 
1960 13,06'! '23,373 55.7 '2.1 41.3 
196 1 14,550 127,6;8 52. 6 '2.0 39.9 
1961 16,776 32,0:1 5-2.4 0., 39 .2 
1961 18, 35,6-25 2(0.3 39.239 51.7 

Smirce: International Civil Aviation Organizati,,n, I)i,',l (Salistir., Financil Data, No. 115 (1964), p. 26. 
aAecrage. 

demand. Schedule competition in many city-pairs has driven load fac
tors down to about 50 percent (see Table IX-6). Consumers have 
therefore been forced to take the cost reductions of new technology 
largely in this form, although specific markets have experienced some 
fare reductions. (In most noncompetitive city-pair markets, either pool
ing or capacity and sclhedule restrictions in the bilateral agreements 
have kept load factors higher. ) Schedules appear, in general, to be con
venient enough at present capacity levels that most consumers would 
probably prefer fare cuts if additional cost-reducing technology were 
introduced, and probably even if the fare reductions meant that capac
ity' would be somewhat reduced. 

The low profit rates of the industry periodically produce concern 
about excess capacity, and many industry spokesmen have argued in 
favor of capacity controls. The analysis here suggests that this problem 
has been far overemphasized. Efficiently run jet operations will cover 
costs if demand at the present level of fares yields a 50 percent load 
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factor, and so vill piston operations if the load factor is about 60 percent. 
(The exact figures depend on the stage length and density of tile route 
in question.) The early 1960s was a period of some excess capacity 
since the added jet capacity pushdt load factors dowai to 50 percent 
-below the level whilich would have covered costs of the mixed jet 
and piston fleets in operation at that time. However, fare reductions 
would have done much to offset this. Moreo'er, the effect on costs of 
increases in capacity was slight when compared to the effects resulting 
from the phasing it) of new equipment and from learning ]how to use it. 
Aside from tiese few years, the industry should have earned an ade
quate rate of return on the capacity it has provided since 1950. Capac
ity levels are ceitainly not excessive at present, nor would the\, even 
appear so if IATFA fares were not in the elastic range of the demand 
curve. In short, even the entry stimulus of external effects has not pro
duced allv significant capacity problems. 

"1i:w T:cHNoI.ocY AND COSTS. A second important consideration of prod
,.ct definition concerns the nature of equipment used. The evolution of 
aircraft technology and its use in commercial aviation has been rapid, 
persistent, and always well received. The airline industry, in the past 
received many of its technological improvements through government
finaired research for military equipment, especially the development 
of four-engine aircraft during World War 11 and, in the next decade, 
the development of jet aircraft. 

The incorporation of the various new technologies into successive 
commercial aircraft models has occ,.-red rapidly. The importance of 
new equipment as a part of competitive strategy has been domilant in 
this decision-making. Often relatively small changes in design, speed 
have proved very important in airlines' equipment choices. Much of 
this press.are for new equipment ha" arisen from the North Atlantic 
market. The advancement in equipment technology has been oriented 
toward development of long-haul luxury aircraft; application of this 
technology to shorter stage lengths has occurred onl' very' recently. 
The IATA pricing regulation has been important in channeling aircraft 
technology in this direction. 

The airline co.stmer has borne only a portion of the "ost of this 
rapid advance. While the basic development costs involved in piston 
and jet technology have been government-financed, the cost of de
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veloping this technology into successive commercial aircraft models 
has been shared by many. 11apid rates of depreciation permitted by tax 
authorities have imposed some portion of aircraft development costs on 
the public. Successive piston models displaced byey,' e(lhil)Ient in 
the 1950s were sold tor capital gains to U.S. local service and smaller 
trunklines; this represents a portion of the costs of the ch;:age in tech
nology shared by trunkline and local-service travelers, and also by U.S. 
taxpayers in the form of subsidy support of local-service operations. 
'I'lle trunklines tiemselves have paid some portion of the costs, particti
larly for the last set of piston planes sold in the late 1950s. Finally, the 
aircraft manufacturers have paid some of the cost through low profits 
or hankruptcies. 

D( termining the rate at which travelers desire development of new 
equipment is very dlifficult. If more pricing fle:;ibility were permitted in 
marketing older equipment, the demands of the traveling public for 
the latest technology riight not be so strong as at presclt. Inlereising 
tourist travel by peopl.\who are more price-consci 1s ol Id reiiforce 
this effect. The supersonic transport, of course, presents this problem 
in particularly acute form. The development costs and risks are far be
yond the ability of commercial interests to assume, and public officials 
are faced with determining among other things now minuci pcople will 
pay for this technology. The U.S. government appears prepared to as
sume the initial development costs of about $5 million per plane; and 
while the economic future of supersonic aircraft is most uncertain at 
present, it is not beyond reason to expect this sort of devv opment cost 
to be marketable in the future. 

RU'.SI'ONSIVENESS ) TO CONSUMER01NI)USTIY I'EFEBENci.:s. A final consider
at ion of product definition concerns the variety of the product. Al
thtough product comupeti:,o:: has been considerable, consumers' prefer
ences in product cji iality and in variety of ser'ice; offered have not 
been heeded in many respects. The success of charter operations, spe
cial excursion and group fares, and Icelandic's cheaper propeller ser
vice is evideice that sonic consumers wotuld prefer fare redimctions and 
a more austere service. The success of higher-density seating classes 
adds to thmis evidenC:. Consumers are fairly begging for this sort of 
product cnange, which IATA and mtich of the industry have been re
luctant to implement. 
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Summary 

The economic performance of the industry has been mixed. Many of 
the weaknesses in tile performance, however, are more apparent to tile 
economist than to the traveling public, The willingness of governments 
to subsidize has produced a wide network of air service with high 
safety standards and reasonably convenient schedules. Air travelers 
have been forced to pay a somewhat higher price than would be neces
sary if the industry were rationalized, but most oif the cost of the ineffi
cieney has been paid for by general taxatim via smhsidies. Vile subsidies 
permit the widespread variation in operating efficiency noted above. 
More generally, the desire of governments to further the short-run in
terests of their carriers, even at the cost of entry restrictions and uneco
nomic pricing, has largely, eliminated many competitive pressures to
ward rationality and has produced the performance described here. 



CHAPTER X 

The Relationship of Structure 
to Performiance 

Ti TIIEORY OF INDUSTRIAL ORGANIZATION has suggested a 
number of relationships whereby industry structure, defined to include 
both techiology and the regulatory environment, has an impact oi 
performance. These relationships in the international airline industry 
have been described above. 

There are several directions in which industry structure might be al
tered, with i variety of implications for industry performance. Less re
liance on competition and more on the regulatory environment is one 
possibility. The development and implementation of additional politi
cal processes for making decisions on entry, capacity, pricing, etc., in 
the industry would, however, be a conside'able task. Questions of ad
ininistrative ease and effectiveness would be important in evaluating 
any such proposed change. More reliance on regulation would place 
additional burdens on regulatory processes and institutions, ']hi .h al
ready appear overtaxed. It would probably be difficult to insti' .e ad
ditional nonmarket processes for decision-making, in an industry as 
complex and rapidly changing as tI isone, which would not produce 
further inflexibilities and rigidities in the industry's response to chang
ing market conditions. 

Conversely, more reliance could he placed on competition and the 
market place. The important issues are twofold: How "'ill the oligop
oly market structures which necessarily prevail in airline markets per

183 
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form? Can state interests be suppressed sufficiently to make a more 
competitive market feasible? This chapter will argue that coripetitive 
airline markets would perform wvell. Unfortunately the political reali
ties of vested national interests redi ce considerabhl the number of 
structural changes in the mnarket which are politically feasible. Appar
ently the industry must take on sone fo)rm of limited Comlpetition. 

This chapter will consider the expected perfoiiMances of a variety of 
market structures, some more competitive and some more restrictive 
than the prevailing arrangement. Tile market structure vhicl appears 
at present to he most feasilile and effieaciois is one in which as much 
pricing and marketing flexibility as possible is encouraged in an envi
roninent of regulated entry. 

Open Collpetiti1 

An environment of open competition has beini suggested frequently 
and 1romn a number of quarters, and the effects have been assessed var
iously as favorable or iunfavorable. Unfortunately, the economic assess
ments have left somethi ing to be desired. Caves's analysis of tile U.S. 
domestic airline industry' ahid possible de-reglation is the best start
ing point for considering a competitive model for the international in
dustry. 

Caces's Recommenuations for U.S. Domestic Industry 

The usual prediction for competitive airline markets is that cut
throat competitive behavior would resiut in sharply reduced public ser
vice. 1)e-regulation in the U.S. domestic industry vwould ostensibly lead 
to a huge scramble for the profitable city-pairs now being served and to 
extrenle instability in the form of sceldilild capacity and prices. Safety 
concessions might also he made in the course of the computition. The 
eventual comsemqueice w\olild be virtual monopoly by the victorious 
firms. 

Caves has electiveh refi le(d this argument by pointing out that there 
is no eonomie reason for expecting such a reaction. Scale economies 
are not large, entry into and exit from both the industry and( individual 

Richard E. Caves, Air Trausport and Its Regulators (I larvard Uni'ersity Press, 

1962). 
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markets are relatively easy, capital-output ratios are low, most costs are 
variable, and the're is some opl)ortunity for pro(dict computition. All of 
these conditions are incmsistenit with pre(latory price ciittinig that 
would drive out Coilpet itors al(l create a monopoly positio. Caves 
suggests that dc-regulation of' (lie major city-pairs (of sufficient de
tlnlid to sustain more thall one carrier) would ave' favorable results. 
It would enable filrms to shift capacity and (iter markets so as to ra
tiolialize their route s'stlm ill terms of service with their available 
vqiuipile(nut. I fe sii csts that some city-l)air markets wvoild IlC served 
both by large trunkliies ofhuring through service anl iyvSpecialist firms 
with equtipintint suited to the particular turn-around service. Ease of 
(ntr' and the appearance of Specialist fir Is %oldhel) to reduice the 
rc1oglized illt(r(hledcli(ece and tile resultant parallel action that 
somewhal t restrains Co)ipititioii illtile present indulstry; therefore in
creasel prodict and market iniiovationi woul probably occur. Caves 
C(i)lIllu(.s that there i.suo reason to b(li(e that eithecr a sporadic or af 
excess level of Capacitywvouild lhe provid(,. with capacity d(ecisions re
suiltinug in losses ill tle major uiarkets and high profits in all smaller 
markets: nor, Ile coui.i(lues, is there reason to believe that excessive in
vestment in few capacity \voulh be made.Rather, the additional mar
keting Comlpetitiol and flexibilitv should improve thei wrformance of 
the markets..2 

Arinictil.s A.m.,ai.sl Open Comp-'ition in the InternalionalIndustry 

A not dissimilar dialolruie has taken place among analysts of tie in
terlntioial industry. \Vheaeroft' hais presented the latcst and most 
succinct version of the arguinents advoc.atiig the necessitv and desira
bilitv of re"glation. V1'(.itcrot o(bserves that some of the benclits ac
cruinig to a country from iiatioial airli le s\'ici-llctii)!il (lefeluse, 
prestige, stimulus to tle ()iiiiitiv's do(lstic aircraft ihistry, and con
triluitioll to social iverlicmlI ('aIalh-ar eteriil ellects. Private doci

\Vhleatcroft ar .uies furthlr that the "iatur:al econmic cluiracteris'i 's" 
are su(h that unregiilaud aidine nrkelts will not achieve desired pol 
icy olbjectives. The :.ize (if markets is such that oligopoly nccessarily ex-


Ibid.. pp 37S-7, i'.17-18. 
Stphlti \\'hitcrolt, Air "'rnsport Policy (London: Miihcl j.oseh, ltd., 

19(i.1), p)p. 4t6-65. 

http:A.m.,ai.sl
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ists, and it is an oligopoly which will not reach a stable equilibrium. 
Tile absence of scale econoinies and the inability of"any existing airline 
to differentiate its product mean that there are ,no significant economic 
barriers to entry. This inability to compete on the basis of product plus 
the ease of entry means to Wieatcroft that price competition by both 
existing firms and new entrants would be severe; disastrous price wars 
would be a likely outcome. 

In the abhsence of these 1irriceis to new entry it is unlikely that an un
regulated air- trisprt iidustrv woild achieve the stable equilibrium that 
has been attaiiicd in other oligopolistic industries. It is nuch more likely 
that there will always be ,iewconiers who, in order to establish thiemselves 
in a new market, will offer lowcr rates than those of the existing operations. 
This action is almost cetair to precipitate a rate war because, without the 
protectiin of a ch';rlv diffelentiatcd product, the established operators are 
certain to retaliate. Such price wars can be ruinous for all coi0petitors. 

Finally, lie points out that the decrease in unit costs as a carrier's pas
senger volume in any city-pair increases is such that service by more 
carriers rather than fewer carriers is likely to raise operating costs. 

Arguinents for Strong hdustry Competition 

Some questions can be raised concerning this interpretation by 
Wheatcroft. Leaving aside for the moment the role of public subsidy 
and state intervention-the importance of which Nh'leateroft quite 
properly points ouit-the cconoinic chiracteristics of the industr' do not 
appear to lead to the poor pcrforiance lie suggests. It has been shown 
above that economic structural traits exist in the international airline 
indust ry similar to those Caves noted in the U.S. domestic indi strv: no 
significant economies of scale, casy entry, relatively low fixed costs, and 
a steadv and rapid growth in demand. The fairly large nmnber of 
fiims, inaiie of which have suibstantial "staying power" in the event of a 
price war in any given city-pair, would discourage atteipts at preda
tory action aimed at establishing a monopoly.In addition, ease of entry 
would not )ermit a iioiopoly or a stable oligopoly to maximize joint 

profits. Moreovet, it does not follow that easy entry necessarily leads to 
excessive entry since there are no 'cononllic grounds for firms to enter 
if profits are below competitive levels. There would appear to be no 

'Ibid., pp. 55-50'.) . 'Ibid., pp 56-57. 
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economic basis for the result of easy entry to be an irrational pattern of 
ently or unstable service to the public. 

There are additional features of the international airline industry 
which would tend to improve performance in a competitive environ
ment (assuming for the moment that governments could allow pricing 
and entry dcisions as in a competitive market). One is the increased 
scope for prodtict differentiation. Tliere is an increasing number of 
plane types available, and th(, diferent nationalities of the carriers 
allow more differences in cabin scri c- Moreover, different carriers 
would have an advantage in different types of services because of wide 
differences in relative factor prices, a difference vhiich is potentially 
the source of considerable product variety. In an environment without 
International Air Transport Association (IATA) restriction on price or 
product, a Miuch wider product variety, in both service and price, would 
be available-a variety whlich woiild more nearly correspond to con
suimers' dictates. There is also evidence that, in addition to the estab
lished carriers, a number of specialist firms would quickly appear. Ice
landic is one such example already in operation. The nonscheduled 
carriers in the North Atlantic and elsewherp also appear eager to ex
pand their operations. Additional applications by would-be charter op
erators are continually being refused. A very dense market (Paris to 
London, for example) would almost surely attract a specialist firm 
operating a closely scheduled turn-around service; performance in this 
type of market would surely be an improvement over the performance 
of the present two-firm monopoly pool. 

The likelihood of more entrants which would emphasize charter and 
special product types points up another characteristic of the interna
tional industry that would help to make competition effective-the 
large number of firms. Over the next decade there will probably be at 
least two dozen carriers which will be important operators in the long
haul markets and many more which will become important regional 
operators. Although the level of demand in particular city-pair markets 
is such that only one or a few carriers can proflitably exist, there is a 
high likelihood that any firm will face different rivals in many of its 
different markets; this is in contrast to the U.S. domestic trunklines, 
which tend to compete with the same firms in many of their important 
markets. This characteristic of the international airline industry would 
tend to make collusion more difficult. (It would also make predatory 
price or scheduling competition difficult, since a considerable coinci
dence of route structures would be necessary for a firm to conduct ef 
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fective "economic warfare.") The diversity of vested national interests 
would have a similar effect. When combined with ease of entry, it 
would appear that joint profit maximizinig, yielding abnormal returns, 
vould not be a likely outcome, and if it did occur, it probably vould 

not long persist. Price or marketing competition, or both, appears more 
likely. III short, the economuics of airline operations do not lead to any 
obvious necessity for regulation. 

The market size which is large enough to sustain more than one firm 
-without imposing significantly higher unit costs on each firm as traffic 
density decreases-can be dcetermin(d empirically. The decline in 
costs was made explicit in Chapter V. There are certainly large num
bers of city-pair markets of sufficient density that service by more than 
one carrier \viil not significantly raise unit costs for all. The market sizo 
"sutfficicit" to support than ouemore carrier and yet not have signifi
cantly higher unit costs is not unambiguiously defined. The static cost 
comparison of one large firm versus several smaller carriers must be 
weighed against the expected favorable dynamic effects on market per
formance of competition among firms. 

Unfortbimatch" the interests of governents mean that a competitive 
market in the customary seuse of the word is infeasible, probably as 
politically infeasible today as inl 19 1-. WIile there are more carriers 
able to compete omia fairly equitable basis than in the immediate post
war years, there are still many firms which would be unable or unvill
ing to compete in al open market. laux' of the developing countries' 
carrims, for example, have inferior equipment and technical skills. Fur
thermore, the bilateral entry process is now firmly entrenched; many 
nations would not be anxious to give up their share of "traffic of na
tional origin" in order to bring about open entry. The commitment to 
subsidy also appears well entrenched. Open competition, although an 
attractive industry structure on many counts, is therefore largely an ac
ademic issue. Analy.is of open competition is useful, however, since it 
suggests ways in which the present limited competitive market struc
ture might be altered to improve performnance. 

Totally Regulated Industry Structure 

The other extreme in possible market structures would be strict de
termination of capacity and prices by an international authority, which 

http:Analy.is
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either owned and operated the aircraft or dictated decisions to tstate
owned carriers. The major advantages of this ostensibly would be pro
vision of coordinated schedules and better utilization of equipment. 
Presumably these could result in lower fares. 

Such systems arc also politically infeasible for a number of reasons, 
the most important being the unwillingness of nations to entrust such 
an authority with the requisite power. It also seems unlikely that na
tions would be able to agree on a set of ( bjectives to be used in the 
decision-making. These probloms prevaile(! in 194-1, and they persist 
today. 

An alternative to such a system would be one in which capacity, 
schedules, and prices were determined by means of bilateral or multi
lateral agreements among carriers. Such an international cartel could 
presumably achieve the scheduling and utilization advantages that have 
been cited above. 

Whatever appeal exists for these sorts of cartel arrangements is more 
than offset by associated disadvantages. In the context of the present 
jet technology, the absence of scale economies, th cost savings made 
possible by spares pools, and the high utilization of equipment 
achiee( by many small carriers suggest that firms acting as a cartel 
would not perforin more efficiently on a unit cost basis. Nor is schedule 
duplication se-ious in any but the smaller markets. A reduction in the 
governirental commitment to sulbsidy and an environment of increased 
competition probably would do far more to increase firms' internal 
efficiency than agweements among firms on schedules or capacity. Per
haps most importait in this assessment of the predicted outcome is the 
general failure of caitel-dominated markets to achieve high perform
ance. Cartel arrangements do not generally lead to fare or marketing 
experimentation. A cartel arrangement therefore does not appear to be 
an economically desirable structure. 

Looking somewhat ahead to the advent of the supersonic transport, 
its high fixed cost and large capital "iquircments will preclude 
entry, at least initially, by many e .rrierm. Arguments favoring a car
tel arrangement, perhaps entailing joint ownership, pooling agree
ments, schedule coordination, or revenue sh i-;ag, will have their advo
cates. Such a change is unwarranted. The basic management problems 
of supersonic service do not appea: much different from those of sub
sonic oerations. The problem of higit capital costs, which will put a 
premium on equipment utilization and scheduling, is similar (in kind if 
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not in degree) to that of present jet operations. The same problem will 
exist for airlines using jumbo jets in the next decade since the capital 
investment per seat will be nearly as large as for the supersonic planes. 
Nor does the marketing problem appear significantly different for the 
supersonic aircraft. Pooling or cartel arrangements would probably sac
rifice marketing innovation for little or no gain in scheduling or equip
ment utilization. 

Limited Competition 

An environment of limited competition includes a range of possible 
industry configurations. The present restricted enviro.iment is one such 
possibility, but there are alternative types of market environment 
which hold the promise of improved industry performance. The extent 
to which they are realized depends in large part on nations' evaluations 
of the roles of their own flag carriers and on the degree of protection 
they maintain. Both the need for protection and the propensity to 
maintain it will decline in some countries in the future, while protec
tive policies will be retained in others. It is important that the market 
structure of the industry be shaped so that the tendencies toward less 
restriction can exert their influence. The opportunity for rationalization 
of the industry within the context of this mix of restrictive and compet
itive policies is discussed below. 

Possibilitiesfor Chanwcs in Attitude Toward Subsidy 

One of the most serious deviations from competitive conditions-and 
one unlikely to change in the immediate future-is the commitment to 
subsidy. Government attitudes concerning external effects, "infant car
rier" needs, and the necessity to support a flag carrier (whether 
efficient or inefficient) in its competition with other chosen instru
ments, will surely persist. 

It is difficult to estimate how much subsidy nations would be will ag 
to pay in support of their flag carriers, or vould be willing to pay if 
they participated in a market free of entry and price restrictions. In the 
long-haul markets, removal of entry restrictions would probably lead to 
excess entry and capacity. As a practical matter, however, any price or 
scheduling war leading to large losses would constitute a dispute 
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which would quickly reach diplomatic levels. Subsidy wars are far less 
expedient than a denial of access rights and a breakdown of any multi
lateral agreements which were the foundation of the competition. Tile 
biggest cost of the commitinent to subsidy and support of flag carriers 
is the restriction bred by concern over the amount of subsidy to be 
drawn from public treasuries. If nations are ever to forego restrictive 
policies, a change in attitudes with regard to subsidy support of flag 
carriers must occur first. 

Litte can be done at present, apparently, to discourage the commit
ment to sulsidy or to achieve agreement among nations concerning 
what constitutes a rational subsidy plan. The one beneficial step avail
able to nations favoring industry rationalization is to insure that the 
subsidy burden falls on the inefficient carriers and on the countries 
committed to subsidy. A rational fare structure eliminating geograph
ical cross-subsidization and the iW-icit subsidization resulting from 
excessive service competition wouk, oe a proper step in this direction. 

Possibilities for Changes in Entry Restrictions 

Entry conditions are the most intractable part of market structure. 
The proper economic advice is to keep entry as free and flexible as pos
sible. Such advice, however, is not likely to be followed; the bilateral 
entry proce,;s is deep-rooted, and virtually all countries are unwilling to 
give up their control over access rights. Nations have, if anything, 
grown more restrictive over time. This tendency applies not only to the 
newest carriers of the developing countries trying to establish them
selves, but also to U.S. carriers hoping to retain a large share of traffic 
generated in the United States. Only a far more liberal attitude than the 
prevailing one, by all governments, will lead to an easing of entry re
strictions. 

Nations can be restrictive in three ways, listed in order of decreasing 
desirability: by being very careful in awarding access, though still fol
lowing Bermuda principles of no capacity restrictions; by including ca
pacity and frequency restrictions in the bilateral route agreements; or 
by creating poolhng agreements. None of these restrictive methods is 
desirable from an economic point of view. Pooling agreements appear 
the least desirable, since they create a common interest which seriously 
undermines competition. A pool which controls capacity and shares 
revenue is not likely to encourage innovation in the form of service or 
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price changes. Detailed specification of capacity, frequency, departure 
times, or plane choice in bilateral agreements is probably next, for such 
restrictions considerably complicate bilateral negotations. They have in 
many cases produced such severe constraints on a route as to make 
economic operations impossil)le. Frequencies and departure times may 
have important effects on the case of equipment maintenance and the 
ability to achieve satisfactory utilization rates. Decisions inade in the 
bilateral bargaining process that are suel, a, integral part of a firm's 
operation tend to make management's job far more (lifficult. 

Bermuda-type agrcemnents wilh0 no restrictions are the entry proce
dmre which would he most conducive to improving perfornance. A pol
icy of carefil roceto granting ca), of course, be very restrictive. Presum
ably a policy of careful Blclm,-la grants would mean that each nation 
would make its route agreenomnts itft(,r w(ighing estimates of traffic to 
be gained and Wt. ia max be cases where noWith sh system, there 
mm itually ac'ptabltk concessions canl he found (perlhapls no single
carrier market exchanges are available), and hence no entry occurs. For 
example, it may be difficult for the United States to find a route 
conccssiOl bW a small nation thiat it feels is compensatorv for access to 
a city in the United States servicing international out s. In thuse cir
cunstances, such an impasse res;ulting in no entry is an outcome prob
ably preferable to an agreement wh ich permits the foreign carrier ac
cess to New York only a few times a week or in some other wax re
stricts operations. 

Perhaps the best justification for reconmending that the industry re
strict entry by making careful route grants along Bermuda lines, ratlher 
than by making detailed capacity restrictions in all agreements, is that 
entry is already widely extended. In these circumstances, careful route 
grants would appear wiser than added entry suibjcct to mnanyx restric
tions. The geograpl ical entry pattern rsuling from nations bargaining 
on these terms might not produce route systems which lead to exces
sive additional costs. As it matter of perspective, the geographical pat
tern of a route systemn cre:ated by the emonomic market potential of par
ticutlar cities does not always lead to the most convenient pattern for 
seheduling airline service. Careful bargaining among nations on the 
basis of Bermu da principles might not, in short, prohice route systems 
that are overly costly, especially relative to the other methods of re
striction which are available. 
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Possibilitiesfor Priceand CapacityFlexibility 

It may still lie possible to reach efficient solutions ir terms of price 
and capacity. Many major markets have several carriers participating, 
and vell two carriers can le sufficient competition if price collusion or 
pooling is avoided. E'ven within the industry's restricted entry system, 
pri(e fle.xibilitv would pay huge benefits. The belnefits of rationalized 
fares wure sisCossec ill Chapter IX. Rationalized fare:; that elininated 
cross-subsidization would, in turn, remove a signlificant source of moti
vation for entr' restrictions aimicd at market protection. 

vmllW!: PICING. IATA rate setting is the one are'a of industry structure 
wihicli is aieilahle to change and which could make time regulated 
comupetitiolm llire effcoti\e. The most radical reconnendation would 
he colpl'tc freedol in pricing. E'en in the conitext of linited eitry, 
free pricing would produce a munch closer approxination to rational 
prieillg thau tie present JATA method. New marketing strategies could 
l)e tried, and Competition could be oriented to price rather than service, 
Certainly the long-haul , delnse markets would( experienc sine price 
reductionis. The l.rge niliber of firms in the int'riiatiolal airline indus
try would make colluisioi difficlt, and it certainly sueis unlikely that 
aiV co(llhision which occurred could result in higher prices tlh;an the 
present I.\TA systemn produces. There appear to he enough carriers of 
suflicieunt imlportanc;e in tie industry which could reduce and rational
ize fares (especially if those airlines were sufliciently prodded by their 
governments) to make a flexible price policy' worthwhile. 

The degree to which prices would approaclh rationality would de
pend essentially on the cooperation of governments-specifically, on the 
extent to vhich thev r(frainued from the use of subsidies or Cntrv rights 
to promote irrational prices. Price competition by the efficient carriers 
colld imnldl' losses for iany others, wlhich is, of cou rse, the reason for 
opposition from many quarters to competitive pricing,. Realistically, 
subsidies would be paid to many carriers to sustain their position, and 
state action with regard to access rights (as a ct,crcive means of in
fluencing price) wvould b1e induced. In short, free pricing is a rather 
radical structural change which would not be easy to implement at 
present, and its success would depend on a changed and more enlight
ened attitude by many governments. It is therefore wortiwhile to con
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sider what can be recommended wvithin the general framework of 
IATA. 

DEFENSE OF PRESENT IATA POLICY. There are industry spokesmen who 
argue that the present JATA friamework is doing a satisfactory job. 
Wheatcroft is one advocate of IATA; he feels that it achieves a satis
factor), balance between private and public interests and that the re
sultant rates have been quite satisfactory: 

Whatever criticisms may be made of the rate agreements arrived at by
IATA it cannot reasonably be said that they represent the decisions of a 
private cartel.' 
... the IATA svsteni of international rate-making incorporates special fea
tires which tend to protce agreinents that represent a reasonable com
promise between tileinterests of the travelitg piublic and tie economic 
health of tileairlilles; and tlhis is tile delicate balhice with which public 
regulation is comstiantv concerned. It will not be s ggested that the IATA 
sys tcim never restilts ilfares which are highcr than might have been charged 
withou t price fixing. of the aitis of a of o icBut one system eco e regula
tioti is to secure stability in tie industrY, and price levels below the costs 
of most, if not all, o)erators would not be cmducive to this objective. 

Wheateroft offers several explanations as to why firms have not 
priced at monopoly levels. First, IATA is not permitted to discuss ca
pacity so it is not possille for carriers to agree to capacity restriction. 
Output restriction and monopoly profits are therefore not possible. See
01](1, carriers fear that their failure to produce a desirable fare structure 
will mean a transfer of this responsibility to intergovernmental negotia
tion; this fear has made the Carriers quite ptblic-spirited. Third, the re
quirement for unanimous agreement gives minorities a strong position, 
and there is an asymmetry in the bargaining which favors the advo
cates of low fares since they would stand to gain in an open fare situa
tion. Finally, governments tot only' approve final fare agreements but 
continually advise their carriers in the bargaining process. In short, 
Wheatcroft argues that IATA achieves a fire balanee between tho 
countervailing powers of airlines and governments and that IATA, 
when working at its best, produces a desirable outcome, 

Wheateroft places the blame for any IATA shortcomings on govern
ments which at times have taken actions which have disturbed this 

' Ibid., p. 77.
 
' Ibid., p. 80.
 
'Ibid., pp. 80-84.
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system of checks and balances. There have been occasions, for exam
ple, in which a majority of airlines have blocked the acceptance of 
lower fares, and their governments have let it be known that they 
would not permit a minority to introduce lower fares. On the other 
hand, he believes the unilateral action taken by the U.S. government to 
lower fares in the Chandler crisis ,vas also improper. In general,9 he 
argues that unilateral action by one government to impose its own in
tcrpretation of the public interest on all airlines is hardly likely to be 
successful, even if that interpretation is impeccably correct. What is 
needed, Wheatcroft argues, is a better understanding by governments 
of their role in order that both of the above extremes can be avoided. 
In particular, he suggests that governments need to agree on the general 
circumstances under which they would allow fares to be decided in an 
open-fare situation. 

CRITIQUE OF PRESENT LATA POLICY. Wheatcroft has properly identified 
the role of governments as crucial in the achievement of rational rates. 
His analysis of past JATA proceedings and the "system of checks and 
balances," however, is more optimistic than that suggested in the pres
ent volume. The entire basis of any check on IATA lies in governmen
tal influence, which unfortunately in the past has been largely unsuc
cessful. Nations other than the United States have generally not taken 
an interest in an), broad interpretation of the public welfare. Govern
nient approval has been readily given to IATA decisions, not because 
the resultant fares are a desirable compromise of airline and public in
terests but because governments generally have had rio wider obective 
than the short-run welfare of their own carriers. With the exception of 
the CAB "unilateral actions," IATA has behaved as all uncontrolled pri
vate cartel. 

The existence of an asymmetry of power favoring the low fare advo
cate in the bargaining is also questionable. The right of government 
disapproval can be used by advocates of either low or high fares; the 
European stand in favor of the Chandler fares exemplifies the denial of 
opportunity for low fare advocates to win their case in an open-rate 
situation. In general, fare cuts have not been arrived at by the action of 
a low fare advocate in an open-rate situation. Neither PAA nor the 
CAB has been able to force its low fare proposals on others in the 
North Atlantic by open-fare situations. The market pressures on fare 
changes have worked only very subtly. 

'Ibid., p. 85. 
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There is no evidence that carriers have assumed a particularly 
public-spirited attitude in their pricing decisions. The information 
available indicates that IATA bargaining and the resultant fares have 
been a compromise of carrier interests, with cach carrier's position re
flecting its profit-maximizing choice on the basis of its own demand 
and cost curves. There isno reason to expect otherwise. Efforts at joint 
profit maximization appear to have becii made inimany routes operated 
by pools. Although IATA cannot control capacity, this does not pre 
elude pricing to maximize joint profits, or at least profits above coipeti
tive levels. The pricing experience in the North Atlantic is relevant to 
this judgment about IATA proccdures. It is the one market where there 
are enough sellers (and ostensibly enough interested govcriments) 
that IATA bargaining should performn well, if it is to perform well in 
any market. The slow rationalization of the fare structure in this mar
ket has been noted. 

Recommendations for Inmprocements in Price Negotiations 
Within the IATA Setting 

The means to improved performance in the area of pricing is in
creased attention and participation 1)),gov'ernments. Governments must 
be encouraged to addrcss themselves to the public interest construed 
on broader tcrms than the short-run success of their own carriers. This 
public attention should Ibe directed toward reducing rates, rationalizing 
the fare structure, and fostering additional pricing and narketing flexi
bility. The cross-subsidization implicit in the present fare structure cx
emnplifies the problem. A major drawback of present IATA procedures 
for establishing prices is the tendency to disguise the consequences of 
cross-subsidization and hence to r'emove price( negotiations from the po
litical arenas where they should properly be reviewed. Public attention 
to the level and structure of fares needs to be more explicit than the 
very loose control over IATA rates which currently prevails. 

The CAB, acting for the U.S. government, has made a small but pos
itive contribution through its attempts to influence pricing decisions. 
The statements of "pricing objectives" made by the CAB to American 
carriers prior to IATA meetings arc issued to convince both foreign and 
American carriers of U.S. objectives and resolve. Only the occasional 
vetoes by the Board have had much weight, however, since PAA has 
almost always initiated proposals for fare reductions long before the 
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Board has stepped in. In the last analysis, the most important successes 
have occurred only as other governments have consented. In the three 
major fare cuts in the North Atlantic market (1c52. 1959, and 1964) a 
change in position by European governments was the turning point in 
the fare negotiations. This is to be expected in an industry v'herc polit
ical considerations have been important, but it also ratler pointedly in
dicates the location of any hope for the future. At least several nations 
which represent important international air markets must assume gen
nine interest in fare rationalization. Without such an interest, the par
ticular mechanies of any fare-setting proced ure will be dominated by 
re, rictionist policies; conversely, given that interest, the means for in
ducing changes can be worked out fairly readily. 

The future of intergovernmental bargaining over the details of fares 
is not 1bright, and certainly nothing appears to be gained )y substitut
ing government bargaining as the sole means for setting fares in place 
of the present conference procedure of carriers. The airlines themselves 
are best suited to this task. Covernments, however, should be included 
explicitly in the IATA bargaining process. If all governments were to 
send representatives to attend and participate in JATA meetings, the 
sessions could become evei more cumbersome than they are no\v, ne
cessitating an overhaul of the bargaining mechanics. On the other 
hand, there wvould appear to l)e no substitu ite for governmental atten
tion to the public interest if a conference procelure is to be retained. 
Since governments presently can veto fares, no additional inflexibility 
would be introduced by making their positions explicit in the negotiat
ing process. It would also help to solve the particular U.S. problem 
created when CAB objectives differ from those of private U.S. carriers. 

The recent experience in determining fares in the Middle East is a 
relevant bit of encouragement for the aforementioned recommenda
tions. An open-fare situation technically prevailed after April 1, 1965, 
because previous IATA fares expired on that date, and no new agree
ment had been reached. The airlines tacitly agreed upon previous 
IATA rates for the most part, which they filed with governments for 
approval. Iowever, the fare from the Middle East to New York was 
reduced. The El Al Israel Airlines group fare of $535 (New York to Tel 
Aviv) had long been contested (the offering of an unrestricted group 
flight of this type was questionable under IATA rules). United Arab 
Airlines in April 1965 led a number of carriers in the region in a move 
to obtain equal rights. This carrier filed a fare of $535 for group flights 
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from New York to Cairo; the United Arab Republic government, fur
thermore, indicated that other carriers and states should comply with 
this rate." TIWA applied for a group fare at the same rate, which was 
accepted by IATA, and all other carriers subsequently followed. This is 
one instance in which concerted carrier and state action brought about 
a significant reduction in fares. Hopefully such an outcome could be 
realized in other circumstances in which governments take an active 
interest in fares and in fare rationalization. 

A similar development occurred in late 1966. El Al, apparently 
prompted by the Israeli Government Tourist office, announced that it 
would offer charters to groups of S0 or more during the winter at a 
$399 round trip price, rather than at the $535 level. Pan Am immedi
atelv seized the opportunity, claiming that this action of the Israeli 
government amounted to a dentinciation of the IATA agreement and 
offered a new set of ineluusixe tour fares for small groups (10 or more) 
over short periods (14 to 21 days) at sharply lower levels. Other car
riers quickly matched these fares." IATA subsequently agreed on a set 
of inclusive tour excursion rates at levels comparable to PAA's pro
posal. Marketing aggressiveness in response to a seasonal peaking 
problem, coupled with government action, has thus produced a favor
able change in IATA fares. 

Recommendations for CharterOperationsand for Non-IATA Airlines 

A structural improvement related to the one outlined above is the 
recommendation to encourage that element in the industry which con
ducts specialized, nonregulated operations. This includes charter op
erations and non-IATA participants such as Icelandic. These elements 
contribute important flexibility to the industry and often produce mar
ket innovations that the industry nceds.2 The nonscheduled charter op
erators in the Atlantic have served this function, having initiated the 
growth of a considerable market. Similarly, Icelandic's contribution in 
the North Atlantic market should not be underestimated. The permis

"Air Travel (May 1905), p. 69. 
"Pai, J. C. FricdlanIder, "A Subjunctive Review of the Atlantic Air-Fare Caper,"

and David Collan, "Tli $230 Non-Blackout Ticket to Europe," New York Times, 
December 4, 1966, Section XX, p. 5. 

"Caves has suggested that market innovation in the U.S. domestic airline 
industry has tended to come from small, "disadvantaged" firms. Caves, op. cit., 
pp. 425-26. 
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sion granted to SAS to match Icelandic's propeller rates is a proper 
encouragement of this sort of marketing innovation. These non-IATA
controlled services provide an important check on the level of IATA 
fares, partially' offsetting the maintenance of high fares and low load 
factors. As noted earlier, schedule frequencies in most of the large mar
kets are such that this sort of iionschedtiled service with lower fares 
and a higher load factor would seem to be recommended. 

This endorsement of charter operations must answer the charge that 
charter operations and other promotional fares wvill undermine sched
tiled operations and thus result in chaotic service. The argument is that 
charter service will force scheduled service to reduce its fares, and 
since average revenue per seat can be maintained only if load factors 
increase proportionately with the fare reductions, it may be necessary 
to reduce schedile frequencies. Reduced schedule frequencies will 
then reduce the service gap between scheduled and nonscheduled op
erations, further aggravating the problem for the scheduled operator. 

This is an unrealistic view. Problems for the scheduled operator may 
occur in extremely thin markets (service once or twice per week), hut 
in the great majority of routes even cousiderable reductions in schedule 
frequencies to meet charter competition would riot markedly reduce 
the service differential between the two. It is inconceivable that charter 
operations could seriollsly disrupt scheduled service in international 
markets of average aind above average density; the North Atlantic 
clearly faces no serious threat along these lines. 

The likely outcome of unrestricted entry and pricing for charter op
erations would be, first, a rediuction in the price difference betveen 
scheduled and nonscheduled service as IATA fares are forced down 
and, second, a moderate penetration by the charter operators in the 
denser, tourist-oriented markets. Much of this market consists of only 
occasional travelers. Charti.r operations would not be an important 
drain on passengers of scheduled operations in the markets of lesser 
density. 

It is important, of course, that charter operators not be subsidized 
lest this undermine scheduled operations. Since many governments are 
reluctant to permit charter operations and would be concerned about 
subsidized operators, there might be some hope for a multilateral 
agreement on the terms of subsidy to such carriers. An agreement lim
iting subsidy in this area might gradually have an impact on govern
ment attitudes with regard to all subsidies. 
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Recoinmenda'ionson Mergers 

A final aspect of industry structure concerns mergers. Since World 
War II there has been a definite trend toward merger in the industry. 
This trend may have diminished in the last five years, but it has been 
supplemented by a great increase in intercarrier cooperation through 
pooling agreements. In general, the merger trend has gone sufliciently
far in the industry that there apparently are no significant gains to be 
realized from further mergers; this is especially true in the nations wvith 
the largest carriers, which already have undergone a considerable pe
riod of rationalization via the merging of smaller carriers. The justifica
tion for this position against further merger is hascd on the general 
conclusion that cost reductions resulting from merger are not large, 
while the increased market concentration could reduce competitive in
centives. Significant scale economies are not present, and pooling ar
rangements in the form of spares pools and subcontracting can pro
duce nearly all of the cost savings of merger. Even quite small firms 
can compete with the aid of sch arrangements. 

In recent years a number of mergers have been proposed involving 
some of the industry's largest carriers-PAA and T\VA, BOAC and 
BEA, and Air Canada and Canadian Pacific Airlines. Fortmnately none 
has been consummated. In the latter ease, it was realized that the Ca
nadian markets are sufficient in most instances to sustain competition. 
The T\VA-PAA merger likewise appeared to be an unnecessary crea
tion of market power without significant cost savings. The 130AC-BEA 
merger was dropped for a number of reasons: the carriers did not 
operate a common set of plane types, had little route or station dupli
cation, and vere so large already that no saving in overhead costs 
would result from merger.'" In each of these cases a merger would 
have created a colossus in size but would not have eliminated much 
common overhead expense. 

The most important merger proposal still pending is that of "Air 
Union," a proposed consolidation of Air France, Lufthansa, Alitalia, 
and Sabena. KLM, originally a participant, withdrew when it could not 
agree to the terms, but subsequently re-expressed interest in joining. 
Luxair is also a possible member. The proposal is to pool all equipment 

" Wheatcroft, op. cit., pp. 118-27. 
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and sales efforts, to fly all schedules at agreed frequencies, and to di
vide revenues according to an agreed proportion: Air France, 3.4 per
cent; Lufthansa, 26 percent; Alitalia, 20 percent; and Sabena, 10 per
cent. The argument offered in favor of the merger is that it would re
duice sales costs and would provide better schedules with less excess 
capacity. However, since the carriers have such a large variety of 
equipment, technical cost savings from the pooling of equipment are 
(piestionable. The end result would he an unfortunate reduction of 
coinpetition in Ei [rope. 

Thie political problems are such that a successful merger seems re
mote. The governments involved have never fully accepted the scheme. 
It took ecnsiderable effort in the airlines themselves to agree upon the 
original percentage shares, jince this involved reconciling different 
cost levels, market shares, and markec growth rates. It now appears 
that another reconciliation effort is needed since tihe recent growth of 
Alitalia and Lufthansa has made these carriers discontented with the 
origrinal division of revenues. Nor have the political issues of national 
sovereignty l)een resolved. France has indicated concern over loss of 
her identity in such an arrangement and has also requested that Air 
Union buy onl\ Common Market aircraft, which essentially means 
French aircraft. Alitalia objects strongly to this. It would appear that 
Air Union is a long way from consummation. 

The overall economic effects of further merger in the industry do not 
appear heneficial. Mergers would not he a quick and easy solution to 
the political influences which have produced inefficient performance. 
The political reconciliation necessary for merger is such that agree
ments could be reached only by carriers with similar motives: for ex
ample, by a number of European carriers striving to protect their share 
of intra- and through-Europe traffic, or by a number of carriers of less 
developed countries, anxious to show the flag. Mergers of these types 
would not suddenly convert a political entry process into one that is 
economically rational. There is no reason to believe that a merger of 
inefficient carriers following protectionist policies will produce a single 
carrier which is any less restrictionist. 

An exception to this stand against mergers should be noted regard
ing certain regional carriers in the less developed nations in Latir 
America and Africa, where some additienal consolidation could be 
beneficial. Air Afrique, a consolidation of the airlines of eleven former 
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French colonies, is one good example of a l)eneficial merger. Air Af
rique has made a rational beginning in that it has taken over French 
routes and is leasing equipment and receiving aid fromn Air France and 
Union de Transports A(riens until it can afford its own. This is in sharp 
contrast to those African carriers, such as Ghana Airways or Nigerian 
Airways, which have embarked on very ambitious undertakings and 
appear to be extending themselves irrationally into the long-haul jet 
markets.,, 

Summary 

Political considerations make a purely competitive environment an 
infeasible alternative to the present induslry structure and also render 
somewhat dubious the ability of competition to produce economically 
efficient performance. At worst, the conmitment to subsidy would re
sult in a breakdown of free access rights; at best the industry would 
probably persistently operate at excess capacity and with small losses. 

While an environment of limited competition is unavoidable, the in
dustry could do mulch better than it presently does. The structure 
which will yield the best performance is one in which as nucl price 
and marketing flexibility as possible is forced into the existing system 
of restricted entry. The right of governments to control access is not 
one which will be given up in the foreseeable future. On the other 
hand, it would seem possible to introduce more rational pricing than 
that which emrerges from IATA at present. Governments should take a 
more active role in supervising IATA rate setting, with the objective of 
encouraging and expanding the latitude for price competition. Price 
competition should result :inprices nore nearly in conformity with 
marginal costs than they are at present. Rational pricing also would 
eliminate the cross-subsidization of inefficient carriers. There would 
still be natural monopoly markets and monopolies by collusive agree
ment vhich would enjoy excessive profits; this situation, however, 
would be no different from th.t arising fioin IATA control, where col
lusion is very easy. 

"See the discussion of Air Afrique in Anthony Vandyk, "Air Afrique, New 
11-Nation Airline," Airlift, Vol. 26 (April 1962), pp. 19-20. 



CHAPTER XI 

Recommendations for U.S. Policy 

INTERNATIONAL AVIATION POLICIES of the United States have 
been examined from time to time, usually as the result of some oatcry 
by the public or by a carrier. The Smathers investigation of entry 
agreements in 1956 was mentioned earlier. The latest and by far the 
most substantial review was undertaken by an Interagency Steering 
Committee appointed by President John F. Kcnnedy in September 
1961 "to determine whether U.S. air policies developed since 1944 
can adequately serve U.S. interests in the future." The committee's 
"Statement on lnteu-national Air Transport Policy" was approved by 
the President in April 196:3.1 This examination was in part a response 
to increasing pressure for policy changes an(l especially for a more 
protectionist position. The pressure arose because of the diminishing 
market share of U.S. flag carriers in the late 1950s and early 1960s. 
The study and resulting approved statement enunciated a much clearer 
conception of U.S. objectives than had been developed before and 
indicated a greater degree of coordination among the various interests 
and the responsible agencies within the government. 

Present Policy Objectives 

The 1963 "Statement on International Air Transport Policy" included 
a recommendation for industry rationalization. It concluded that 

'Piess release, April 24, 1963, from the office of the White House Press 
Secretary. Members of the Steering Committee were N. W. Halaby (FAA), 
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A well reasoned policy .. will carry us far toward the primary objective
of U.S. international air transport policy: to develop and maintain exan 
panding, economically and technologically efficient international air trans
port system best adapted to the growing needs of the Free World, and to 
assure air carriers of the United States a fair and equal opportunity to com
pete in world aviation markets ... .-' 

The US. policy statements essentially opposed all restrictions. Sup
port was voiced for the bilateral entry system, and in particular for the 
Bermuda principles of no capacity restrictions. The statement also sup
ported the International Air Transport Association (IATA) fare ma
chinerv, but asked Congress to grant the Civil Aeronautics Board (CAB) 
authority to set rates and also to veto rates which it considered unrea
sonable. The policy, in short, was antiprotectionist. The major aspects 
of this policy statement are given in the following excerpts: 

The world air transport system .. must he as free from restrictions as possi
ble, Whether these he imposed by government or through intercarrier agree
ments. Any policy of arbitrarily restricting capacity, dividing markets by 
carrier agreements, encouraging high rates or curtailing service for which 
it demand exists, would be harmful to our national interests. Such a policy 
would not be in accord with our basic attitudes toward private enter
prise .... 

The U.S. policy for air transport includes the following principles: 

1. Basic Fraimework. The U.S. will maintain the present framework of 
bilateral 'igreemnents b1v which air routes are exchanged among nations and 
the rights to carry traffic on them are determined according to certain broad 
principles. The substitution of a multilateral agreement seems even less 
feasible or acceptable today than when first attempted at the Chicago Con
ference in 194-4. 

This framework of agreements . . . rejects as completely impractical un
regulated freedom of the skies, and recognizes that the exchange of routes 
is a useful tool in huildinog sound and economic growth of air transport.
On the other hand, this framework rejects the concept that agreements 
should divide the market or allocate to the carriers of a particular country 
a certain share of the traffic. The latter concept would surely restrict the 
growth of international aviation and would result in endless bickering 
among nations as to their proper share of traffic. It is totally foreign to our 
basic trade policies .... 4 

chairman, K. R. H ansen (Bureau of the Budset), executive secretary, A. S. 
Boyd (CAB), lollis B. Chenery (AID), Grilfith Johnson (Department of State), C. D. 
Martin (Department of Commerce), and F. K. Sloan (Department of Defense).

:"Statement on International Air Transport Policy," The White louse, April
24, 1963 (mimcographcd), p. 14. 

'Ibid., p. 2. 
'Ibhd., p. 7. 
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2. Air Routes and Services. Our policy is to provide air service where a 
substantial need therefor develops . . . an expansion of the present route 
structures must be approached with caution. 
. . . Neither the interests of a sound transportation system nor of the 

countries involved are served when a route with little traffic is burdened 
by a number of carriers greater than is economically justifiable. The demand 
for swift, safe passage, not forced flag flying, should determine the services 
offered. ".

3. Capacity Principles. The United States supports the "Bermuda" ca
pacity p inciples which flexibly govern the amount of service individual 
carriers ma' offer to the world travelling and shipping public. . . . They 
prohibit predetermined limits on capacity, but permit capacity restrictions 
on certain categories of traffic, known as secondary justification traffic, on 
the basis of cx post facto review of traffic carried.,r [The U.S. desires a 
reasonable and fair" interpretation of what constitutes fifth freedom traffic.] 

5. RaIts. International air transport rates are now recommended by the 
carriers, acting through . . . the International Air Transport Association 
(TATA), and approved1by the governments concerned. This multilateral 
mechanism . . . should be maintained .... To provide for more effective 
governmental influence on rates, Congress should adopt legislation which 
would give to the Civil Aeronautics Board authority, subject to approval by 
the President, to control rates in international air transport to and from the 
United States.7 

9. At iation Assistance to Less Devewopd Countries. More intensive con
sideration shall be given in the foreign aid program to the contributions that 
internal and regional aviation programs can make to economic development 
in the less developed countries. Where aviation assistance preposals are 
proposed for political or national security reasons, they must be subjected 
to the same rigorous justification that applies to other projects competing 
for scarce resources., 

The economic basis for this objective of a rational industry free of 
restriction should be clear from tlhe discussion of structure and perfor
mance throughout this study. The expected improvement in perfor
mance of a rational industry has )cen discussed. An economically 
efficient industry will best srve the interests of U.S. travclers abroad. 
In addition, it has been shown here that ti, U.S. carriers are among 
the most efficient and would therefore assmne an important place in a 
rationalized market. The fact that U.S. carriers would n At need protec
tion in a rationalized industry has undoubtedly made it easier for the 
United States to advocate rationalization. 

"Ibid., pp. 7-8.
 
'Ibid., pp. 8-9.
 
Ibid., pp. 10-11.
 

'Ibid., p. 14.
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Entry Policy Recommndations 

These Objectives suggest that the appropriate long-range goal of the 
United States should Le the gradual development of freedom of entry, 
or at least prevcntion of increased restrictions in this area. The United 
States is both a large generator of trafflic and an efficient operator, and 
therefore siould continue to occupy a major place in the industry. The 
opposite policy-freezing present market shares by intro'lucing restric
tions in rene(rotiated bilaterals or pooling arrangements-is both incon
sistent with basic U.S. objectives of frec trade and free markets and 
unnecessary if progress can be made toward a rationalized industry. 

Promotion of FrcerEntry Throtigh Route Grants 

The improving profit levels and excellent prospects for the immedi
ate future present a good environment for pursuing freer entry and 
other objectives aimed at industry rationalization and increased compe
tition as well. The financial recovery of many carriers and the large 
growth in markets should help eventually to reduce protectionist ten
dencies. The United States should try to convince other nations of the 
wisdom of easier entry. Its biggest influence, of course, will 1)e by ex
ample. Negotiation of unrestricted bilaterals and albstention from mar
ket-sharing pools in the many important markets in which U.S. carriers 
participate would be influCntial. 

While striving for a more liberal entry environment, the United 
States should not sacrifice its owni carriers' commercial position by lib
oral route grants while ether countries imenain restrictive. The best 
means available to the United State,; for leadint die way toward a 
more liberal entry policy is Or)u hi selective use of route grants 
(within the framework of the Ber,ida principles). This selectivity 
should consider the adequacy o the exi;tiog level of capacity as well 
as the traffic to be gained and lost b , each new entry agreement. As 
noted in Chapter X, the alternative r:strictive policies with regard to 
entry-that is, speci§ ,ig capacity and frequency limitations or entering 
into pooling agreements-appear to be much less flexible and to limit 
competitioni unduly. Moreover, any tendency which the United States 
might show toward restriction would tend to reinforce restrictionist 
thinking abroad. In all aspects of international aviation policy, the 
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United States must make every effort to assume a liberal position 
whenever possible, in opposition to any market restrictions. 

"Fifth Freedom" Problems 

While careful Bermuda grants are the recommended policy, the diffi
culties of applying Bermuda principles and especially the problems as
sociated with preventing competitors from carrying excessive fifth free
doma traffic have been noted. The best procedure for enforcing Ber
muda principles concerning intermediate traffic is not apparent. Al
though Bermnda-type agreements indicate that an ex post facto review 
is to be held, in practice no such review has led to a mutually accept
able interpretation of fifth freedom rights. 

Considerable debate has taken place within the United States as 
to whether this country should engage in capacity controls on fifth 
freedom traffic, specifically by expanding the control power of the 
CAB. One proposal would have allowed the CAB to act as an "en
forcer" of the U.S. position concerning fifth freedom traffic. All carriers 
wvould submit origin and destination traffic statistics to the Board for 
review, which in turn could suspend operations if excessive fifth free
dom traffic were being carried. The Board's power would thus be 
greatly enhanced; its licensing authority would in effect be used to force 
acceptance of the U.S. interpretation of Bermuda principles. 'o 

The protagonists of such a plan have argued that such capacity con
trols do exist elsewhere, that the United States has been unsuccessful 
in achieving a fair interpretation of Bermuda principles, and that the 
CAB would not abuse its new power. There are, however, important 
reasons for questioning such a role for the CAB. First, the argument 
that such restrictions already exist is exaggerated. As was noted earlier, 
the major aviation powers do not impose such restrictions on the 
United States. Those which doEuropean nations impose restrictions 
are relatively few. Most of the restriction arises in Latin America, 

'Foreign Air Tranosportation, Hearings before a Subcommittee of the louse 
Committee on Interstate and Foreign Commerce, 87 Cong. 2 sess. ( 1962); Investi
gation of the Terms, Conditions, and Limitations of Foreign Air Carrier Permits, 
CAB Docket No. 12063, Order E-1288 (August 27, 1962). See also Nicholas 11. 
Kittrie, "United States Fegulation of Foreign Airlines Competition," Journal of 
Air Law and Commerce, Vol. 29 (Winter 1963), pp. 1-13.

'0Investigation of the 'rerms, Conditions, and Limitations of Foreign Air Carrier 
Permits, CAB Docket No. 12063, Order E-16288 (January 18, 1961). 
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where the carriers involved need the protection of restrictionist policies 
and the local political environment is willing to provide this protection. 
It would appear unlikely that these states could be coerced into lessen
ing restrictions. In general, the claim that foreign government control 
severely hampers U.S. carrier operations has not been substantiated." 

A more important question concerns the overall efficacy of such an 
expansion of CAB power. Several major European carriers (BOAC, 
KLNI, SAS, Swissair, and Sabena) have objected to the proposed exten
sion of CAB authority on the grounds that it amounted to unilateral 
control vested in a national administration and was therefore inconsis
tent with international bilateral agreements. Such an objection appears 
well taken. Unilateral CAB13 authority to interpret the Bermuda agree
ments is inconsistent with the spirit of those agreements. This sort of 
power vested in an aviation administration in the United States would 
mean that the CAB would assume responsibility equal to or stronger 
than that of the Department of State. Foreign governments would nec
essarily be forced to negotiate with both parties. Even such CAB au
thority, however, would not allow tile United States to further its posi
tion unilaterally. The likely response would be considerable retaliation 
abroad in the form of capacity restrictions and encouragement to the 
entire airline industry to move further in this direction. Unilateral in
terpretation ),national authorities is not the manner in which agree
ment is best achieved on what constitutes legitimate fifth freedom traf
fic uinder time Bermniida agreements. 

Following debate within the CAB and in Congress, the proposal was 
dropped. The basic conclusion was that such action was largely unjus
tified and would precipitate serious retaliation abroad. This policy con
elusion is strongly Supported here; the United States mutst avoid all 
temptations to use capacity restrictions. 

There is, furthermilore, some question as to how hard the United 
States should press ftlr an1 interpretation of the freedom classification. 
The various ehlorts to reach agreenmt on both a precise definition of 
the various freedoims (1 traffic and a statistical proce(,dure for data col
lection have been fruitless in the past, and agreement seems unlikely in 
the future. Moreover, agreement oil a strict defli ition is prolbably not 
in the best long-run interest of the United States or of the industry. 
A worldwide network by a single carrier necessarily requires fifth 
freedom traffic if it is to be viable. A rigid definition of how to allocate 

"Recommendations of Hearing Examiner (June 21, 1962), in ibid., p. 6t3. 
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traffic to third, fourth, and fifth freedom classes might steer the indus
try farther toward strict national claims. 

Tbe best long-run policy for the United States probably is to strive 
to settle disputes over fifth freedom traffic on a ease-hy-ca,;e basis. Ar
bitration has been used in the industry in recent years (for example, 
in the dispute between the United States and France over cargo rights 

'under the existing bilateral agreement) - and may be a good means 
of settling fifth freedom questions. In this or in any other means of set
tlenient, the United States should not press its claims concerning fifth 
freedom traffic any harder than tihe other maor aviation powers, be
cause an," nationaiist claim could delay or reduce the haiice for prog
ress toward more open entry. 

The recommendation of firmer bilateral bargaining was implicit in 
the 1963 White IHouse policy' statement and has been pursued by the 
United States since that time. Cautious granting of entry through Ber
muda-type agreements is the best strategy for the United States to fol
low, given its already well extended route system. To le denied further 
access rights is no great cest, and certainly is a small price to pay if 
existing routes can be kept from becoming any more restrictive. The 
obvious corollary is the relatively greater need of a number of foreign
carriers whieh still have considerable ambitions in the form of rotite ex
tensions. In th ese circumstances, the United States should not underes
tiinate the value of its route grants aind shotuld bargain hard. 

Moreover, it may be possible for the United States to achieve, with 
route grants, objectives other than merely increasing its own route net
work. Gianting of access rigits might he exchanged for cooperation in 
rationalizing fares or in removing protectionist capacity restrictions. 
Similarly, fifth freedom concessions might he used in hargaining for 
cooperation on rates and related questions of product type. Inclusion of 
these other features explicitly in the bilaterals would overly complicate 
the language, b1it informal agreeents at the diplomatic level diing
negotiations might yield worthwhile dividends. Additional grants by
tle United States in some of its denser routes might not be a large
price to pay in view of the high rate of growth in demand in many of 
these markets. Such a policy might be of relevance in solving the prob
lems of excessive fares in the Pacific, for example. Te United States 

"International Arbitration for the Interpretation and Implementation of Air
Transport lilaterals-the Example of Arbitration between the United States and 
France," ITA Documents 66/2-E (Paris: Institut du Transport Acrien, 1966). 
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and Japanese governments could eventually dictate fares in the Pacific 
if necessary. It might have been possible (in the 1965 U.S.-Japan nego
tiations) for the United States to use its access grant to Japan in the 
North Atlantic market to win Japanese support in reducing fares. 
(Such a proposal, or others, might have been discussed; the bargaining 
transcript is not public information.) 

Pricing Policy Recommendations 

The United States should take a :tronger position regarding fares 
and the process of negotiating fares. This recommendation is consistent 
with the concept that more government attention is needed. The White 
Iouse policy statement recommended that steps be taken toward ra
tionalizing fares, but progress has been slow. The United States should 
strongly oppose higher IATA rates. however, caution must )e exer
cised, since either overt disapproval of the IATA machinery or any U.S. 
action which might appear as an effort to dictate fares would be umfa
voral)v received abroad. Europe's faith in IATA and distrust of U.S. 
motives have been noted. Elven Canada, often allied with the U.S. in 
many fare disputes in the past, has reacted strongly against the harsh 
criticism and threats directed toward IATA by the CAB. XV. Gordon 
Wood, Vice President of Air Canada, reniarked in February, 1965: 

. . . [No government], not even Bovd [CAB Chairman], call dictate fares and 
rates, and th ere is no evidence that inter-govetnietnt ngotiations \would 
be meute effective.... There is no reason to believe travelers of thc wo'ld 
who have reaped benefits of lower fares in an era of rising costs, thanks to 
IATA's collective efforts, should be handed over to the hazards of the 
politicall,-mitnded U.S. Board wh ich now appears atnXious to control our 
affairs. " 

Opposition to IATA and attempts at reform, therefore, should he han
died in such a way that trong adverse reaction will not be aroused 
abroad. 

CAB Rate-Setting Authority Not Recommended 

One proposed policy change which has been the subject of much de
bate involves granting the CAB the authority to set fares on routes to 

""Air Canada VP Replies to CAB Criticism of IATA," Interavia Air Letter, No. 

5694 (February 25, 1965), p. 1. 
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and from the United States. The \Vhite House policy statement advo
cated such a change, and the CA13 itself has continuallY asked Con
gress for legislation granting this authority. The Congress, however, 
has not seen fit to enact such legislalion. Such a change in CAB author
ity is also opposed here. 

Under present legislation the CA3 has the power to prevent discrin
inatory rates and to approve or disapprove rates proposed eidWe' by 
U.S. or ly foreign carriers, Niit has no power to set rates. The Board 
has argued that in cases where nio bilateral agreement exists there is no 
control over ratt.s except disapproval, since no mean.; exists to have 
carriers propose it proper fare, and that fare setting legislation would 
correct this. The Board also feels that rate-settingr authoritY would re
dress an imbalance of power in the ba'gainit,, process which exists be, 
cause other aeronautical atthorities can set rates. Lack of such power 
1iv the CAB has reptItedly hampered U.S. earriers' harg aining position 
iii IATA. Final I,, the CA13 fieels that tie United States is at a disadvan
tage in a fare dispute such as the Chandler crisis, l)ecause the CAB 
lacks authority to set rates.I' 

In determining wihether grantiig this authority to the (JAB is in the 
best U.S. interest, it must be kept in mind that there is no room for 
unilateral expansion of on1e nation's power in the field of international 
aviation. Governments have shown a continued strong interest in their 
own positions aid lince undoubtedl' wVoUld not be willinlg to accept 
decisions or rates made by the C.\B. The 19.16 Bermuda AIgreement re
flected this flet of Hiatioiia! sove,.intvi.. when it set u) the IATA confer
ence procedure. Tie same sN'mmetry oIf state interests amd authority 
over (l'trY and Frice exists today and cauiiot be altered bv any action 
by Congress. ille important question coneerning the CAiB request, 
therefore, is wheth er granting the CAB authority to set rates is tie best 
means of furthering the U.S. position in fare ngotiations, in the con
text of a mhntitilateral bargaiiiing arrangeinent. The United States 
should presume that other nations will, if thev so choose, assume the 
same rate-setting power. 

Given the continuance of the IAT.,\ conference method, rate-setting 
hy the CAB does not appear to be the best procedure for tile United 
States. Other governments do not have authority compiarab~le to that 
requested by the CAB. Granting stich authority to the CAB would 

' International Air Traunsportation Rates, Hearing before the Senate Commit
tee on Commerce, 88 Cong. 1 sess. (1963), pp. 102-23. 
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probably precipilate similar legislation in other nations, at which point
JAlA tl O a cousideral)le job of reconciliation. Betittiois wond face 
Can.,s there does not appear to be any r(ady substitute for some sort of 
conference procdur, not action should be taken which will introduce 
additional ifilxihility. An advisory role for governments would appear 
suiciant as a means of gox'elninelnt participation; it is hard to conceive 
of any advantages to the bargaining process which would accrue from 
each nation having pow(r to "determine" a fare for its own carrier. 
Goverin'oients should, of course, -,-tain their veto power over IATA 
fares. Such a \'1(o p)w(T is as strong a unilateral step as can Ihe taken. 
Furth rmore. the power to set rates is no real addi tonal benefit since a 
rate tmacceptalle to other countries \\,oil](] le vetoed. 

The argi ioeut that tile Un ited States is at a bargaining disadvan
tage, especially in te case of a dispute in which IATA fares are not 
accepted, is likewise IIlcstiollable. Bilateral agreements to which the 
U.S. is a party provide that rates be agreed upon by IATA and ap
proved by each govcellllli lI; ill thie event that governments do not ac
cept I.ATA fares, or IATA is unale to readh an agreement, the process 
of fare (hletriniation reverts back to government bargaining. When au 
acccptable IAVA agrement has not been reached and U. S. and foreign 
carriers then lpplv for diflferit rate,', the (isagrecing countries are to 
try to readl a negotiated s(ctlie'me,nt withlin thirty (lays. If at the end of 
the thirty-day (egotiation period tile dispute remains unresolved, one 
of the two alternative procedures for resolution provided by the Ber
muda AgreeilviIt cali le illiphplm,,lte(L.' Paragraph (f), Annex II, 
states that if a nitioo's aeronloatical antority does not have rate-setting 
authority, it i1N suspend sc'-,ice offered by either a flag or a foreign 
carrier at an oblhjectionable rate, pending settlement )y arbitration." 

'""AirServices Aretinent btwen the United States . ,. and the United King
don ... and linal A( t of the Civil Aviation Conf(ere.nce I eld at Bernioda January 
15a to Fielbiuarv 11, l l(1," Trcaties and Other 1ternational Acts Scries, No. 1507(1916): he'rvinafter c-ited as the Be(rmuda Agrenient. Twvo alternative provisions 
were included if lie BIreiouda Agrivnicot lecause the United States at the time had 
not vet Ih.tcriiod wI .ther the CAB iould have statutorv powers to set rates 
on internatiowli routts to and frem the United States. 

I . . . I one of thl CIt'.artin. illties is disstisfi, d with any new rate 
proposed by the air carr ier or carriers of . . . the other Contracting Partv, it sh1alli 
so It is reotif..To, , iicd that if lo such agrccment can be reached prior to 
the expiry of sIch thirty days, the Contracting Party raising the oljection to the 
rate mav take sch steps as it may consider liecvssary to lr(ent the inaugira
tion or continuation of the service in question at tile rate complained of. (Ber
muda Agreement, Anne% II, par. [f]. ) 
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The arbitration, to be conducted by ICAO, is to be binding. To date, no 
fare dispute has reached this arbitration stage. The alternative proce
dure for a settlercnt, paragraph (e), can be put into effect if a nation 
has rate-setting authority. In this circumstance a nation gives tip its 
right to suspend operations." The difference, essence,in is that the 
CAB wouhl lose the right to siispend operations of foreign carriers if 
the CAB had rate-setting authority. Other nations with similar author
it) would be similarly affected. 

I ihe CAB has felt that the United States is at a disadvaatage when 
paragraph (f) is applicable. Under provision (f), both nations call sus
pend operations at any proposed rate. On the other hand, under see
tion (e), countries yield their rate suspension power: a dual rate could 
therefore exist while the dispute was being arbitrated (for example, if 
rates were proposed by both the United States and IAT:\). The Board 
has argued that since U.S. carriers with lower costs will generally be 
proposing the lower rate, they would have an olvious advantage. Themarket success of the lower rate wouild serve as a considerable advan
tage iii the arbitration process; time itself would be oil the side of the 
one proposing the lower rate.'" 

This argunent--that rate setting by the CAB might produce a dual 
rate situation which would be resolved in the United States' favor-is not 
well taken. First, it is very improbable that foreign governments would 
allow a dual rate situation to exist and thus let the ,arket alone dictate 
the lower rate. Low fare advocates have not won out via market pres
sures in an open fare situation in the past. Europe was quick to sus
pend landing rights in the Chandler crisis, and there have been other cases where gover'nments have stood ready to bar access. Governmnents 
have suspended or restricted access when bilateral negotiations have 
gone aga iist thiem or when they were unable to force an acceptable
illterpretation of their traffic rig its. This effect of political considera
tions on market pressures is siich that tlie latter as a policy instrument, 

" (c) . . . If one of tihie Colltract ing PartieS . . . is dissatisfied witi the newrate proposed by the air carrier or carriers of the otler Contractimy Party, itshall so noti .. If aircllmilnt has not len ruaihid at the eod of the thirty-day
period. .. ., the pri jsd rate may, iiiuhess the avrinantical authorities of thecountry of the air cartier (ocoernd seee fit to sispe'nd its operation, go intoeffect provisionally, pcndin_, the settement of any dispute in accordance withthe procedure outlined in paragra h (g) below. (13erniuda Agreement, Annex 
1I, par. e].)

"Intirimtional Air 7 ransportation Ratcs, Itearing before the Senate Commit
tee on Commerce, 88 Cong. I sess. (1963), pp. 102-23. 
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tlough by no means irrelevant or useless, must be subtly and discrimi
nately employed. Market pressures have the inherent limitation that 

badly disadvantaged nations mnight suspend entry. 
Second, it does not appear that the United States is in all unfavor

able bargaining position vis-,-vis Liiropean ntions because tile CAB 
lacks rate control. Ilis sort of argument was loudly voiced following 
the Chandler crisis, an incident so disconcerting from the U.S. point of 
view that considerable pressure for an increased CAB role was exerted. 
It appeared to many that the United States lacked authority compara
ble to that of the British government. This, however, was not the case. 
The source of difficulty for the United States was an overall lack of 
coordination between the CAB and the U.S. State Department and 
the al>Lcuee of a unified position on the issue. At the time of the inci

dent, neither the CAB nor the State Department felt it had the statu
tory power to force suspension. The CAB took a firm stand in the dis
pulte, blt was later reversed at the height of the crisis by the State De
partment. On the other hand, the British suspension of landing rights 
appears improper under the provisions in the liermudla Agreement for 
settling fare differences; the British, ho'vever, were little interested in a 
legal interpretatioI and were suspending operations based on any gov

eminent's right to deny landing. This right of suspension is inherent in 
all international aviation negotiation. The United States, in tile Office 
of the President, had an equal right.' 

In hindsight, of course, the subsequent compromise which resulted 
in the 196- fare reduction was such a large step forward for the indus
try that it is difficult at this point to criticize seriously time overall man

ner in which the United States represented itself. The State Depart
ment at the time felt that any fttOther extension of the direct confronta
tion could perhaps work against the basic goal of compromise. The 
United States, of coi rse, should improve coordination of its efforts lest 
it be badly prepared for ;:ny fiture dispute. 
1lsummary, CAll rate-,ing authority ,vould not appear to be the 

best means of furthering the United States position in far, negotiation. 

"For an cxeulIe t discussion of nidional authority over rates or lindirng rights 
in the context of domestic and i;tcrnatiou,at Lw, see a ltter by St, to,and 
Joinson, attornwvs at law, November 25, 1960, "MeImiora nduiimn re Presidential Con
trol over Air lates," in Interiaional Air Transportation Rates,Iioreigin Carrier 
Hearing before the Senate Committee on Commerce, 88 Cong. I SS.(1li3), pp. 
57-74. 
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While the Bermuda andAgreement subsequent l)ilaterals have in
cluded provisions whereby both countries are pexrmitted to set fares but 
forego the right of suspension, tils sort of ra.e determination has not 
occurred and does not seem likely. Conference rate making has been 
the custom and will persist. CAB rate authority would not apparently
make any contribution to this procedure and is not needed to redress 
any imbalance of power. 

The United States Should Bargain Firmly for Lower Rates 
\Vhere Justified 

Of policy recommendations within the present IATA framework, the 
first and most obvious is for the United States to take a firmer bargain
ing stand. The United States should be more aggressive in attempting 
to bring aboat reduced fares where such a change is economically ra
tional and should use the veto power if necessary. The White House 
policy staiement in 1963 indicated that the United States will veto "tin
reasonable" rates if necessary. (The Chandler incident was the first 
example of this). While the United States has faced considerable 
criticism for its action, the uncertainties and trauma did produce a large
fare reduction. This fare cut has proved so successful that it eventually 
became popular with most carriers.
 

Specifically, further government attention 
 is required in the Pacific 
and soon will le needed in fhe Atlantic if LATA disputes (for example, 
over movies) continue to delay fare reductions. The United States is in 
a relatively strong bargaining position to pursue its goal in these two 
areas. No nation is anxious for a suspension of traffic which eliminates 
the U.S. tourist dollar or channels it in another direction. If a fare dis
plite in the North Atlantic, for example, reached an impasse and traffic 
rights were suspended, it would be necessary for all of Europe to unite 
behind a proposed "European" fare. Suspension of the United States
to-London route would be more serious to the British than to the 
United States if American tourists could still reach Europe by alterna
tive routes-that is, if some European countries did not bar access. This 
sort of lack of unity almost developed in May 1963. While the right of 
traffic suspension should not be employed indiscriminately, the costs of 
suspension to other countries relative to costs to the United States are 
such that this country should pursue its bargaining vigorously. 
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The United States Should Encourage CharterOperations 

Another means toward fare rationalization that the United States 

might pursue is to encourage services offered at less than standard 

IATA rates. This includes all excursion and pron.:Itional fares, special 

services such as those offered by Icelandic, and most importantly, char

ter operations. The absence of any significant control by IATA makes 

charter operations potentially quite useful. Encouragement of charter 

operations by the United States could help fill the gap of much needed 

lower priced service and also could provide pressure on IATA to re

duce its fares. Indeed, the latter possibility should not be underesti

mated. A competitive step of this nature may place protectionist coun

tries in a difficult position, since the retaliatory measures availabie to 

these countries might not be subtle enough to be justifiable under the 

circumstances. Such a carefully and rather narrowly defined market 

pressure cannot be easily construed by other countries as sufficient 

cause, for example, to suspend entry to U.S. carriers, in view of the dif

ficulties of such a diplomatic confrontation with the United States. 

U.S. POLICY IN TIIE ATLANTIC REGION. U.S. policy with respect to charter 

operations has in the past been reasonably "permissive" in that licenses 

generally have been granted upon request. European countries likewise 
have granted licenses reasonably freely. The first confrontation over 

charters occurred in the Atlantic mark,, in 1961, when the CAB 
denied licenses to a British independent, Cunard Eagle, for a large ex

pansion in its charter operations. The CAB had in the past limited off

route charter operations of the U.S. scheduled carriers to 10 percent of 

their scheduled pa:ssenger-miles. It used the same rule of thumb in de

termining whether foreign carriers should be given charter authority. 
In this instance, Cunard's request exceeded the 10 percent limit, and 

therefore the CAB denied access. The British immediately responded 

by threatening to limit or suspend charter operations of U.S. supple

mental carriers. Fortunately the crisis was averted when Cunard 

merged with British Overseas Airways Corporation (BOAC). 
The United States decided in 1963 that its carriers should be encour

aged in the charter market. The CAB therefore granted temporary five

year certificates to serve de North Atlantic to two supplemental car
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riers-Capitol Airways and Saturn Airways-effective April 30, 1964.20 
The Board felt that a continued interest and identity in the market, 
rather than the ad hoc basis of the past in which many carriers had 
participated, would provide these two carriers with a better chance of 
effective operation. Since that time the CA13 has increased the number 
of U.S. charter operators; three carriers were given special permits for 
the 1965 peak season," and a year later they were given five-year certifi
cation in the North Atlantic. At the same time the Board sharply cur
tailed off-route charters of U.S. scheduled carriers in the Atlantic-
Trans World Airways (TWA) and Pan American Airways (PAA). The 
limit of 2! , percent qrwrtcrly of the previous year's total was replaced
by an anmal limit of 2 percent.-2 This restriction oilthe charter opera
tions of PAA and T\VA was intended to aid the U.S. supplemental car
riers. Since this restriction on PAA and TWA off-route operations in 
the entire Atlantic market still allowed unlimited concentration in any 
particular city-pair, the Board subsecIently further curtailed PAA and
TWA charter operations by creating limitations on a city-pair basis.2a 

As a consequence of entry into the charter market by both European
and U.S. firms, the North Atlantic charter market has become ex
tremely competitive. The schedtled European carridrs committed 
themselves in the early 1960s to oltainiug a share of the peak tourist 
market by charters, and recently a number of non-IATA foreign-flag
carriers appeared.' PAA and TWA have subsequently expanded their 
efforts in the charter area. 

'Transatlantic Charter CAB No. OrderInvestigation, Docket 11908, E-20776,
April .'0, 1964, and Certificate of Public Convenience and Necessity for Supple
mental Air Transportation. 

CAB, Order E-22045, April 16, 1965 (Overseas National Airways, American
Flyers, World, and Trans International Airlines), and Order E-22260, June 2,
1965. Althoitgh American Flyers was an applicant to the original order, its permit
was not granted until June 2, 1965. Overseas National Airways' application was 
dismissed November 23, 1935, because of financial problems.

-ICAB, ER-419, issued September 18, 1964, to be effective October 26, 1964. 
"CAB, ER-143, issued September 2, 190.5, to be effective October 10, 1965. 
"Reapened Transatlantic Charter Investiga ion Case, CAB Docket No. 11908,

Brief filed ),,TWA (September 13, 1965), pp. 14-18. In 1963, only one such 
carrier, Caledonian Airways, Ltd., held a pernit. Later Caledonian was joined by
four others: British Eagle International Airlines, Kar-Air, Sudflug, and Adria Air
vavs. Output of this tgroup increased from 8,200 passengers in 1963 to 33,961

in 1965. There are many more potential applicants. Icelandic has indicated plans 
to enter more actively Into charter operations. 

http:basis.2a
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Tile large increases in charter operations by the European carriers 
have implicitly defined charter flights as grounds upon which they are 
willing to compete. The United States should meet this competition, 
on the expectation of benefits to the less affluent traveler, the airlines, 
and perhaps to our effort to attain "reasonable" rates. A sharp in
crease in charter operations might convince those opposed to fare 
cuts that fare reductions would stimulate demand still further. The 
huge growth in charter operations in 1961 seemingly had this sort 
of effect, for the success of the charters at that time was construed 
as evidence of a demand for lower priced group flights and thus led 
to the ,tdoption of group fares. 

The means to encourage this competition, in particular the granting 
of entry rights, necessarily raises some difficult issues, many of which 
tend to be very political in nature. The Board continually finds itself 
weighing the economic fortunes of particular companies in its domestic 
route decisions,'-: and this would also be truie in decisions on interna
tional route grants or entry. Indeed, the Board's decisions about what 
additional domestic carriers wvill be granted entry in the Pacific-and 

1there is a huge list of hopeftlis spurred on y the pricing deadlock and 
the possibility of large profits-will be one of the most influential deci
sions of the Board of recent years with regard to the future of various 
carriers, 

Civil Aeronautics Board policy which regulates the charter market 
continually involves a weighing of equity considerations among U.S. 
supplemental and scheduled carriers. For example, it was frequently 
suggested that Board policy which protected supplemental charter op
erators at the expense of restricting TWA and PAA operations was 
overly conservative (with regard to the potential of the charter market) 
and reduced the chances to further encourage fare rationalization. The 
restrictive policy has certainly helped Capitol and Saturn to become es
tablished, but its continuance might well have aided these particular 
U.S. supplemental carriers at the expense of broader objectives.-" The 

Richard E. Caves, Air Transport and Its Regulators (Harvard University Press, 
1962), pp. 192-231. 

:'The very substantial profits which some of the supplementals have earned 
have recently attracted public attention. World Airways, Capitol, and Trans 
International, three of the largest supplementals licensed in the transatlantic, 
earned a higher rate of return on stockholders' equity for the year ended June 30,
1967, than did the scheduled carriers. Transatlantic licenses apparently were the 
turning point in these carriers' financial fortunes; all made huge profits during 
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scheduled carriers, as most capable competitors, must be encouraged in 
the charter market. For these reasons, the 2 percent limit on the off
route operations of PAA and T\VA was recently relaxed.27 The eco
nomic position of the supplenlentals was deemed much improved, 
principally because large military contracts have left them short 
of capacity. In addition, large numbers of charter passengers which 
PAA and 'TWVA could not serve because of the restrictions arranged for 
charter flights with foreign carriers, hence producing a balance of pay
ments loss. 

The role of the CAB in promoting inclusive tour operations has in
volved the same questions. In 1966, the Board took a major step toward 
opposing the IATA fare structure by licensing U.S. supplementals in 
the trans-Atlantic to offer inclusive tour charters. This amounted to a 
big marketing step, since most JATA charters had been based on "af
finity" rules which define a group. The operator for the inclusive tour 
must sell the total package for at least 110 percent of the regular air 
fare, but the price between agent and carrier for the aircraft service is 
a matter for negotiation. JATA, after an initial outcry protesting the 
CAB action in licensing such cut-rate charter competition,' responded 
at the December meeting in Rome by sanctioning inclusive tours at 
much lower rates."" Again, CAB pressure appears to have been success
ful, but at the possible expense of placing the smaller supplementals in 
the charter market in a hard competitive struggle with the larger sched
uled carriers. 

U.S. POLICY IN TE PACIFIC REGION. In the Pacific, the charter pesition is 
somewhat different. Charter operations in this region have been carried 
on almost solely by U.S. carriers (both scheduled and supplemental), 
which receive licenses on a case-by-case basis. In September 196-1 the 

the 1965-66 tourist season and have continued to do so since that time. On the 
other hand, supplementals which did not receive this favorable route license 
have not done as well. James P. \Vooley, "Meanwhile, on the Supplemental Air
line Scene," AImcrican Aviation, Vol. 30 (February 1967), pp. 23-24; Fred S. 
Hunter, "Top Supplementals make lop Money," American Aviation, Vol. 31 
(February 1968), pp. 61-63. 

CAB, Beg. ER-482, issued January 13, 1967, effective January 18, 1967. 
CAB, Reg. ER-475, adopted March 11, 1966, to be effective November 26, 

1966. 
Eric Bramley, "New Rights May Prove a Million-Dollar Plum for Supple

mentals," American Aviation, Vol. 30 (November 1966), pp. 35-36. 
'0"$165 to $230 to Europe?" New York Times, January 1, 1967, Section XX, p. 1. 

http:relaxed.27
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CAB licensed the first charter operator in the Pacific-Wor.'d Airways, 
Inc.:h-and subsequently licensed Trans International Airlines, Inc.-
U.S. scheduled carriers in the Pacific have naturally opposed these 
grants. While encouraging charter operations is a proper method of 
competition in the Atlantic, this position must be moderated in the Pa
cific. Licensing several new U.S. charter operators might produce 
undesirable results. First, foreign carriers in the Pacific have not made 
much of an effort to sell charter operations; their relative difficulty in 
competing with the United States might lead them to restrict landing 
rights. Bilateral negotiations with Japan and the Philippines, always 
difficult, might also 1xe hindered. in general, more care must be taken 
by the United States in dealing in the Pacific because of the smaller 
number of gateways, the smaller number of firms, and the relative 
"youth" of these firms. The Pacific carriers tend to be more restrictive 
and less receeptive to U.S. efforts at rationalization. A consensus by 
countries in the Pacific region to suspend landing rights or otherwise 
restrict U.S. operation!, appears more likely, than in the Atlantic, for ex
ample, because of the relatively small number of foreign carriers and 
the limited diversity of their interests. Expansion of charter operations 
by the existing U.S. flag carriers might be a safer means of bringing 
pressure to bear on fares. 

"C..\B Dncket No. 15251, Order E-21304 (Septernher 21, 964).
 
"CAB Docket No. 15594, Order E-21574 (December 9, 1964).
 



CHAPTER XII 

The IndLIStry in the Future 

THE INTEIINATIONAL AIRLINE INDUSTRY Will continue to 

change dramatically in the coming years as the industry grows and new 
technology evolves. In Western Europe especially, more afid more 
people will be able to afford air travel. New technology offers the 
potential of fare reductions, which will further contribute to the in
dustrv's growth. There is no (lnd in sight to the very high growth in 
demand for the services of the indlstry. 

The ever-iereasing level of demand is the factor which has prob
ably contrihbted most toward alleviating the problenis of the transition 
to jets and toward making the industry commercially viable. Never
theless, public policy will continue to have a marked effect on the 
industry's future performance. The challenges remain large, especially 
those of making successful use of the evolving technology. If they are 
handled poorly, the industry could again take on the appearance of a 
stniggling "infant industry. This chapter briefly outlines these chal

lenges. 

The Prospects for Rationalization 

Many countries stand to gain from a rationalization of the industry. 
The United States is by no means tile only country suffering from the 
existing restrictive industry structure and resultant performance, nor 

are U.S. carriers the only efficient operators. The comparative cost dis

221 
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advantages faced by many large European carriers were shown to be 
due to scheduling difficulties rather than to any inherent disadvantages 
in factor endowments or technology. Briefly, comparative advantage in 
airline operations requires access to capital for jet equipment and a 
management skilled enough to achieve certain levels of input utiliza
tion and other internal efficiencies. Thus, a number of carriers which 
are not efficient at present have the potential of becoming so, and 
would benefit from industry rationalization. It is not unreasonable to 
hope for progress toward that goal. 

If rationalization is to be achieved, nation, must be willing to rkk 
their carriers' fortunes in a less restricted environment. Many countries 
are not so inclined, some vith quite good reason-their carriers can ex
pect to sfFter from more competition. The flag carriers which are heav
ily dependent on internal cross-subsidization are in this category. Many 
governments, however, appear to be advocating restrictionist policies 
even though they have little cause for alarm-perhaps because of their 
previous liktorical position requiring protection or because of a lack of 
confidence in a rationalized outcome. 

There are good reasons why countries other than the United States 
may find rationalization to be in their own interests. The growing num
ber of economically efficient carriers represents a vested interest in 
avoiding further restrictions on entry or pricing. The recent profit levels 
experienced by a nmber of carriers, including some of the larger Euro
pean carriers which are not particularly efficient, also should encourage 
rationalization. The recent level of profits raises questions as to the 
need for further subsidies and ought to influence governments to 
discontinue their present policies of underwriting losses. In addition, as 
more and more European nationals travel abroad there will be an in
creased pressure for a vider interpretation of the public interest; Euro
pean governments should become more intcrested in their traveling cit
izens and less concerned about their flag carriers. Promotion of tourism 
is most easily achieved by a reduction in air fares. This step is fre
quently in conflict with protectionist policies supporting a flag carrier. 
The overall growth in travel and the prospect of large balance of pay
ments earnings are making the promotion of tourism increasingly im
portant to many countries. Governments should gradually respond to 
these pressures by taking more and more interest in a rationalized in
dustry. 

There is even some evidence that such a trend is underway. Consid
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erable increases in crew and aircraft productivity occurred from 1962 

to 1964. A number of carriers with mediocre records in the jet transi

tion phase appear now to have made progress toward rationalizing 

their operations. In recent years, a number of large European carriers 

have looked critically into their operations and have taken steps to im

prove their operating efficiency. British Overseas Airways Corpora

tion adopted the "Cuthrie" plan to reduce the number of its employees 

from 20,600 in 196-1 to 17,300 in 1966.1 The firm's losses have aroused 

opinion in Britain; apparently the public does not feel that the com

pany should employ unmecessary personnel as a means of 1)roiding 

jobs. KL M Royal Dutch Airliics also wvent through a considerable mnan
agem ent and operating shakeup and in 1964 dropped 1,100 employees 

from the payroll, despite some expensive job termination settlements. 

Scandinavian Airlines System and Air France also made an effort in 

1961 to improve their operations. 

Inplications for the Less )cvcloped Countries 

The assessment of benefits and costs in determining international 

aviation policy by the devclopig countries dilfcrs from that used for 

advanced countries. As indicated earlier, the benefits of regional air 

service ean be substantial. linkinvr a nation with its neighbors and 
with the long-haul network increases accessibility and can aid in at

tracting trade, tourism, private investment, and foreign aid. lie

gional air service may provide a number of other external benefits. In 

cases where economical operations are not possible, the benefits to de

velopment are such that the state may have to provide the :;ervice it

self. On the other hand, the benefits of entry into the long-haul jet mar

kets are less tangible; the political benefits of showing the flag and of 

advertisements abroad are the major considerations. These must be 

weighed against possible operating subsidies and foreign exchange 
costs, both of which can be substantial. 

Subsidy and foreign exchange costs depend upon the efficiency 
with which a firm operates and the nature of the route system in

volved. Less developed countries must consider their relative factor 

prices carefully when making operating decisions, both on ground op

'Air Travcl (January 1965), p. 27.
 
KLM annual reports.
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erations and on plane choice. Aircraft scheduling is important in deter
mining the appropriate plane choice; input scheduling is also an impor
tant determinant of all cost levels and therefor, of resultant subsidy 
costs. Successful, efficient operations require a certain level of sophisti
cation in handling basic scheduling problems. 

Many of the less developed countries appear quite capable of parti
cipating efficiently in regional markets. On the other hand, efficient entry
into the long-haul jet markets is more difficult because of higher capital
requirements and increased competition. Some carriers (for exalmple,
El Al Israel Airlines and Air-India) have done well in the long-haul jet
markets, but most have not been successful. Foreign exchange difficul
ties have been encountered by long-haul carriers of most of the less 
developed countlries. Route extensions have often )een made at the ex
pense of lower utilization rates aud in circumstances where capital constraints make it impossible to schedule flights at frequencies which 
compare favorably with those of the 1)etter-elifpped established car
riers. Moreover, successful entry may not become any easier in tIhe fu
ture. The major roittes promise to become more competitive, as many of 
the established European carriers extend their operations.

In areas where jet technology appears to be the proper choice for 
the regional operations of less developed countries, this would be the 
logical starting point for any expansion plans. Lessons learned in a re
gional jet operation might then he applied to long-hat loperations in 
the futue. Prol)ahl the two most important considerations relevant to 
a nation's decision to enter the long-haul market are the availability of 
outside financing and the opportumity to negotiate favorable bilateral 
route grants. 

Special consideration in tIme world capital market can be very help
ful. Often U.S. aid money is available for technical assistance and for 
financing jet purchases. With respect to entry considerations, nations 
located on important long-haul routes can negotiate for access to im
portant markets. Examples of carriers belonging to countries favorably
situated on or near long-haul routes include El Al Israel Airlines, Air-
India, and Pakistan International Airlines. If1carriers can gain access to 
sufficient fifth freedom traffic in long-haul markets and can achieve the 
needed level of technical skill, such expansion can be profitable. Spares
pools and maintenance subcontracting arrangements with larger car
riers can also be helpful. 

The overall policies of the various developing countries with regard 
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to restriction or nonrestriction on entry, pricing, pools, etc., are impor
tant. Presumably those nations with relatively ellicient carriers should 
be inclined toward policies whicl lead to industry ra tiomalization. Unfor
tunately for the industry, the carriers of most developing nations are 
inefficient and will continue to be so, especially in the long-haul mar
kets, and will want the protection of restrictionist policies. The less 
developed nations on the whole, therefore, will probably oppose the 
gradual move toward industry rationalization. 

The Promise of New Technology 

The jet revolution of the last decade has been spectacular, but con

tiniing advanccs in jet technology and tile advent of the supersonic age 
will be equally so. The evolving subsonic technology will produce some 
definite improve eonts, as outlined in Chapter V. The Boeing 727 and 
Douglas DC-9 at present are producing cost economies at shorter sta"I 
lengths; and, as turbine engine teclology develops, additional cost 
s:vings5 wii accrue to tilose three- ai( two-eigill plleS. In the next 
decade "stretclecd" versil)ls of the DC-8, 727, and l)C-9, and the jumbo 
jets, will reduIce Costs well 1)elow t((lav's levels. 

The supersonic transpl)ort (SST) ihas the potential of providing dra
inatic time savings. For (xample, fliglt time from New York to Los An
geles will be two hours, as compared with five hours for present jets. 
Tile seveIrity of the sonic 1boom is still a major unknown; public reac
tion to the sonic boom will condition decisions on whether the plane 

will be scheduled over desely populated areas and also on hov much 
additional cost miust 1)e inclined because of choices about flight pro

files, altitudes, and sulbsonic operating speeds that attempt to reduce 
tile boo. Even if sollic 1)0oo problems are such that the plane cannot 
1)e scheduled over poptllated areas, ahbout 50 percent of tile interna
tional markets over 700 miles can still receive supersonic service. It 
therefore appears that substaintial savings in travel tine will be avail
able for a modest price. In the longer-hatil markets tile supersonic 

plane is expected to be essentially competitive with tile stretched DC
8s, and its projected costs are only silghtly above the costs of tile 

jumlbo jets. The large time savings of the SST in long stage lengths 
may well make it tile dominant aircraft by 1990 in these markets if the 
SST demand density is high enough to sustain load factors of about 60 
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percent and utilization rates oin the order of nine to ten hours per day. 
!:ealization of this noteutial will de'pemd in part on tile ability of tile 

airla,,s to handle schediuilig anti other problems associated with the 
tranm:ition to thi; new equipment. These tramsition problems are fniida
mrnutally important for managcment attention. Realization of the SST 
potential also depends on th,: ability of the airlines to finance what has 
L'conie a lh1ge alld \-elv rapidly growing capital investment. Finally, 
the nature of pri,.iig .nd schcdnling policies ultimately determines the 
extent 1o passed on to thewhiclh C'st reductions are traveler-in the 
form of lower ; "reater schedlcI'cs, frCqucy, or greater attention to 
service. In view of the considerable gov, rmnnntal influence in the mar
ket environment, the pcrformoce of the internatiomal airline industry 
is thre re,,ponsibility of tfie public as vell as of tile airlines. 

It was argued earlier that a Inore open entry environment than that 
existing todav would be hlcnelicial ill the future-this is especially im
portant to the success of supersonic transport. If the restricted market 
envireimcit ixperiineed during the switch from piston to jets also pre
vails during the SST tramnitio;' pciiod, the results could be very costly 
in View of tile selledlding req tiremncm its for economic operation of the 
SST. llie prestige associated with supersonic operations will be highly 
valued by many countries and could breed such protection. However, 
the ccom;onie stakes ,vill be very high; tie technical, managenent, and 
:,chedmlii ig sophistication needed awid the capital investments required 
will be Togreat that prerhaps premature SST entry by uneconomic op
erators-and particularly by large numbers of developing countries
can be avoided. Given a recasonably rational entry pattern into super
sonic operations, the motives for excessively protective policies vill he 
less strGon. A rational entry pattern and unrestricted choice of equip
ment are inportant objectives in the decade ahead if the SST is to real
ize its fl,2l potential. 

While there are no a priori argiunents which indicate the appropri
ate mix of fare reduictions, service improvements, and increased seleld
tile frequency that should mesult from the coming cost reductions, con
suner tastes stem to suggest that fare reductions are desired more than 
improved service or scheduling. The operting costs of the stretched 
jets ought to be the basis for "standard" tourist fares in the decade 
ahead, vhich means that tourist rates would be 10 to 15 percent lower 
than they are now. The use of jumbo jets may result in further fare 
reductions as passenger densities permit. Aircraft of the present jet 
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technology probably will continue to be used, because of their excel
lent performance to date in terms of durability and low maintenance 
costs. Existing jet equiprent probably will still be competitive for some 
time through price depreciation. The earliest jets will be almost entirely 
written off in ten years' time and will be sold on the used market at 
prices reduced sufficiently to make them competitive with stretched 
jets. These older jets will be the equipment used by entrants with high 
capital costs. 

The importance of fare reductions as costs are decreased in the in
dustry cannot be overemphasized. The U.S. domestic airline industry 
has enjoyed considerable prosperity in recent years as the replacement 
of piston aircraft by jets has sharply lowered unit costs. This trend to
ward lower costs will continue as the latest three- and two-engine jets 
are put into service on the shortest stage lengths. Fare reductions dur
ing this period have been relatively small, primarily selective reduc
tions in the ol'-pe:lk period given to special classes of travelers-family 
discounts, nonweekend rates, and excursion fares of one sort or an
other. This kind of off-peak pricing and promotional fare cutting has 
much in its favor and for the airlines is a particularly popular way of 
cutting fares. However, this fairly limited rate reduction and the high 
profits made recently by the major airlines have stimulated debate con
cerning the appropriate rate of return for this regulated industry. High 
capital requirements for re-equipment have been set forth as an ap
propriate reason for permitting high cash flows and high internal rates 
of return. 

The international airlines will go through this same experience in the 
immediate future and will need to resolve these same questions. The 
airlines will surely use selective fare reductions on group or tour flights 
and charter operations as the first means of satisfying public pressure 
to cut fares. This sort of price cutting is the most likely result of pres
ent International Air Transport Association (IATA) procedures. Par
ticipants, including carriers and governments, will be quite attentive 
to the capital demands of new equipment which loom in the future
first for stretched versions of the present jets and subsequently for the 
jumbo jets and supersonic transport. The very sharp losses the industry 
has sustained in the recent past, regardless of the reasons for the losses, 
will not be forgotten. Con.iderable pressure to generate high internal 
profits will surely prevail, both to recover these past subsidy losses and 
to help finance new equipment. 
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The appropriate decisions concerning internal versus capital market 
financing and concerning the role of excess profits in this financing are 
not easily made,There are, however, some important ar(ruments to be

0 
made against relying on high profits as a source of internal funds. First, 
the capital market for the airlines is much different now from the mar
ket in the 1950s, when sensitivity of demand to business conditions 
and inability of the industry to sustain profits over any period of time 
made capital investment or loans appear somewhat risky? The high 
growth in demand and the cost reductions resulting from jet technol
ogy have converted airline operations into a rapidly growing and pros
perous industry; capital is now available via bonds, convertible or oth
erwise, or new issues of stock. While the capital outlays for jumbo jets 
and supersonic equipment will be large, world -apital markets will be 
more than up to the task; capital probably will be readily available at 
rates comparable to those offered other types of corporations at that 
time. Unusual capital requirements do not appear to be a convincing 
argument in favor of monopoly profits over the coming years as a 
source of internal funds. 

Unless the JATA price cartel is made more responsive to rational 
pricing objectives, the considerable cost reductions which will arise 
with the stretched and juiho jets may be lost to the traveling public, 
either through excessive profits to the carri i rs, through expe-nditures on 
service competition and a(lvertising, or through poor intenal control 
by airline nanagenent. The stretched and jumbo jets are especially 
suited to marketing a "mass travel" service if appropriately priced, but 
they could be used by the airlines in an exploitative fashion if prices 
are not, in fact, reduced. 

A rational fare structure in the important international markets in 
1975 will almost certainly consist of a dual set of fares-tourist and 
first class services-with the latter employing supersonic equipment 
where possible. The much faster supersonic equipment will allow the 
airlines to offer a first class service which will be genuincly differ
ent from the alternative tourist service (a real change from the pres
ent! ). A dual fare structure will be necessary if the subsonic jet equip
ment is appropriately priced. 

Some industry skeptics have suggested that the considerable invest

'The fact that this risk was more apparent than real has been described by 
Caves in his analysis of the U.S. domestic airline industry. See Richard E. Caves, 
Air Transport and Its Regulators (Harvard University Press, 1962), pp. 398-402. 
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ments by governments in financing the dcvclopment of the SST and 
eventually in financing the eqluipinent itself could reslt in govern
mcnt opposition to fare rcductions for service using subsonic technol
ogy, lest these undermine the market for supersonic service. Large re
ductions in subsonic fares could prliaps make inroads into the market 
expected fer supersonic flights, but this view is regarded by this writer 
as somewhat extreme, based in part on a more optimistic forecast of 
the market for the SST for long-haul flights than the skeptics antici
pate, and in part on the expectation that the governments involved will 
not rate tie economic retsults of their supern;omie investmenils so highly 
that they will advocate this sort of cross-subsidy. The IATA price ;ys
temn and the air!ines the'mselves appear to be the more lilcy sources of 
opposition to fae reductions which will be made possible by the evolving 
subsonic equipmient, rather than tle governments in tie countries 
where ai: service is in greatest deuamaid. Airlines whl iicl are not well 
equipped because of capital constraints or which want a luxury-ori
ented service may continue to oppose fare rationalization. 
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APPENDIX A 

Scheduling and Factor Substitution 
in the Production Function 

PRODUCTION TECINIQUES FOR INTERNATIONAL AIRLINE SERVICE 

and the inputs used appear relatively homogeneous for all firms. This makes 
the industry particularly well suited to international comparison. There is 
one important exceptioll-differences in ability to schedule certain inputs. 
These differences are reveald by some simple cross-section comparisons of 
input productivity levels, a ter appropriate adjustment for the effects of plane 
choice a.nd route system on input productivity. These differences, especially 
thai of sci '(hlii'g(I,(!liipiunt, appear to reflect ditfferences in mnanagement. 

The production function itself is characterized by variable proportions, 
vith the possibilit ' Of cons iderable input substitution . There are certain 

fixed coefficients relating fuel, crew, and other inputs for each plane type. 
However, the choice of planes involves possible substitution of capital for 
labor, or vice versa. The jets are a capital-intensive choice, but are economi
cal with respect to fuel, labor, and maintenance costs. Similarly, more or less 
labor can be used in baggage handling, reservations, and sales functions. 
Passenger services on board also can be simple or lavish, the latter type 
generally requiring more labor. 

Factor substitution has often been postulated in production studies, but 
empirical documentation has been difficult. Intra-country data do not 
typically exhibit much variation in factor prices or factor proportions. The 
widely differing factor prices in an international industry are such that a 
wide range of input combinations often exists. This sample variation is 
necessary if the extent to which input substitution is possible is to be 
empirically detcrmined, 

The international airline industry in the early 1960s, with its transition 
period from piston planes to jets, is particularly well suited to observing and 

232 
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parameterizing such factor substitution. During this period the structure of 
operating costs of piston and jet aircraft was such that carriers with differing 
factor prices, especially in the costs of capital and foreign exchange, reacted 
in very different way's to the opportunity to use jets. Those carriers least 
constrained by capital costs were the first to purchase the jets. Other char
acteristics of the international airline industry help to minimize problems 
which often plague empirical production studies of input substitution: the 
production function is relatively homogeneous, the stock of aircraft as the 
capital input is variable in the fairly short run, and the existence of a rela
tively perfect market for used aircraft permits a reliable measure of the 
amount of real capital actually employed. The discussion below will focus 
first on scheduling or input productivity differences and then on the factor 
substitution which occurred during the jet transition period. 

Input Scheduling 

Aircraft Scheduling 

Aircraft scheduling is the dimension of input scheduling which probably 
has the greatest effects on costs. Differences in daily utilization rates affect 
the productivity of a firm's aircraft fleets and hence unit costs of depreciation, 
as well as some portion of maintenance costs. 

The explicit schedulirrg measure developed below is based on differences 
in daily aircraft utilization rates. The industry average daily utilization rates 
for each plane type are used as a standard for comparison, after appropriate 
adjustment for route system effects. Interpretation of aircraft utilization rates 
is complicated by the fact that carriers are often in the process of phasing 
equipment in or out. In the period under observation here, the transition 
from piston to jet planes was occurring. Some carriers probably did not 
attempt to schedule their piston aircraft as intensively as their jets since the 
former represented standby equipment. Low utilization rates for piston 
aircraft in these eircumnstances, of course, need not necessarily reflect any 
serious management weakness. Treating piston equipment as a standby fleet 
tends to lo\%cr the average utilization of piston equipment for time industry. 
At the same time, jet utilization rates may be affected by the tendency for 
a firm to sustain low utilization rates temporarily when adopting new 
equipment. Tle time required to raise these utilization rates to levels com
parable to the utilization rates of its competitors may be fairly short or 
quite long. Of interest here are the more persistent differences in aircraft 
utilization realized by different firms. 

An initial comparison was made of each firm's fleet productivity with 
that which would have been achieved if the firm's utilization rates had 
been equal to the industry average. The fleet productivity ratio, R, is given 
by 
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1?,= '___,_,._,_,_ 

where:
 

ni=nuniler of pliines of type i in the fleet of firi j, 
uq=utilization rte of plaie type i (hours per day) for firm j, 
si=awerage produtivity per hour, in seat-milei, for phane i for the industry, and 
ui=average utilization rate of pline type i (hours per dly) for thue industry. 

Rj denotes the fleet productivity ratio for all aircraft; R'i denotes the same 
measure based oin only the jet portion of each finn's fleet. Realized utiliza
tion of tile inherently more productive aircraft-the jets-has a greater effect 
in tl;, above suimmations for R. A value of Ri greater than unity denotes 
tihat tle fleet of firm j was iot as productive (available seat-miles flown) 
as if the firm had realized daily utilization rates comparable to the average 
for the industry. 

This measure of relative productivity depends on the interpretation of 
the indust,-'s average utilization rates. The mean utilization level is a 
numerical average of all international carriers; as an average it does not 
reflect desired or efficient levels. (And, as shown in Table A-1, some of the 
mean levels are not high.) In addition, smaller carriers which rely primarily 
( piston aircraft-and hence schedule them more frequently than those 
carriers which count piston planes as standby capacity-will tend to receive 
a "higher score" in the above fleet productivity ratios. 

The daily productivity of the fleet of firm 
>.1 (,,.. .,, 

-reflects its choice of plane type, its scheduling or realized utilization rates 
for those aircraft, and the firm's route system. With regard to the route 
system, stage length affects the case with whliclh equipment can be scheduled 
and therefore affects the utilization rates, all other things equal. Stage length 
also should affect hourly productivity of each aircrait because of the effect 
of stage length on average speed. This latter effect is subsumed in the 
assumption of a single industry average for hourly productivity of each 
aircraft type, si. Rather than derive functional relationships for each firm's 
hourly plaue productivity and utilization based on the firm's particular 
route svstem, a single equatioi was derived which should appropriately 
adjust the productivity ratios, ij, for these effects of the route system on 
productivity. This is a simplification necessitated by practical considerations; 
insufficient information is available about the scheduling problems associated 
with particular plane types and route systems to proceed on a more dis
aggregated basis. 

The route system ,ariables postulated as appropriate to explain fleet 
productivity (independent of scheduling differences among firms) were 
firm size, route density, and stage length. In the 1964 sample the effect of 
stage length was statistically significant in explaining variation in R,. Shorter 



TAulE A-I. )roductivity and Capital Cos of Selected Models of A ircraft, 

lProduv'tivi:, Wractnrw@ Capital C'osts 

Aircraft 
Make and Speed Ue 

Ma rket 
FttmtuPre Cap~ital 

'Model Sets (riles (hours1 r (tIolisaIdsperI Life Cost perMy, di 
1er 

hiuu ,) 
per 

day) 
of 

diii ) 
(years) 

(ollars) 

Jet 
IBoiing 707 I It .17( 9.52 (;,0m II I,41) 

I)ouglas )('-S 1.1t I7) 9.33 (;,0) 11 1,54 

Boeing 7-2) 115 -i60 8. 67 4800)) I1 1,1)6 

Convair 9190 105 -165 6.93 5,400 10 17) 

Convair 8S0 1(5 .165 7.12 5,2)) 11 1,i)5 

Til),lev TU-1 04 90 4160 ... 4,50) ) 1 370 

Comct I 85 450) 7-.)) 49500 1 37 0 
('aravele 81 450 6.(18 3,0(0 ,) 9)13 

lBving 7-27 91 44o 7.05 .4,500 11 1 ,I1 

lriihti 88 1 WO 3.40o -,500 I II 

Tur)opro) 

('ainadair C1-. I I s -1250 9.18 :1,30) 1) 1,005 

lria Jiia ,100.s 109 26)0 1.33 1 000 8 '.1in2 

Britainnia 1ON 109 -260 ... I )000) 8 312 
Va igu'ard 1.Q 3)( 6. 1" 3,00) 8 1,027 

limit ra 8(0 800 6.83 1 ,5)i) 10 411 

Visucount V-,)o)s 661 22)) 5.7"2 7110 7 1274 

Viscount V-700 5-2 "2-20 5.85 5)00 7 196 
Ihvra Id 44 -200 41.00 400 6 183 

Fairchild F-27 to 200 6.0:3 900 10 247 

Pis)on 

Lockh(ed 1019 86 -75 1.80 100 6 .46 

)ouglas l)C-7s 90 -265 6..7 151) (i 68 

Locklieind IoW9 8); -.)65 3.98 150 6 68 

loukimcd 79 741 15 3 .5-2 1DO 5 55 

I)oglwhs C)('-(l1 s. 1.5 5.78 25) 7 18 
Douglas I)C-)IA 81 2t5 5.78 251) 7 98 

Douglas I) '-6 81 -215 ... 250 7 98 

)ogas I ) C- 56 2125 :3. 83 75 5 11 

Heron 14 121)0 2.13 )100 6 45 

Convair t4)0 I1 195 5.83 1,25 6 57 

Convair 340 it 195 5.83 1)0 5 55 

Convair 240 .10 185 5.70 75 4 51 

Cur) iss ('- 1; 52 18)) -1.-2 -10 5 QQ 

Martin ,11 4I 175 5.10 GO 4 41 

Donglai DC-3 28 150 3. 15 40 5 2 

S(,rirecs: )igures f,,r nowler id se..s and spieed are asc) in auh ,r's ns it)litions. given the singe leng6j. 
Utiliat ion d ta are reported by ICAl I arriers in 1961; see Internationa (ivil Aviniio Organization,a ,mernems 
Dijte4 ,,f Stafi,li.,, FIl, , d Ier,,,,nd, N,,. Ili) (I)w l pp. -l). i- ..Nlnret price and future life of aircraft 
are ntlhor's c iminle, hse I ," lriecs as reported in trade journals. 

Flgmres are the niiieric l nivernge of all inLtertnationla carriers. 
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stage lengths decreased aircraft productivity. presumably because of more 
frequent turn-arounds and necessary minintm down time. The equations for 
the 196-1 fleet productivity ratios wvere as follows: 
(1)Total fleet 

Ri = 1.1552 + 0.RIS(l/d) -O.lIl..1C(d) R'= 0.3404 
(0.02.15) (0.1()96) 

(2) Jet portion of total fleet 

?'; = 1.2826 + 0.2254t(1 /d) - 0.3-112.1 C(d) R1 = 0.3856 
(0.0571) (0.1.176) 

where d is average stage length and AC(d) is an estimate of direct costs 
as a finction of plane choice and stage length. 

In the 1962 sample ('xl ined1, none of these variables proved to be 
statistically significant in explaining variation in the productivity ratios. 
The inherent schedutling difficulties for a transition period when a new 
plane type is added or substituted fo, ol equipment, and the varying ability
with which managements cope with these probill's, applarenth, have resulted 
in a large enough variation in fleet productivity to conceal any underlying 
route sy st(ill eflects. 

The effect of sched iling differences oil fleet piroduetiities net of route 
system effects for firm / is sinply the ratio of the actual productivity ratio, 
II, to the "expected" ratio, Red, as given by the above equations:
S,ji S',, clcotes the sante tc1lslin.'= R, 11,i. for tile jetportion of the fleet 
of firm j. Since in the 1962 sample no equation was found as an appropriate
reflection of route system effects on fleet productivity, the fleet productivity 
measure for 1962 also is thle scheduling measure of the effect of aircraft 
utilization rate differences (Si = I1). 
The aircraft shtedtiling diata appear A-3.in Tables A-2 and The figures

for 1962 exhibit the larger Variance and to a greater extent reflect the tran
sition from piston to jet planes than the figures for 196-1. There are no 
apparent explanations of the scheduling differences in 1962 in such variables 
as firm size, wage levels, or tie labor scheduling measures derived below. 
Scheduling differences are influential in explaining a particular firm's capital 
costs and are a partial expltaation of the cost ,measures of relative efficiency.
(This is discussed in Chapter IX.) The fact that route system effects are 
discernible in the 1961 fleet productivity ratios lends more support to the 
1964 figures. High-wage firms were the superior jet aircraft schedulers in 
196-1, as evidencnd') lie inve'rse correlatlion (-0.2518) of S',, with labmr's 
wage. At the same time the wage was inversely correlated with the scliedul
ing of the piston portion of the fleet, reflecting the fact that many high-wage 
carriers were phasinig out and selling off their piston fleets. 

With regard to particular firms, the measures of aircraft scheduling for 
the two years we:re positively though hiot highly cor)i'lati'd. Notable in 
the changes in the ranking of particular firms are the records of four of the 
largest carriers-PAA, TWA, BOAC, and Air France; each casein these 
carriers received a significantly "lower" score for scheduling in 1964 than 



l'AliE A-2. FledProductivity and Scheduling Ratios, Sclccied Air Carriers, 

1964 

D)aily 
Opportulity 

Fleet
Plrtdhic-

Fleet 
Pirldlivity 

Aircraft 
Sehed Iing 

Cost of tivilv, lRatios llatios" 

Carrier,' 

Capital 
for 

Aircraft 
Z('"''") 

Fleet, Il (millionst, Of T'ot: II ,jets, Total jets. 

d Fleet, Fleet, 
Ili 8,4 

(dollars) mils) 

Trans World Airlines 130,137 52.7,2-2 1.0.50 1.058 1 .01W 1.059 
Pan .\merican Airways 71 ,68-2 50.1012 1 .1I 0.975 1.0"27 1.015 

British Overswas 
Airways Corporation 7S,481 2 :*.35 0. 933 0. 935 1.031 1.006 

Air France 77,)961 2U.I21 1.011 1.IMW I .021 1.013 

Nort Iwest Ai ines 38, 4-wt 8 . 331 0.901 0.879 0.0933 0. 990 

Air ('an:,da 55,)6!) 17.1217 1 .059 1 . 106 1 . )0 1.057 

A!itali:t Airlines $8 ,' t'2 14.9 t7 0.918 0.918 0. 8912 0.883 

KIM Roval )utch 

Airlines '32,235 14.076 0.)85 0.11 0.)75 0.900 

I,,,fthallsa (ernuir, 
Airlines 19,3)97 9.070 0.8S912 0.900 0. 851 0.837 

British .urolean 

Airways 49,697 11.565 1.037 1.146 1.0019 1.060 

Seatditiaviaji Airlines 

System '7,058 10. 509 0.937 0. 990 0.1 2 1.001 

Ianitff Intertialional 1!),238 1).'265 1.050 1.051) 1.017 0.968 

Japtan Air Lines 28,747 I1 .576 1 .019 1.070 0. 996 1.11 

Swissair i-3,017 7.763 0.894 0.887 0.856 0.826 

QaUtIs 1Iiil)ire 

Airwutys 21,191'2 9.507 0. 9 2 0.951 0.981 1.0128 

1I)eria Aiiines of Spain 18,617 6.737 1.081 1 .091 1 .067 1.071 

Cal t!i:t I'actie 

Airlintes IO0,01. 5.521 (.819 0.718 0.774 0.671 

Sm)t Afri'tt .\ir\oys 
Sahb.na IBelg"imt\Vorld 

7,2111 3.371 1.038 1.007 1..1(7 1.0317 

Aitlittes 18,716 7.003 1.179 0.1974 1 .067 0.976 

Aerolineas Argentitas 11,023 '2.039 1.310 1.1253 1.171 1.203 

Pakistan Iternational 
Airlines 7,'26t '2.689 0.879 0.899 0.856 0.862 

FootnotcA to table apiearn it.1 8. 
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'TA BILE A-2-Continued 

Daily leet 
Opportunity Prode- Fleet Aircraft 

Cost of tiity, Productivity Scheduling 
Capital latiiost atiob 

for ato Itjb
Carriev i Aircraft i 

(millions
Fleet,zdU) of Total Total 
seat- Fleet, Jets, Jets, 

t- Fleet Fleet,i1F, S.(dollars) miles) 

United Arab Airlines 11,00,S . 15 0.989 1.035 0.989 1.045 
Philippine Air Liles 1,795 12.331 0.731 0.791 0.797 1.10) 

East African Airways 5,016 1.4;0 0.806 0.814 0.751 0.7.15 
Pan American-(Grace
 

Airways 6' .18 9.809 1.118 
 1.01.1 0 .891 1.015 

Aerlinite Eireann :1,88; 1 .446 1.079 1.079 1.091. 1.150 
Filmair 6,183 1.12,21 1.375 1.508 1.201 1.171 
Aer Lingus '],91ms 1.006 0.975 -e 0.901 

lasman Empire Airways I ,2:33 0.77) 0. 637 --- ' 0.5 23 
A.ustriar. Airliies :3901 0.9'2o 1.13 1.039 1.081 0.929 

Royal Air Marov -2,8!, 0.920 0.898 0.86 t 0.878 0.835
 
Aviacion (omcreio 
 517 0.4136 1. 1.10  1.125 -o
Caribair 517 0.3129 .30-2 -- 0.8-.1 -82 

Sociedad Aeronaut ica
 
Medvhlit 
 908 0 .257 1.011 -_ 1.017 -


El Al Israel Airlines 7,9100 
 3.. 39 0.993 0.986 1.013 1.055 
Aerotransitorl ( del
 

Liloral Argentino 110 10.810 0.781 
 -- 0.615 -o 
Karlumaki, Veljcksef 0. 1125013 1.318 ._ I .085 -o 

a See text, pp. SIl :1 l.
 
" See ext. Itp. ::6.
 
0o e ts il t he fleet.
r ftd hir dalta (i uairci lizaitio iaildfltel sie if ea i carrier, sie It er itioni l Civil Aviati on Organizia.

tin, Dije.l f titts.lldk , , id ml r l , No. 116 (19i I). 

1962. These carriers wc,'c well into the jct transition by 1962. letween 
1962 and 196-1 they saw their competitors make the transition, improve their 
flcet utilization, and thus close the scheduling gap. Carriers making the 
hig(est improvel netits in equipment scidtding over the two-y'ear pcriod
in this sample were Alitalia Airlines, Qantas Empire Airways, Swissair,
Braniff International, Pan American-Grace Airways, Ibcria Airlines of Spain,
South African Airways, Pakistan International Airlines, United Arab Airlines, 
and East African Airways. 



TABLE A-3. Fleet Productivity Ratios, Selected Air Carriers,1962 

Daily 
Opportunity Fleet Fleet Productivity 

Cost of Productivity, Ratios, 

Capital Z-(nsu,)A 

Carrier, for Aircraft 
Fleet, (millions of Total 

F_(djnj) seat- Fleet, 
rmtis) lte 

(dollars) 

Trans World Airlines 78,400 43.556 0.4995 1.009. 

azn American Airways 36,218 41 .686 1.004 0.983 

British Overseas Airways Corporation 34, 61 2 t. 6126 0. 11.6 0.937 

Air France 27,00i 2,. () 1.5 1..030 0. 994 

Northwest Airlines 3(6,(65 112.938 1.017 1.033 

Air Canada 19,507 11.960 1.011 1.079 

Alitalia Airlines 11,401 11.212H 0.939 0.947 

KIM loyal )utch Airlines 1.4,733 14. 2U5 I .057 1.0i 

Difthlansa G ermian Airlines 8,054 8.5.1 0.951 0.997 

British Euiropean Airways 111,185 10.356 1.1200 1.368 

Scanidinaviani Airlines Sys(em 11 1,2t 10.17.t 1.008 0.943 

Braniff International 16,717 (;.5 0 1.1)194 1.266 

Jaian Air Lines 7,831 9.858 0.8061 0.872 

Swissa ir 8,278 7.582 1.1112 0.984 

(janlas Empire Airays 7,761 6.776 1.170 1.117 

beria Airlines of Spain 5 ,2(;8 4.500 1.1251 1.327 

(anradia P'acilc Airliis 4,676 4.759 0.875 0.804 

Sotith Africani Airways 3221) 2.776 1. 298 1.210 

Sal,ni('L Ihgilii\World Airlines 7,23 6.043 1.137 0.997 

Avrlimeas Argentinas 8 ,;27 e.330 1.141 1.117 

Pakistan litrnational Airlines 8,847 3.216 1.110 0.9312 

United Arab Airlines 1(,837 12.303 1.136 1.224 

Philippfine Air Lin 4,073 1.6(1;) 0.911 1.125 
East African Airways 1,881) 1 .11)4 1.169 0.971 

nlAnieri.atl-(Grace Airwatys ,'275 Q.471 1.055 0.181 

Aerliote Eireann 4,488 1.031 1.333 -b 

Finimir 1,736 1.31 0.976 1.050 

Aer Linius 1,478 1 .1020 0.982 -b 

Tasman Empire Airways 75) 0. 599 0.771 

Austriani Airlines 1,76 0.597 0.977 

Ryal Air Maroe 84.4 0.761 0.937 1.003 

Aviacion y ('mnercio 2,790 1.131 1.861 1.119 

('arilisir 268 0.1253 1.3446 b 

Sociedad A:ronautica Medellin 255 0.369 0.8112 -b 

1:1Al Israel Airlines 1),6,22 2.865 1 .066) 1.133 

Aerotransporles de [,iltral Argentino 135 ().1119 0.700 -b 

Na rlihnnnnki, Vcljiksef 539 (1.30)5 0.976 b 

a See text, pp. U3-3f.
 
N,, jets in leet.
 

For dta on air,.raft ftili ation and fleet size oi each carrier, seeInternational Civil Aviation Organiza
tion, Dioref (,f Statisties, Fled and Personnel, No. 10 ( 16 ). 

'3C/
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Crew Productivity 

A similar scheme was developed to measure flight crew scheduling,
essentially comparing the realized crew productivity of each firm's pilots,
co-pilots, and other flight personnel (en gineers, navigators, and radio opera
tors, but not stewardesses) to the industry average.

As before, adjustments had to be made for each firm's choice of equipment.
An estimate was made of the number of crew members required for each
plane type. (All planes of one type are designed for the sante size crew.)
In the analhsis below a four-man crew was assumed for jets, I three-man 
crew for four-engine piston planes and turboprops, and a two-man crew 

fABIL, A-4. A ircroft Clessifidy ('rw Si.-, 1f)( 

TJh ree - Ma Aiil'\ raft 
Iour-Min Aircraft 'wo-NItll Aircraft(J e t ) ,r i ,Fol ~ ll o u r - E n g i le ( T w l-E n] g i n e

Turboprop isonl Piston) 

toitiig 7447, 7240,7,7 Canidaiir CL- I)ouglh.,r I)(-7s, Curtiss C-40 

I)ouglis I)C-8 ] tritaiini ols, 
)C-6', I)C-4 

tMartin .104, 202, 

Conya ir S0, 990 
1200s, :300.- Io'kh'cd 1;ol, 

10 W, 7-19, 04P9 Convair 3 10, 4 t0 
Valiguard 

'i'rllpolecv T-101 rgonat Douglas I)C-3 
Electra 

Comet . lferon 
Viscount V-700s,

Caravelle V-84)s Miscellaneous 

ne- aid two-
Herald eigine aireraft 
Armst rong-

Vht worth 1150
F~airchil F-127
 

Source: Set text. 

for all two-engine planes. Any crew size greater than this (essentially the
legal ,ninituni I) appears as "poor scheduling." The crew size data are silowvn
in Table A--I. \Vhc'l rsing piston aircraft over long flight stages, the concept
of a fixed "crew re jlixrinlerit'" per p iston-aircraft hour ma\' not he strictlv ap
prop riate. An extia miian or ('veni an entire extia rew inaYV be carried to prnoviderelief for the trip of ten to twelve hours required to crioss the North Atlamntie
in a DC-t6 or DC-7. The alterative is to provide extra time off tIme (ay
after a North Atlantic flight, hence implving ;i trade-off between bivouacking 
crews at a layover station. The appropriate "crew requirement" is thus not 



'I'inmui A-5. Flight Crew Employment and Scheduling Ratios, Selected 
Air (arriers, 1962 and i96.; 

1O;N 1961 

FlIight IlcqIIired lligIt Flight Iterjuircd IligIt 

Crew, Crew i rew,('rt~v,"Crew Crew 

Carrier C.(ni Ih'r I ours, Crewwh,,Schdl- C' lhrs,Hours, Selicdiil

of emi-

in 1ing 
of ela- I 

ployevs itInid-ycar.) (thu-sandls) plveccs atI~tmid-year) (Ilionsands) s 

Trails Wold Airliines 1,1)2.! 1 ,!)ss 0.99 t 1 '31 11.9 2,181 1.()11 

Pan Aterican Airways 1 031 .1 1 777 1.9 NI 1,15 2.2 1 ,!1(1 1.066 

B ritish ( )vcrseas Airw:Iy s 

('roratio 6190. . 1 ,.81I 17.172 (7.0 1 ,38-2 1 .129t 

Air Frae 75G. 2 1 ,267 0.916 (;83. 2 1 , s1; 1.170 

NirIwI\, Airlines .18-2.7 6-25 1 .1255 51(W.1 (196 0.791 

:Ait (aiIm:I 610-2.0 G1t0 (.541 596.3 6 11 0. 674 

Alitalia .\iliies 
EL.M Ito~v:1 utch 

322.7 510 0.9109 450.9 11(1 0815 

Airlines 510).5 1 , !) 1.530 .137.4 1,li8t 1.5 -s 

luftl ni.:i ( ;eriiian 

Ailiovs 378.9 511 0.74(1 39i .3 582 0.9126 

Irit kih Europcan 

A irways 
Sr.:ildilnvilin Airlines 

49)1. 5 894 0.0988 591. 2 9)0 0.1701 

syshvi 3 12.3 875 1 .397 363. 9 885 1.5119 

Bhaiti litiritioial 38S.1) 501 1. 198 360.3 74 0. S3I 

.Japan Air Liines 12(7 .-2 4312 0.88t 115.1 476 0.8(t5 

Swis:,ir 217.0 47,2 1.189 127.12 491 1. '2to 

Qantas Eiipire Airways Id..2 (8:3 1 ..tt1 221 .1 575 1.1120 

IIuris Airliis (if Slai 1200.12 80 0.7612 61 .8 317 0.755 

(aimliiin 'lcific Airlines 1:3.3 227 0.8) 150.12 218 0.101 

Siuth Afri'ill Airways 
sak-Iml Ih'ian \Vorl l 

1-27.8 .25t 1. 08(; 1I-W.5 2 1) (.956 

Airliiiis 125t.5 .-90 1 .05-2 .1) 468 1.17.1 

Aerolit:s Argentis 159.8 133 0.878 189.7 .1321 1.106 

Pakistai Iuternational 
Airlines 115..4 35(0 0. 6912 138.0 411 1 .9150 

lihid Arilb Airlines 103.1 147 1.28I Ptl23.3 1200 1.013 

iiilill Air liines 168.5 1419 2.069 Q03.1) 207 0.631 

Eist Afrivan Airways 7M.5 1124 0.910 88.4 1.1(1 0.188 

Panl Aiieriva n-( hae 

Airways 58.0 76 0.70t 58.9 77 0.816 

Eoi:rte See text, ip. i.O-.1. 

9//
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TABLE A-5--Conlin ned 

F lig h t lhq luir d Fl g t Flig ht eI llu'h d F i h 
Criv, (rvw Flighit ('riw, rtw Flight" (rcw ,((,'ew

Carrier ( IIours, (', hours, 
(nundcr ',]ij (.c !- (111nd11or F' r,i, Shd 

of (.Ii- Ing of cil- I ing 

plovs at (tlm- Ratios, 

niid-year) sands) ,uid-vear)It Sands) 80i 
phloy ts It (thou- is,f 

Aerlinte Eireann 29.( 5B ; I .51 1 3 .8 73 1.3 16 
Finnnir 7,2.0 0. ) 85. 6 120 0.874 
Aer Lingui 9 .6 1)29 0.761 96. 12 1.48 0.060 

Tasmani Empire Airways 31 .1-2 71 1. 14 .139.8 85 1.349 
Austrian Airlines I t) .183 1.4ll} 55.0 59 0.669 
Royal Air Maroc 3S.7 51 0.810 .31 .9 .49 0.957 
Avia.ion y ('yomrcio 66.13 81 1.499 70.3 91 0.808 
Carihair 10.1 63 11.195 .33.0 60 1. 134 

Soeiedil Acrona ntiela
 
Medlin 29.8 
 43 1.031 Q. .. 56 1.187 

i'l Al Israel Airlines 67. 1 138 0.890 108..4 143 0.824 

Acro ra nsportes ife] Litoral 
Argiut ino 23.5 75 0.897 19.1 26 1 . 251 

KarltiuaMj, Vcljiksef 30.7 58 (1.970 16.7 17 1.748 

obvious as a standard for measuring a filln's performance. Iowever, neglecting
these subtleties probably has little bearing on performance measures de
veli)cd here since the total a1iunt of stclh long-hail piston service in the 
sample was empiricall' fair 'vsmall. 

The productivity measure used was the output per employee of "required 
pilot-hours" derived from a frin's fleet by plane type.' 

Let: 
Ci=niilb r tuf requtircd pilots, c.-i-ilts, aa1d (llgi htiis ill a crew if plil e type I, 

h.,= unl er of hours floiwi 1). plaue tvpv i for tlt jtlh firm ill it year,
 
ru,hi=inulher of imn-lioiurs required, given tle mix 
 of laiie-hours flown, 

(Cj=number of pilots, co-pilots, and other flight personnel employed blytie jtli 
firm at mid-year, and 

jcjhj/C,=reijuired man-hours of output per cimiloyce fur tli jtlh firn. 

A measure similar to this was developed by Robert J. Cordon (when examining 
crew scheduling in the U.S. domestic industrv). See Gordon's "Airline Co, ts and 
Managerial Efficiency," in Transportation Ecoonics (Columbia University Press 
for National Bureau of Economic Research, 1965), pp. 70-75. 

i 
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The mean of required flight hours of output per employee, X, for the re
porting firms for 1964 was 624.8 hours compared with 546.5 hours in 1962. 
A measure of the quality of crew scheduling is given by comparing each 
firn's output per employee with this industry mean. Tie crew scheduling
quality ratio for firm j, denoted by Sj, may therefore be expressed as follows: 

X.Ci 

hi 

vIere S,. = I for a firm obtaining just 62-1.8 hours from each employee
in 1964 and Sdj < 1 for better crew scheduling than the industry average.

'rhe crew productivity ratios for a number of firms appear in Table A-5. 
There is considerable similarity in the records particular firms thefor for 

two years. No correlation existed between measure
this of pilot scheduling
amld stage length or route demisity, although on a priori grounds one might 
suppose shicrt stage lengths would have an effect. S,. was inversely correlated 
with pilot's wage (correlation, r - -0.2669), indicating that high-wage firms 
were better pilot schedulers. S, was also correlated with "all other labor" 
scheduling (r = 0.2564), a measure discussed below. 

"Nonflight Crew" Labor Productivity 

The final measure of scheduling involves "all other labor," which refers 
to all labor except the flight crew. The following "labor-requirements" 
function-relating labor per scat-mile to the wage, the nature of the equip
nent employed, and the route system-was estimated cross-sectionally for 
1962: 

(4) (L/SA!) = 0.78S5 + 0.56-t0AC(d) - 9 .S(1/d) 

(0.2022) (37.5) 

+ 	 1,700, 000(n/SM) + 5 0 
.10(I/01VL) (RI = 0.5851)

(I ,ttOO,tOOO) (15.8o) 

where 

L = i or iin imnan-years, 
11= ,stat ioll 

d veramge st age lengt h,
 

11.,= lahor's wages in dollars, 
S.1 = .att-ieiitS ill millions, and 
.' C(d) is aim einia of direct costs as a function of plane choice and stage
 

Ilgth (c Appendix 1).
 
AC(d) is a decreasing function as d increases and acts as a proxy in this 
equation. 

The presence of stage length and route density in the labor-requirements
function is as expected. Longer stage lengths and denser routes spread the 
fixed cost of ground personnel and also raise cabin crew input productivity 
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through the economic use of larger aircraft, often jets. There are three 
possible explanations for the presence of labor's wage in the equation. One 
explanation is that firms paying higher wages are able to reduce the labor 
input by factor substitution. Another possibility is that higher wage labor 
is more producLive. A third related possibility is that firms facing higher 
wages are better labor schedulers and hence get more output per laborer. 
While there is no means available to distinguish between these possibilities,
the presence of labor's wage in this equation has been assumed here to 
reflect, at least in part, factor substitution in response to relative factor prices.

The quantity 1V, appears in the equation in inverse form. The residuals 
of thl equation are not correlated with either the wage or labor per seat
mile, suggesting that this particular specification of the equation was reason
able. This form for the labor-requirements equation implies that labor costs 
pe seat-oie are ind(pendent of the wage and that differences in wages 
can be offset bY substituting capital. This is consistent with actual industry
experience, since actual labor costs per seat-mile are uncorrelated with 
the wage. 

Deviations from this function can be considered labor scheduling abilities, 
with positive residuals indicating an excessive amount of labor employed. 
The ratio of actual to expected labor requirements-L/L(-provides a 
measure of labor scheduling denoted by S1j for the ith firm, which has taken 
into account both factor substitution and the nature of the route system 
(stage length and roulte density). This measure of labor scheduling is in
dependent of the wage. The results of the labor scheduling calculation for 
a number of airlines appear in Table A-f6. This measure of labor scheduling 
wvas correlated with flight crew scheduling bit not with capital scheduling. 

Factor Substitution through Aircraft Choice 

Aircraft cln(ice provides an important opportunity for firms to substitute 
inputs, a choice which is especially relevant to the developing countries. 
The structure of input requirements and costs-fuel, pilots, maintenance, 
etc.-varies with plane type. These differences are revealed by examining 
direct operating costs disaggregated into each input component. Data 
describing the breakdown of direct costs by component for each aircraft in 
the total domestic operations of U.S. carriers is available. (This breakdown 
will reflect the stage length over which the equipment was used, though the 
variation in the cost breakdown due to stage length will be only marginal.) 

An important additional source of differences in the structure of costs by 
component is that of differing factor prices or input productivity. As sug
gested, the effects of different factor prices may be so great that the optimal 
or least-cost aircraft varies in different countries. 

To illustrate the effects of differing factor prices on aircraft cost structures, 
two illustrative cases are compared-factor prices and costs for a carrier in 
the United States or Western Europe with relatively low capital costs, high 



TABiLE A-6. Nonflighi 7rew Employment and Scheduling Ratios, Selected 
Air Carriers,1962 

Carrier 

Pan Americanm Airways 
British Overseas Airways Corporation 
Air France 
Air Canada 

KLM Royal l)utch Airlines 

Scandinaviai Airlines System 

Alitalia Airlines 

British Europcan Airways 

Ltifthansa e(rtmaim Airlines 

Trans World Airlines 


Swissair 


Japan Air Lines 

Sabelea Belgianm Worh Airlines 

Qantas Empire Airways 


Canadian Pacific Airlines 


l mria Airlines of Spain 

Air-India 

A'ianc Airlines 

Union de "'ranspmorts A6riens 

South African Airways 


Pan American-Grace Airways 
Transportationm Corporation of America 
East African Airways 
Finnair 
(Gartida Indonesian Airways 

Aerlinc Eireanti 

A\er Linglis 

Tasman Empire Airways 

Eth:cipian Airlines 

Royal Air Maroc 


Civil Air Transport (Formosa) 

Aden Airways 


Nonflight Crew, 

Li 
(number of employees 

a mid-year) 

21,660 
20,780 
?4,5(10 
11,470 

15,850 

11,100 
6,470 

15,50 
11,860 
18,720 

7,200 
4,300 

8,210 
6,10 

,320 

4,60 

5,670 
5,370 
1,731 
3,4,20 

1,110 
280 

'2 12( 
1,470 
4,590 

2-0 
%,910 
1,0((0 

1,060 
6011 

1,0,20' 

6(50 

Nonflight Crew
 

Scheduling
 
Ratios,
 

s 

0.853 
1.1 23 
0.783 
0.575 
1.375 

I. 262 
0.66.1 
1.109 
1.089 
0.8-14 

1. 21N 
0.561 

1.337 
1 .467 

(1.820 

(.655 

1.181 
0.9,0 
0.682 
2.173 

0.529 
0.750 
(0.917 
0.973 
2. 173 

0.1 39 
1.3120 
1. 144 

0.857 
0.4912 

0.911 

(. 855 

Sourcer: I.ah,,r dt.t are froin Iniramtio al Civil Aviation Organization, Di-je.isof Sf,:U.ti.s, Flet and Per.aon-1. No. 1IN(1962i), various piges. j.ao(r sclieduling derivation is described in the text. P)p.239-42. 
Year-end figure. 

21z
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wages, and high labor productivity; and factor prices and costs for a typical 
carrier of a developing country with higher capital costs, lower labor costs, 
and lowcr labor productivity. These two cases arc meant to be illustrative 
only, essentially as a means of describing the general trade-off in factors 
implicit in aircraft choice under different circumstances. Direct operating 
and capital costs were calculated for 1962 and 1965 for a selection of plane 
types. The resultant costs ,re discussed in Chapter IV, where the implica
tions for equipment choice are developed.2 

With regard to labor wages and productivity, the assumption was made 
that flight crew costs for the "developing country carrier" are approximately 
three-fourths those of the carrier with assumed costs equal to U.S. domestic 
operations. The basis for this assumption with regard to crew costs is the 
common experience in the developing countrics that large pilot wage 
differences-often on the order of four to one-are largely offset by scheduling 
or crew productivity differences. This generalization, of course, conceals a 
hitge variation in actual performance on a unit-cost basis. An examination 
of a sample of Latin American carriers in 1961 showed that Costa Rican 
and Colombian carriers reported direct operating costs roughly one-half 
those of U.S. operators emptlying coimparable equipment, while Brazilian 
and Venezuelan carriers incurred costs at least as high as, or higher than, 
the U.S. carriers. The Colombian carriers reported flight crew and main
tenance labor costs roughly one-third of U.S. costs because of nearly equal 
crew and labor scheduling and productivity, while watLe levels were roughly 
one-fourth U.S. wage levels. The crew and labor scheduling for tileBrazilian 
carriers was far inferior, low enough to more than offset any potential cost 

' advantage of lower wages. 
With regard to maintenance, the assumption was made that lower labor 

costs in the developing countries do not produce any maintenance savings. 
There is, of course, the suggestion of possible savings in piston aircraft 
maintenance because of the high labor requirements. However, much of the 
maintenance on piston planes does not come cheaply in the developing 
countries.- In many cases parts must be bought at very high prices, and 
sometimes part of the aircraft fleet is cannibalized to obtain needed parts 
(which results in lower utilization and therefore higher capital costs). The 

'The author discusses firther these cost trade-offs and their implicationns for the 
choie, of atnappropriate air tecittnlogy in the levelopedl countries in"Air Passen
ger Technology and Public Policy in the Devloping Countries" (paper prepared
for delivery at the Transportation Research Forum, Kansas City, September 5, 
1968s). 
'Mahlon Straszl im, "'The Choice of an Optitm:l Air Technology for the De

veloping Countries," l)iscussion Pap)ecr No. 28 (processed; larvard Research 
Project, 1966), pp. 6-9. 

' Lockheed, for example, found maintenance costs on the C-47 and the C.51 
in Argentina to be almost equal to U.S. maintenance costs for the same planes. 
See Argentine C-130, Ecoontic Jutslifictio: Reports (Buenos Aires: Lockheed-
Georgia Company, April 27, 1962), pp. Al-A3. 
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Brazilian carrier Varig, for example, has often had 30 percent of its piston 
fleet on the ground because planes have been cannibalized for spare parts.
Nor have maintenance costs for jets in use in the developing countries 
generally been any lower than these costs for U.S. carriers. 

Fuel and insurance costs were assumed the same for the two types of 
carrier. Depreciation expenses were based on actual market prices, with 6 
percent interest rates used for the U.S. carrier anid 10 percent for the
"typical" carrier in a developing country. The resulting of costsstructure 

by plane type is shown in Tables A-7 through A-11.
 

Summary: Scheduling Difflcrenccs and Factor Substitution 

The effects of scheduling differences and factor substitution in the industry 
can be summarized by examining capital, labor, and output data for the 
1962 sample. Essentially, firms can substitute capital in the form of aircraft 
for labor (all labor excluding the flight crew) in response to different relative 
factor prices. Capital in the form of aircraft (measured in an opportunity 
cost sense, using prevailing aircraft market prices) is a proxy for all capital
that is variable. Labor's wage is used as a proxy for relative factor prices 
perceived by the firm. Capital cost data would be desirable but are not easy
to estimate since, as noted, capital for the industry comes from such diverse 
sources. While real opportunity costs of capital probably vary widely, the 
relevant cost in examining factor substitution is the perceived cost to the 
firm; the willingness of most countries, including the less developed ones, 
to subsidize their carriers implies that the variation in this perceived cost 
is much less than the differences in the real social cost of capital among 
nations. 

The capital-labor trade-off implicit in aircraft choice is most directly
evident in flight crew costs. Actual flight crew costs are positively correlatec 
with the pilot's wage (r = 0.2037). Lowever, there is an inverse correlation 
of flight crew rcquirenents per seat-mile with pilot's wage (r = -0.3348), 
indicating that higher wage firms are choosing equipment with lower crew 
requirements. In addition, higher wage firms are better flight crew schedulers 
(S, inversely correlated with WVP: -0.2669). Actual pilot costs therefore un
derstate the extent of the potential cost differences among firms due to pilot 
wage differences; adjosting actual costs for scheduling differences produces a 
correlation of required flight crew costs with pilot's wage of 0.4123. In 
short, high-wage firms have reduced, but not eliminated, an inherent flight 
crew cost disadvantage both by their plane choice and by better crev 
scheduling. 

Outlit-capital ratios are also positively correlated vith labor's wage
(0.2-160), but the explanation for this positive correlation lies in aircraft 
scheduling. Aircraft capital scheduling was correlated with factor prices 
(S,, correlated with W,,: - 0.2518), indicating better scheduling by the larger
capital users. Observed capital-labor ratios are also affected by these schedul



248 THE INTERNATIONAL AIRLINE INDUSTRY 

ing differences and thus overstate the chance for input substitution. After ad
justing capital consumption to reflect these scheduling differences (K 0 = 
Ks!S,l), capital coisurmption per scat-mile is not corrclated with labor's wvage. 
In short, aircraft scheduling rather than relative factor prices is the relevant 
explanation of capital-output ratios; S,,is correlated with actual capital cost 
per scat-mile (r = 0.4251) and with reported depreciation expense (r = 
0.3854), while labor costs are not correlated vith either. 
The trade-off of capital and labor is also illustrated in labor-output and 

capital-labor ratios, after adjusting observed labor inputs for the effects of 
differences in route systems. The labor-requirements function estimated 
earlier indicates that labor per seat-mile is correlated with labor's wage after 
the effects of the route svstem are accounted for. The labor-requirements 
function can be used to eliminate route system effects. Labor requirements 
for each firm can be computed on the basis of its wvage level (but indepen
dent of its route system) by substituting the firm's appropriate wage level 
into the labor-requirements function, L/S.1 = f(x, ..... x,,,W1,), and by 
substituting values describing the route system for the average firm in the 

idustry. The ratio of this labor requirement to the labor requirement as 
determined by the firm's particularwage level and route system is the effect 
of the route system on the firm's labor force independent of factor substitu
tion. Multiplying the labor employed by each firm j by this ratio shows the 
variation in labor employed solely as the result of wage level differences: 

(5) l,*= I, [f r,: S'L-;,llt)-
A bar over a variable indicates that it has been assigned a value equal to 
the industrv mean. This measure of labor, Ls*, call be used to illustrate 
the input substitution; the evidence is the positive correlation of wages to 
the adjusted capital-labor ratio, Kj 1/"1 *, of 0.3858, arid the positive corre
lation of adjusted labor/output, Ls*/SM with labor's wage of 0.2670., 

Assuming a constant elasticity of substitution production function,-, the 
substitution for capital in the 1962 ;ample implies an elasticity of substitution 
of about 0.8 for the industry.( 

'Kenneth J. Arrow and others, "Capital-Labor Substitution and Economic 
Efficiency,," Review of Econoiics and Statistics, Vol. 43 (August 1961), pp. 
225-50. 

The details of this production function estimation appear in the author's 
"Efficiency' in the International Airline Industry" (Ph.D.dissertation, I larvard Uni
versity, 1964). The result here adds one more piece of evidence to the ol-servation 
of B. S. Minhas that production generally occurs under conditions which allow less 
input substitiutioni than illthe Coh-lDouglas model. Minhas's study of 19 countries 
as observations oil21 industries produced estimates for the elasticity of substitution 
ranging from 0.72 to 1.01. See Bagicha Singh Minhas, An Iternational Coinpari
son of Factor Costs and Factor Use (Amsterdam: North-Holland Publishing Co., 
1963). 



TABm, A-7. Comparison of Direct Operating and Capital Costs of Four Aircraft Mlodels in an Adranced Country andin a Developing ('ountry, Stage Lenglh 750 Miles, 196)5 
(In cents per availaldle seat-!:Ale) 

C.-ts in Advanced ('ountry, Costs in Dleveloping Countryb 
Cost Coriponent Bocinig lct'. ra I)oghis )ouglas

J-20 Boeing Electra i)otglas DouglasL-iss D)(-TB1 IC-6 7 20 1-188 1)C-T11 IC-6 
Crew 0. -239 (.397 (0.5310 0.5;3
Fuel and cal 10.179 0. -297 t).397 0.4370.36;9 0278 (. PQ 0.461 0.3;9 0.27S 0.492Ilnsuraec 0.461

0.4(,!) 11W03. .00s 0. (106 1.(03!9 0.019 0.08(Maintetmnece and overhead 0.0060.458 0. ;5S 0.9450 11.901 0. 45S 0. ;SS 0.950 0.901l)epreeiation and opportunity 

Cost of capital
Aircraft 0.350 0. 0. 050 0. 100 0.390 0.310 0.060 0.110Spare parts (. 061; 0.055 0.0140 0.0 19 0. (7 1 .0; . (O.011Ground equipment 0.0-2104.0(35 (0.)29 0.4005 0.050

Jet crew training 
 0. 039 0. ((31 0.006 0.01101.0192S 0.031 0(.000 0.000 0. 031 0.000 0.000 0.000 

Total costs 1.581 1.757 .t145 -2.10 1.57) 1.690 1.924 1.947 
Total costs when interest rate

is t0 i)ereent - - 1.89i5 l.887 1.947 1.9)91 
Total costs whert utilization is 

20 percent less than ibsis for

above figures 
 1.694 1.819 2.0131 9.1692 1.713 1.7!9 1.943 1.98 
Sources: For assurptims as to crew, fuel. maintenance. and insurance, seea Figures -re pp. lW-47. For deriVation of ca)ital costs. see pp. 75-77, and Table IV-5b,for costs calculated in terms of U.S. factor prices and labor productivity. Depreciation costs 

p. 77. 
are based oil actual market prices: an interest rate of 4 percentisused.to. 

cf 
b Figures are for costs calculated in terms of tie lower relative labor costs and reduced labor productivity assumed to be characteristic of developing countries. Depreciationcosts are based on actual market prices; an interest rate of 10 percent is used. 



01 TAILE; A-8. Comparison of Direct Operating and Capital Costs of Four Aircraft Models in an Advanced Country and 
in a Dereloping Country, Stage Length 500 Miles, 1965 
(In cents per availal)e scat-mile) 

Costs in Advanced Country, Costs in l)eveloping Countryb 

Cost Couoieonent ocing Electra Douglas l)ouglas IBocing Electra 1)ouglas Douglas 

727 I.-1S 1)C-7 DC-6 7!7 I.-ISS 1C-7 DC-6 

Clew 0. 360 0.419 0.5 1) 0.609 0.A10 0.314 0.41H 0.452 
Fuel and oil 0.384 0. 91. 0.510 0.481 0.3S4 0.2914 0.510 0.481 
Insurance 0.013 0.020 0.009 0.006 0.0'3 0.020 0.009 0.006 
Maintenance and overhead 0.438 0.695 0.984 0.941 0.438 0.695 0.984 0.941 
Depreciation and opportunity 

cost of capital 
Aircraft 0.430 0.320 0.060 0.100 0.510 0.370 0.060 0.1 i!0 
Spare parts 0.0S2 0.060 0.010 0.019 0.097 0.070 O.0 1 0.02e 
Ground equipment 0.013 0.03t! 0.006 0.010 0.051 0.037 0.006 0.0112 
Jet crew trdinirug 0.034, 0.000 0.000 0.000 0.041 0.000 0.000 0.000 

Total costs 1.814 1.S40 2.128 2.166 1.804 1.800 1.99e 2.034 

Total costs when interest rate is 
120 percent - - - - 2.126 -2.014 .015 .081 

Total costs when utilization 
is 20 percent less than basis 
for ahove figures t.021 1.995 e. 147 12.198 1.979 1. 919 e.011 2.072 

Sources: For assumptions as to crew, fuel, maintenance, and insurance, see pp. -1,6-47. For derivations of capital costs, see pp. 75-77. and Table IV-sb. p. 77. 
a Figures are for costs calculated in terms of U.S. factor prices and labor productivity. Depreciation costs are baaed on actual market prices; an interest rate of 6 percent

is used. 
b Figures are for costs calculated in terms of the lower relative labor costs and reduced labor productivity assumed to be characteristic of developing countries. Depreciation 

costs are based on actual market prices; an interest rate of 10 percent is used. 



TABLE A-9. Comparisonof Direct Operating and CapitalCosts of Six Aircraft Models in an Advanced Country and in 
a Developing Country, Stage Lengtl,250 Miles, 1965 
(In cents per available seat-mile) 

Costs in Advanced Countrv ('osts il l)cveloping Countryb 

Cost Component )oug- lectra )nug- Doug- Convair Fair- Doug- Electra log- loug- Convair Fair-
Ils - las !as 340/ clild Ilas Ilas las 310/ child 

I)C-9l DC-7B I)C-611 440 F-27 1)C-9 Il I)C-7It )C-611 440 F-7 

Crew 0.492 0.47(; 0. 6-6 0.677 0.829 0.636 0.363 0.357 0.457 0.507 0.607 0.459Fuel and oil 0.393 0.333 0.58-2 0.535 0.47S 0.410 0.393 (.333 0.582 0.535 0.478 0.410 
Insurance 0.065 0.Oa3 0.010 0.007 0.020 0.074 0.065 0.023 0. 010 0.007 0.0NO 0.074
Maintenance and overhead 0.59S 0.789 1.1-23 1.07 1.11 0.1948 0.59S 0.789 1.1,23 1.017 1.101 0.948 
Depreciation and opportunity 

cost of capital
 
Aircraft 0.300 0.360 
 0.060 0.110 0.-.40 0.710 0.360 0.4-20 0.070 0.130 0.160 0.80
Spare parts 0.1157 0.068 0.01 -? 0.020 0.02s (.014 0.(1068 0.080 0.013 0.025 0.030 0.158
Ground equipment 0.030 0J.(136 (. (6 0.011 s0.0! 0.071 0.036 0.0-2 0.0(107 0.013 0.016 0.083
Jet crew training 0.0-2t 0.000 0.000 0.000 0.00(0 0.000 0.000 0.000 0.000 0.060 0.000 0.000 

Total costs 1.959 -2.085 2.4119 2.-107 2.610 2.863 1.883 2.0t4 -2.262 !!.-64 2.412 2.962 

Total costs when interest
 
rate is -20percent .
 - - . 0.138 2.287 12. S9 2.316 2.475 3.443 

Total costs when utilization
 
is 20 percent less than
 
basis forahove figures i.061 2.201 2.438 2.442 e.655 3.062 
 e.035 2.179 2.2S4 2.306 2.463 3.229 
Sources: For assumptions as to crew. fuel. maintenance, and insurance, see pp. 546-47. For derivation of capital costa. see pp. 75-77 and Table IV-sb, p. 77.' Figures are for costs calculated in terms of U.S. factor prices and productivity; an interest rate of 6 percent is used.~ Figures are for costs calculated iii terms of the lower relative labor costs and reduced labor productivity assumed to be characteristic of developing countries; an interest 

i- rate of 10 percent is used. 
DC-9 data are for the period of October 1. 1965, to September 30, 1966. 



TABLE A-10. Direct Operatingand Capital Costs of FourAircraft Models in a Developing Country, Stage Lenths 750Miles and 500 Miles, .1962 
(In cents per available seat-mile) 

Stage Length and Aircraft Model 

Cost Component 750 Miles 500 Miles 

Boeing Electra Douglas Douglas Boeing Electra Douglas Douglas
707 L-18s 1)C-7 DC-6 7-20 I-8s 1)C-7 DC-6 

Crew 0.150 0.211 0.-40 0.31.! 0.18- 0.,11 0.243 0.315
Fuel and oil 0.449 0.t294 0.451 0.479 0.551 0.29-4 0.467 0.479
Insurance 0.449 0.1-28 0.1107 0.142 0.430 0.658 0.709 0.809
Maintenance and overhead 0.159 0 658 0.684 0.S809 0.261 0.1-28 0.111 0.142 
Depreciation and opportunity 

cost of capital 
Aircraft 
 0.390 0.340 0.060 0.110 0.410 0.370 0.060 0.120 
Spare parts 0.074 0.064 0.011 0.0-1 0.098 0.070 0.011 0.02e
Ground equipment 0.039 0.034 0.006 0.011 0.041 0.037 0.006 0.012
Jet crew training 0.032 0.000 0.000 0.000 0.033 0.000 0.000 0.000 

Total costs 1.742 1.730 1.559 1.887 2.006 1.769 1.607 1.899 

Total costs when interest rate is 
20 percent 2.011 1.927 1.582 1.931 2.244 1.983 1.630 1.946 

Total costs when utilization 
is 20 percent less than basis 
for above figures 1.901 1.839 1.578 1.922 2.126 1.888 1.626 1.937 
Sources: For assumptions as to crew, fuel, maintenance, and insurance costs, see pp. 246-47. For capital costs, see pp. ';5-77 and Table IV-5b. p. 77. An interest rate o 10

percent is used. 
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TABLE A-11. Utilization, Stage Length, and Aircraft Operating Costs in 
U.S. Domestic Operations,1962 

Item 

Utilization (hours per day) 

Average actual stage length (miles) 

Associated costs (cents per 
available seat-mile) 

Perentqge d;'tribution of ccslt5, 
average actual stage length
 

Flight crew 


Fuel and oil 


Mi aintenance and overhead 


Insurance and miscellaneous 


Depreciation 


Total 

Total costs, stage length 750 miles 
(cents per available seat-mile), 

Total costs, stage length .500 miles 
(cents per available seat-mile)-

Boeing 

707 

8.48 

751 

1.56 

12.8 

28.8 

80.3 

10.2 

17.9 

100.0 

1.56 

-

Aircraft Model 

Boeing Electra Douglas Douglas 

7M0 L-188 DC-7 DC-6 

7.31 	 5.57 5.06 5.32 
610 1260 270 203 

1.49 2.26 2.72 2.55 

14.3 15.7 14.6 20.6 
31.9 16.0 20.5 23.5 
2.9 35.8 31.1 39.7 

15.1 7.0 4.9 7.0 
13.8 25.5 28.9 9.2 

100.0 100.0 100.0 100.0 

- 1.81 12.2Q0 2.04 

1.73 1.94 2.28 2.13 

Smirce: Federal Aviaion Aerwy, I)irrct OperatingCosts and Other l'trfornancrChara teristics of Transpose 
.1irriftin Airline Srrice, Cidendar Year 196? (1063) pp. 1W-19. 

" kuthur's estimate. 



APPENDIX B 

A Model of International Airline Costs 

AIN EMPIRICAL DETERMINATION of cost functions for the inter
national airline industry can be made using cross-section data.1 The cost 
model estimated below relates average cost for each functional component 
of costs to variables describing the route system, aircraft and labor inputs 
employed, their scheduling, and labor's wages. The amount of labor em
ployed and the capital expense of aircraft are determined both by the route 
system and by the particular firm's scheduling abilities. Sorting out these 
separate effects is fundamental to obtaining an accurate representation of 
the effects of the route system on costs. 

As noted, the differences in production functions and factor prices among 
the international airlines imply that there are differences in cost functions 
amcrg firms. Moreover, these differences, especially in input scheduling, are 
not distributed randomly throughout the industry. Many of the firms paying 
higher wages, with managements which have proved to be very capable at 
scheduling crev and aircraft and which have achieved high input utilization 
rates, are also operatin g over longer-haul, (1(1 ser-route systems. Care Inust 
be exercised, therefore, in parameterizing a cost function relating costs to 
route system characteristics, lest differences in wages or scheduling obscure 
the relevant relationships. 

One possible approach in handling this heterogeneity among firms is the 
1The basic exposition of statistical costing is by John Johnston, Statistical Cost 

Analysis (McCraw-llill, 1960). For a discussion of the applicability to transporta
tion see John Meyer and Gerald Kraft, "The Evaluation of Statistical Costing 
Techniques as Applied in the Transportation Industry," Anierican Economic 
Review, Vol. 51 (May 1961), pp. 313-34. For applications, see George H. Borts, 
"The Estimation of Rail Cost Functions," Econornctrica,Vol. 28 (January 1960), 
pp. 108-31; or John R. Meyer and others, The Econoyiics of Conipetition in the 
TransportationIndustries (Harvard University Press, 1959), Chapter 3, pp. 32-63. 
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use of panel surveys, pooling cross-section data over a period of years;2 such 
an expansion of the sample may l,eld estimates of the differences, or "firm 
effects." The estimation (lescribcd below used only one cross section. It was 
therefore necessary to dtetcrmine what were the differences in the parameters 
of the cost functions for the various firms involved; by incorporating these 
firi effects into the equation, a single cross-section fit was significant. 

As shown earlier, the important difference in production techniques is 
scheduling, and the il)1)oltatit difleretice in factor prices is that of labor's 
wages. The ;icorporation of these differences into the cost model is based 
onl the discussions in Chapter IV and Appendix A. Labor inputs in the cost 
function were weighted )y the appropriate wage and the scheduling index 
for that firm. Both scheduling and factor price differences were thus repre
sented by a multiplicative weighting of the particular input as it appeared 
in each equation. The scheduling differences derived earlier were defined 
so that they are exact representations of the impact of input scheduling on 
costs. Separate equations were estimated for the level of input variables as a 
functioni of the route system, andt independent of scheduling differences 
across firms. 

The effect of orrited variables or omitted "firm effects," such as omitted 
or misrepresented effects of scheduling differences, is subsumed in the error 
term in each equation. Unbiased estimates will result if the error term and 
the exogelous variabh's are indepetndet. While such independence catl
not be tested directly, the wage and scheduling measures derived here aie 
probably closely related to true firm effects; tie former were not highly 
corr, lated with the independent variables used in the equations, and hence 
the chance of mtisrepresentation is rehiced. ri, difficulties of pooling data 
frotm different cost functions in order to estimate costs from a single cross
section sample would therefore seem to be well handled by these adjustments. 

Average cost was the dependent variable, with equations estiinate'J for 
eight futctiotal cost components. The variables used in the equations are 
the following: 

i/,3.31=niuther of statiots per seat-mile (rotie density) 
h=averuage passmenger hop (mile,) 
11=average flighl stage h'igt hi (moiles) 

d/h=average flight it:,ge h-gth per average imssenger hop (miles) 
A('(d) =xje-td average diect operling cost per seat-mile, as a fuinction of the 

p!a;le choic'e and flight stage lenIgthi 
Sl= 11light crew Sel'wdlifigl

iu=tlfight ,u'rew iuulingshd 

S, = airc'aft siehiultting 
C/,.11 = flighl i-rew (iminimu-years) per seat-itile 
K/S.1 =iaipitil expenses (co'ts) per seat-tih! 
LI/SI =alt ohier bluor (nan-yeai.r) per seat-mile 

Ii',= pilot wage (dollars per year) 

1JL = wage of all other hiltor (dollars per year) 

-Edwin Kuh, Capital Stock Grotah: A Micro-Econometric Approach (Amster
dam; North-Holland Publishing Co., 1963). 
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The sample was from 31 firms in the international Civil Aviation Organiza
tion (ICAO) in 1962; the data and sources appear in Tables B-1 and 13-2. 
The sample was relatively small because many ICAO firms do not report
complete data. The sample was also limited (with a few exceptions) to those 
carriers who operate at least two-thirds of their seat-miles internationally.
First, route density was known only for international operations; this vari
able could take on a substantially different value for carriers operating a 
domestic network of any significant size, since the route structure of the two
is likely to be dissimilar. Second, since the ICAO data include only inter
national flights in the sample of routes, the data for seat-miles by plane type
and stage length [used to define the variable AC(d)] become rather sketchy
approximations in those cases where domestic operations are large.

The sensitivity of direct operating costs to the type of plane and the stage
length over which it is flown poses one of the most difficult problems in 
developing a cost model. Costs of operating different plane types are shown 
inl Tables B-3 to 13-6, aml a graph relating costs to stage leIogll (for U.S. 
domestic operations) in 19(65 was portrayed in Chapter V. Unfortunately,
data are not readily available on the direct operating costs of international 
carriers using particular plane types over particular route systems. Accord
iigly, the cost expeience of U.S. domestic Carriers was used to approxinite
the relationships between costs, plane type, and route for intersystem 

national operations.
 

International carriers describe their entire route 
structure and the tyj
of plane they flew each the andin city-pair in March SeptemIber traffic 
surveys coiducted by ICAO. Using this description of each firm's route 
system, a variable "expected direct operating costs" was defined-a weightedav-rage of estimated operating costs as a function of stage length. The 
weights were the number of seat-miles of each plane type flown. "Expected 
direct operating cost" is defined as follows: 

A.1C(d)
 
.S.1 I 

where AC = average cost (by aircraft type) as a fimction of stage lcngth,
d, SM = seat-miles, and i = nius over seven aircraft groups. The estimate of 
operating costs for each plane was derived from cost curves by plane type
for the U.S. domestic trunklines for the sample year, I9632. V\ahus for 
ACj (d) are read from cost curves for each plane group as shown in Figure
B-1. Each cost vale is that which is appropriate for the average distance 
flown by the particular plane type for that firm. This weighted average direct 
cost variable thus reflects both the plane type and the stage lengths over 
which these planes were flown. 

Rather than grouping aircraft, it would be most desirable if the AC (d) 
curves were defined for each plane type, in the spirit of the Air Transport
Association method discussed in the text, and for each particular route over 
which the aircraft was scheduled. However, the representation of direct 



TABLE B-1. Route System Characteristics, Thirty-One InternationalAir 
Carriers,1962 

A~verage Ratio ofAAverage
DirctAverage Average

Seat- Direct AFerggt
CrirMles Operating Route light Flight 
Flown Cost," Density, Stage to Stage,FlownAverage 

SM Passenger (miles)(millions) AC(d)er 
(cents perHop, 
seat-mile) d/h 

Aden Airways 58 2.58 0.1255 0.490 815
 
Civil Air Transport (Formosa) 112 2.20 0.06t2 1.211 842
 
Royal Air Maroc 180 2.26 0.107 1.807 471
 
Tasnman Etmpire Airways 283 1.75 0.017 0.844 1,350
 
Aer Lings 287 2.78 0.110 1.143 224
 
Aerlinte Eireann 293 1.55 0.010 1.428 2,158
 
Finnair 310 2.46 0.086 1.472 199
 
East African Airways 836 2.,20 0.079 8.214 337
 
Pan Anierican-Grace Airmays 372 1.98 0.038 2.1128 829
 
South African Airways 505 1.94 0.033 2.161 416
 
Air-India 1,106 1.56 0.024 2.969 1,800
 
Iberia Airlines of Spain 1,20)1 2.13 0.034 1.431 371
 
Canadian Pacific Airlines 1,417 1.77 0.023 2.696 602
 
Qantas Empire Airways 1,634 1.59 0.0120 2.865 1,651
 
Sal,ena Belgian World Airlines 1 774 1.90 0.012 2.316 469
 
Swissair 1 998 1.93 0.027 1.588 481
 
Trans World Airlines (TWA) 2,454 1.58 0.()1 2.2)8 1,43R
 
Lufthlasa German Airlines o 579 2.13 0.019 i.838 425
 
British European Airways 

(11.,A) 2,712 2.45 0.032 1.190 295 
Alitalia Airlines 2,972 1.94 0.025 1.575 503 
Scandinavian Airlines System 

(SAS) 3,027 1.96 0.023 1.726 412 
KLM Royal Dutch Airlines 8,446 1.85 0.031 1.95.1 655 
Air France 5,809 2.16 0.0125 0.962 971 
British Overseas Airways 

Corporation (IIOAC) 5,827 1.74 0.014 2.851 1,306 
Pan American Airways (PAA) 11,895 1.80 0.011 1.635 861 
Air Caimida 4,342 2.40 0.016 1.986 861 
Avianca Airlines 741 2.25 0.006 1.525 219 
Elthipian Airlines 1196 2.23 0.103 2.419 276 
Thai International 033 1.66 0.063 0.767 4,166 
Garuda Ihndnesiani Airways 303 2.25 0.068 1.611 700 
Japan Air Lines 1,877 1.95 0.0113 1.1841 625 

Soorce: International Civil Aviatio, Olrganization, Dijest of Stalistics, Finanial Dita, Fleet and Personnel, 
and Tralre Floor (191-S).ICA) carriers that reported incomplete data are excluded. 

; Cod data are for all operatiols.
 
SevcraI issues of ICAO's Dijemt of Staistics were ised to compute .ACM(d).
Fleet and Persoinnel gives seat

hours of ench plauc type, which was converted to sat-miles. Tr,'lic Flour,provides dlata for March allul September 
IMitSoil stage icgtis for each plane type for international operations. Stage lengths for plancs used in domestic 
operations:8 were a["ss eI) eual to tlie men, of all dome.tie ouperations. 

These data allow estimation uf .. C(d), a weighted average of plae costs, is a function of stage length. This 
approximation is hest for carriers " ith inost opierations international. The costing was confined to firms whose 
international ouera tions were at least two-thirds of their total.

bThe ratio n/SM isdefined only for international operations, since only international stations were counted. 



TABiE B-2. Average Costs, Thirty-one International Air Carriers, by 
Cor ponents, 1962 
(In cents per scat-mile) 

Main, I'l.- 'licket- General Toital 
lirect i elere-Carrier lyiog rotoi ' Olther neiger ..7' and I (stsn iati St ation (Ground' e 

Sa ; r.1Pi-r t 
her- fI Aidl- pereatf l' rto wi~, s r ly ' M le iht,adi) vices( o. Ii 

Aden \irayas 1.t27 -2.5116 0.517 0.86. 11.517 0.:115 0.6110 1.601 87103Civil Triaart 2.:1V1 0.5011 0.815 (1.35c.i 0. 6I1 U 415 15 1.,118 0.:351 5.1115 
(orIio)

Royal ir Maric I.: ) -t 0.5,11 11.72t 0:1:.2 11).HS! 0.14 0. 167 5.411Trasmin mrnpireAirvays 01.8.58. 771 0.6|l 0.515 0.:113 1). |2 0.1187 0. 2 18 -1.10Aer ILinvus I, -2!l 1.11111I ,l0.5: 1.11111 1.59t 0,11it1 1.1115 (I 4981 G1.IS18
Aerlinte IFireain 0.19111 0.717 0. 11) (,51. -.1 1, 2 : 11.178 1.111 0.:I1 .1.57:1iair 1. 11 11.81; 0 .710 1.871 O. 177 1, :IS7 0.581 0. i58 .8:11IEt t African ."irw ,ys 1.11117 II 86:1 (J.685 (. 5 01. :157 0. :127 0.511 0. 119 .1.7112klt \lericir-Grlie Air- 1.-.:17 1.0175 11.1115 0.17-Mways 0.511 0I. 11:1 1.018 0.1:10 5.565 

SatI1.\lic'ti Airays 1.119 0851 0,7:1 I). 1:16 01..18t.,77 0.1:3 0.218 4.4:lMAir-India O.!H06 1. 571 0.5 I2 , :117 0.11:1; 0.81 . :11 (0. 11 :13.9:17[Iberia Airlines of S aiin 1.1117 0. 11 1 375 o. :19i ,1:11:.3 11. 11 O .5118 . L'8 :1.(tiadtIiai, l'aui'ii- .\irline, 1, PIS .52, I. 171; 1 0. 1012 10.t8 0.5:361 I. 141 3.1J(, 0. 
ijalitis Impire Airway, I. 1211 0.967 i ). 71t 0. 511 1.1:15 i.:1:1(I 0.717 0I.2:S 1.706
Sahent Ilelg iai World 1.211:160.I: 1 0.171' 0. 17, 0.52t7 
 .,115 0.95:1 0.118 4.515 

Airlines 
S issair I. 191 0.710 6.571 O.:2O11.01111 0. 11) 0.881 0.2:-J 1.5,0
"'rans Worll Airlines i. 516 
 0. 165 0 . &S5 0.510 0. '105 ft. 2:11 0. 711 0.1711 3 5:17 

1
LIfthlaInaia iertuar Airliies 1.%H9 I. 6911 0.111:1 0.1175 0. 177 0.41) 1 1!1 5. 611. o. 2018llritisli I'uroc),ti Airw"m I1 0. 822. 0.81:, 1.2611H 11.1121 0.165 0.557 0.380 5.015 
,\lihdiat .irlille. 1.tW & O,717/ ./ , 508q 0.10I 0/' .:1603 0.33611 0.9"V) 11./1 4.16M
 
Se-anoii;ciarl 
 Air- 1. 11 0.796 0.548 0.7"50 o. 11.5 0.988 0.180 0.324 4.711 

lilies .. nleri (IS)

KI.M Ity.al liuttclh 
 1.265 0 615 11.717 0.1153 11.50t 0.7() 1.1.05311 .198 5.041 

Airlines 
Air irance 1.18O 0.l1 0. 511 0.792 0.4159 0.47 1.100 0.306 5.715lBritis hi lverea .ireoy. 1. 101 0.5110.973 0.511 0.335 0.119 1.814 0. (111 4.613 

Ci, orati)n (1|1).5(3)
Pall American Airways 0.877 0.813 0.51 0.11656 0.550 0.32 0.651 0.186 4.025(11.\.) 
Air Canada G(;O,60 . 7:18 196I. 0.820 0.675 01.25 0.5111 0. 1IN 3.761i
Avianca Airlines 0.781 I. -idl 0 221 0. 53 .:1-1t I. 182 11.517 01.3 1 3.1I61Elthipian Airlines 1.2t:l) 0. 822 i.582 11.1111111. I (0. 164 0.1:18 0.G 1.17.Thai Internitinal 2.6-262 0.9111 0.411911.511 ..177 0.653 11.415 0.2-77 5.8801Garmtnl Irdiinesian Aim uys 1. ,17 1,78:1 I 11.0.676 11.691:1 0.17l) 7.185. 76116 0].512
Japal Air line 1.1)75 11.711 1.118 1.:111 0.:119 1.:11 0.850 41.280 4.352 

Sore: Itileri:itii n Civil .\-i;Atiri O 8 

Direct flyi allii li/i , flis fif . ,i',lfij.i, F'ir,,,ial Diuta, N.. Ili 111162).g costs: light crew-saliries, fuel and oil,flight equiliimet insirancetrd uninsured losses, 
rental of flivit equilltleil, oI her. 

Maintenance and iiverhetad: parts, engineering llnir.
IDejirei-iatini: (ihrges fir aircraft, ait ill nrld equiillent.
lt;tl sLation: linting nit. deliallure fees. iit other grorird expenses (see llt- e).
I)ther griiurd epeises: lingar chargen, station .tallr for all liigglige and lpisenger handling.


Passenger services: eabii alleintanls, isseiiger treats, ra ac:, nIIdtatitlls.
 
Sricketing, sales, and promotini: ales shaT, C' iNSio InioriOogent fees, advertising and publicity. 

I (;elrerlII anti ili.itrative: e-pelises of gener allite firnetiot.n 
Components do not adll to these totIls heCnose of tie eM-iISioi of the category "other operating expenses." 

258 



TABLE B-3. Direct Operating Cost and Flight Stage Length of Piston and 
Turboprop Aircraft, U.S. Domestic Operations, 192-(5 

1962 1903 11)(14 1965 

Model of 
Aircraft 

Cost 
per

Seat-
Mile 

(ce I 11. 

A'\erage 
Fligh t
Stage 

d 
(Mils) 

Cost Average 
per I-light

Seat- Stage 
Mile d

(cellfs) (mliles) 

Cost Average 
per Flight

Seat- Stage 
Mile d

(celnts) (1iles) 

Cost Average 
per Flight

Seat- Stage 
Mile d

(Cents) (wiles) 

Domestic Trunkline 
lPistoll 

Couvair i 0/110 
l)oolal IC-6i/61I 
I)u la lC-7/711 
L-'akheed 71) 
lockleed l101)/10tIC/(i 
louglas 1)W-i 

M artin1041, 

.51 
t.55 
6.7t 
t.811 
3.011 
4.51 

.00 

117.(1 
102.'9 

17o.1 
190.1) 
61). I 
15.3 

114.6 

2.50 I16.1 
1..15 f610.5 
6.81 6 51.5 
1. 98 195. j 
i.46 610 7 
4.51) P0.. 
.... ..... 

1.70 
6 .:18 
1..50 
5.11 
e.35 

.... 

I14.8 
101.4 
Z615.5 
1118.8 
616.3 

..... 

2.76 
6.4 
t.08 
.. 1 

6.65 

... 

18.7 
1191.1 
665.4 
600. 5 
189.5 

..... 

Turhoprop 
Viscont V-700 
Viscount V-800 
Lockheed 188 

.it 
t.86 
2.66 

616..Iia 
i.6a 

660.0 

.87 
.19 

6..19 

11.0 
.2.8 

149.4 

S.00 
2.17 
6.66 

181).7 
657.8 
6(54.7 

S.14 186.8 
.1 6.53 
214 241.1 

Inrenli,,all 
i'istol 

l)ouglas IIC-3i 
C{nvair 8|0/41.10 
I )l , .s C-6/611 
)ouogla. I)1C-7/711 

l.oikheed 719 

i 
... 

3.41 

61.6 

4t.8 
715.4 
255.8 

4.07 
5..65 
. 
. . 

5.85 

66. 
105.0 
1.. a)5.6 
181).5. 

661.5 

5.94 
5.58 
6.48 
6.1)3 
3.76 

65.1 
88.2 

179.5 
688.5 
6S.0 

.... 
5.02 
.... 

3.11 
5.61 

118.5 
83.5 

11 .1 
401.1 
911.0 

lordI Sere 
l'i.,to 

Ilgls I)C-3 
Convair 110 
Convair 3 10/4 10 
Martin "1)6 
Martin t01 

5.00 81.3 
.55 108.6 

2.533 113.8 
.. 81 U)3.7 

2.61 11.0 

6.116 85.19 
6.55 107.8 
61.151 114.6 
6.10 97.4 
.1 99. 

t.1)4 
6.43 
t..17 
t.93 
6.58 

81.5 
117.1 
III..t1 
1111.9 

111.0 

5.05 
6.40 
.55 

6.74 
5e.68 

87.0 
118.6 
10.q 
101.6 

11).. 

Tlurboplrop) 
Convair 580 
Fairchil F-17 
Nord Aviation M 

1.51 160.6 6.55 
.... 

165.1 
..... 

1.41) 
6.53 
.... 

1611.5 
166.3 
..... 

1.67 
6.50 
I.95 

155.1 
165.8 
80.5 

Source: Federal Aviation Agen.y, Diret Operatinti Costs and Other JPerformanee Chtretristies of Transport
A ircraftin A irline Serrire, annual issues. 
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TABILE B-4. Direct OperatingCost, Flight Stage Length, and Utilization of Jets, U.S. Domestic Operations,1961-65 

Average Flight 

1961 19U 
" 
2 1Wa3 1964 106, 

!Makeand 
Model of 
Aircraft 

Boeiog 707 

Aircraft Direct 
Oea-Oea-Oea-Modifica- Carrier Operat- Utiliza-

Lion ing Stage tion 
Cost Length (hours(et,(rents 

(cents (miles) per 
per day) 

seat-
mile) 

100 Continental 1.37 954 1.2.0 
100 Trans World . . . .. . 
1o11 American 1.50 1,587 8.5 
10011 Trans World ... ... ... 
131.00 Trans World ... ... ... 
200 ltraniff 1.90 702 6.6 
30011 Trans World ... ... ... 
3ooB,C Northwest ... ... .. 

Direct 
O.erat-

Ing 
Cost 

per 
seat-
mile) 

1.35 
... 

1.58 
... 
... 

1.78 
.. . 
... 

UtiLez-
Stage tion 

Length (hours 
(miles) per 

day) 

895 11.3 
... ... 

1,232 8.e 
. . .. 
... ... 

878 7.0 
. . ... 
... ... 

Direct 
lOp.rrtt 
tog 

Cost(rent, 

per 
seat-
mile) 

1.28 
1.71 
1.34 
1.18 
1.34 
1.70 
. 
... 

Operat-Uwiza-
Stage tion 

Length (hours 
(miles) per 

day) 

1,083 10.5 
691 7.7 

1,03 8.7 
1,9143 9.4 

799 7.9 
616 8.0 
. .... .. 
... ... 

Direct 

Ing 
Costrents 

per 
seat-
mile) 

1.4 
1.0 
1.3 
1.12 
1.5 
1.5 

1.4 

Stage 
Length 
(miles) 

705 
678 

1,050 
1,295 

947 
619 
... 
711 

Utiliza. 
tion 

(hour, 
per 

day) 

11.5 
8.3 
9.0 
9.7 
8.6 
9.0 
... 

10.5 

Direct 
Operat

ing 
Cost(cents 

per
seat
mile) 

1.4 
16 
1.3 
1.2 
1.7 
1.5 
1.4 
1.3 

Stage 
Length 
(miles) 

687 
652 

1,090 
1,341 

841 
673 
938 
734 

Utiliza
tion 

(hour, 
per 

day) 

12.0 
8.7 
9.0 

10.1 
6.7 
9.1 
0.9 

11.3 
Douglas DC-8 10,.0 

20 
20 
2Z0 
50 
50 
50 

Uz-ited 
Easte, , 
National 
United 
Delta 
National 
United 

1.59 
1.75 
... 

2.01 
.. 

.. 

1,047 
837 
... 
... 
850 

.. 

. . 
. 

8.5 
7.5 

.-. 
... 
7.8 

.. 

1.44 
1.57 
1.30 
... 

1.81 
1.31 
1.29 

9912 
757 
987 
... 

599 
791 

1,246 

9.1 
0.9 
9.7 
... 
8.0 
9.6 
8.2 

1.42 
1.29 
1.14 
1.42? 
1.17 
1.9. 
1.39 

95i 
613 
89 
9521 
732 
775 

1,130 

9.7 
10.3 
9.2 
9.7 
8.7 

10.3 
9.7 

1.0 
1.0 
1.2 
1.3 
1.4 
1.e 
1.3 

804 
616 
759 

1,134 
717 
731 

1,102 

9.3 
9.3 
9.8 

10.5 
9.2 
9.8 
9.9 

1.3 
1.2 
1.4 
1.12 
1.3 
1.2 
1.3 

898 
801 
705 

1,219 
690 
799 

1,28D 

9.3 
9.8 
8.7 

10.9 
9.9 

10.1 
10.0 

Convair 880 Delta 2.30 
Northeast 2.38 
Trans World 2.29 

68e 
797 
707 

6.1 
7.4 
6.6 

2.03 
2.44 
2.22 

603 
805 
822 

7.5 
7.5 
6.9 

1.99 
... 

1.75 

597 
... 
842 

75 
... 
7.1 

1.9 
1.8 
12.0 

50 
794 
731 

7.9 
.1 

7.4 

1.8 
2.0 
1.9 

540 
823 
704 

8.3 
8.1 
7.7 

Convair 990 American ... ... ... 2.16 753 4.4 2.25 890 6.0 2.0 900 6.7 2.0O 897 7.2 



Boeing 720 B American 1.75 1,099 7.5 1.78 1.0M3 7.5 1.65 1,039 7.9 1.5 1,055 8.3 1.5 1,121 8.5B C ntinental ... ... . .. .. . .. ... 1.95 67 10.5 1.3 81 11.2Z 1.3 578 8.2B Northwest 1.64 751 6.4 1.65 7S9 8.3I 1.56 646 9.5 1.5 586 9.5 1.4 586 0.5B We-lern 1.66 548 6.1 1.5t 539 7.7 1.95 509 7.9 1.4 503 7.9 1.4 469 7.4Braniff 1.60 592 0.5 1.50 611 6.9 1.45 606 8.1 1.4 607 8.2 1.3 578 8.2Eastern 1.34 ... 4.9 1.83 613 6.5 1.81 563 9.3 1.9 594 8.6 1.7 604 8.4United 1.87 63 7.1 1.37 699 7.9 1.96 747 8.8 1.4 787 8.9 1.3 8M5 9.5
Irans World 2.45 1,037 5.7 1.94 967 7.5 ... ... ... ... ... ... ... 

Boeing 737 American ... ... ... ... ... ... ... ... 1.7 608 5.5 1.6 545 6.1Eastern ... ... ... 
 ... ... ... ... ... ... 1.5 937N ati,,na! 7.1 1.6 479 7.6... ... ... ... ... . . . ... ... ... ... ... .. . 1. *? 036 8.9Northwest ... ... ... ... ... ... ... ... ... .. . .. ... 1.6 371 6.0 
Tranm World ... ...... ... ... ... ... ... 1.7 676 5.5 1.6 605 6.6United 2.51 464 .9 2. 99 450 5.1 2.88 417 5.6 1.5 585 5.7 1.6 497 6.8 

Sud Caravelle United ... ... .. ... ... ... .. 5.1 595 5.7 5.0 389 5.9
British Aircraft 

Corporation 1-11 Braniff . ... ... ... ... ... ... ....... .. ... 1.7 243 7.8 

Source: American Ariation and Airlift, summarized from Civil Aeronautics Board Form 41 Reports. 

tto 



TAME B-5. Operating Costs of Jets and Turboprops, British Carriers, 
Fiscal Years, 1960-63 
(In cents per seat-mile) 

Carrier Make and Modelof Aircraft 19i0 1961 1062 163 

British Overseas Airways Corporation 
Bocing 707 2.80 2.44 2.08 1.93 
Cornet 4 3.16 3.18 3.50 3.86 
Britannia 312 3.64 3.51 5.16 4.18 
Britannia 10i 4.08 84.57 3. -
)ouglas I)C-7C, 7F 5.38 5.11 4.80 3.65 

British European Airways 
Vanguard 3.31 1.83 2.05 
Comet 411 2.69 2.42 2.27 
Viscount V-So) e.30 2.21 2.18 
Viscount V-700 3.36 3.68 -
Ilerald 4.602 3.70 

Source: Annual reports of the carriers, 1000-O5. 

TA LE B-6. Operating Costs for DC-9, by Carrier,for Twele-Month 
Period, October 1, 1965-September 30, 1966 

Direct 
teaily Operating 

Carrier Utilization Stage Seats per(hours: Length Costs
plane (cents per 

in inutes) (or iles) available 
seat-mile) 

Allegheny 7:32 213 75 2.12
 
IBornanza 7:48 2912 72 1.50
 
Continental 10:03 
 374 70 1.60
 
)elta 7:54 
 270 65 2.02 

Eastern 4:45 382 0l 2.20
 
Hawaiian 5:,24 131 70 2.40
 
Ozark 7:00 176 78 1.92
 
Trans Worhl (TWA) 7:03 2060 70 i.36
 

Source: Air Transport World, Vol. -, No. I (January 1067). pp. 31-35. 
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FIluliE B-1. Estimated Direct Operating Cost as a Function of Stage 
Length for Groups of A ircraftwith Similar Cost Characteristics,1962 
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a Jets inclIdo Convair 880 and 990; Comet ,,.I1, and -IC; and Suid Caravelle. Turboprops 
include Vanguard, Britannia 100 and 300, and lerald. 

11 Ichudes Boecing 707, 727, and 720, and Douglas DC-8. 
IhIl555i S E lectri aid Viwsossnt. 

5 includes Locklived 16.9, li9A, 10.19, 10tIA, 10.19D, 10,19E, 10-190, and 104911; Douglas 
1)C-7, I)C-7A, DC-70, DC-7C, and DC-7F; and llr-gest 7633. 

Irlclissles Douglas DC-O, DC-(iA, and DC-(ifl. 
Includes Lockheed 7.19, Douglas DC-t, DcOlavilland I)1-1t, leron, and Curtiss C-54. 
Includes Douiglas DC-3; Curtiss C-.1i8, C-161, and C-47; Convair 2.10, 340, and 140; Fair

child F-27; ilr6gcsut 170; and all others with sisilar cost characteristics. 

operating costs for all carriers in this manner would be a considerable data 
collection and processing task. Aggregation into aircraft groups was neces
sary to redulce the extent of the colnl)utitions. Planes with similar cost curves 
were grouped together, with designed stage length tlhe most important 
cost-deternining characteristic. The Viscount, for example, was grouped 
with the Electra. While some precision is lost in a grouping procedure of 
this sort, the approximation apparently is reasonable in view of the signifi
cance which the expected cost variable exhibits in the equations. 
The labor inputs which appear explicitly ill the following equations

both flight crew and nonflight crew labor-will be affected by both the route 
system and the factor prices. The labor requirements function developed in 
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Appendix A describes the need for labor inputs as a function of the route 
system: 

(1) 	 (L0/SM) = + 0.7885 + 0.5640AC(d) - 91.8(1/d)
 
(0.2022) (37.5)
 

+ 	1,700,000(n/SM) +50.10(1I/W,) 
(1,000,000) (15.80) (R2 = 0.5851) 

Flight crew requirements 	 are derived from plane choice, as described in 
Appendix A; an empirical approximation of crew requirements can be made 
by relating crew requirements to stage length, route density, and plane 
choice: 

(2) 	 (C0/SM) = 0.3228 + 0.309.tAC(d) - 21.8(1/d) + 1,300,000(n/SiJ)
 
(0.0974) (18.0) (500,000)
 

(R2 = 0.7538) 
This will be useful as an 	approximation of the relationships of crew input
levels to the route system, 	facilitating a summary of the complete model of 
costs. 

The most important explanatory variables for direct operating costs in
volve the actual flying operation-the type of plane chosen, the scheduling 
or utilization of that plane, and the route system over which it was 	flown. 
Equations were estimated for direct flying expenses, for maintenance and 
overhead, and for depreciation. The direct operating costs of U. S. carriers 
was used as a basis for representing the effect of plane choice and route 
system. Labor inputs appear in each equation, weighted by the wage; in the 
case of direct flying expenses, flight crew labor is the variable used, weighted
by the firm's average wage and its flight crew scheduling index. These three 
equations are as follows: 

(3) I)irect flying ex)eses (flight crew, fuel and oil, insurance, uninsured losses, and 
rental of flight eqipiment): 

ACDF = 0.4403 + 68.96t(lVP.C 0/SM] .S,) + 0.1889S,+ 0.1620AC(d) 
(24.4,17) 	 (0.0675) (0.1385) 

(R2 = 0.5620) 
(4) Maintenance and overhead: 

ACMo = 0.5210 + 0.7680AC(d) - 249.5(1/1) 

(0.1791) (30.2) 

+ 3,800,000(n/SM) + ]3.42(JVL.[L/SMI) 
+ (700,000) (5.83) (R 2 

= 0.8467) 
(5) Depreciation: 

ACD = 0.3401 + 0.1599(S,.K 0/SM) -12.48(IVL.[L/SM]J) 
(0.0977) (3.40) (R2 0.3490) 

In equation (3), for direct flying expenses, the variable denoting a firm's 
flight crew productivity reflects the firm's plane choice, which leads to its 
pilot requirements, and its scheduling of those pilots. The variable S, as an 
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index of crew scheduling also appears as an independent variable in the 
cost equation. In a number of later equations, S, will appear; apparently S, 
acts as a proxy for an effect ol costs which was not discovered in the cak-u
lation of schedutling differences. The "firm" effect of differing pilot wages 
has been accounted for by weighting the coefficient of C/SM by the wage. 

Direct flying expenses are related to plane choice and stage length by the 
expected total direct operating cost, AC(d). This variable largely serves as 
a proxy in this equation for fuel cost, which is a significant part of direct 
fl.ing expense. Ideally, a fuel requirements variable should be included, 
along with its price. (The effect of different fuel prices has been omitted for 
lack of data.) However, AC(d) is not a bad approximation since average 
fuel requirvments per aircraft mile as distance increases is a declining curve 
and is perhaps the most important determinant of the shape of the AC(d) 
curves b1w plale tyvpe. Route density has only an indirect effect through the 
CC\ re(fIireiiments variable-denser routes facilitating the use of larger 
plane's, which conserve on crew needs. The high percentage of the variance 
explaincd b1 this equation is encouraging, with an examination of the 
ll, niot oiiiissions.sidu;ils !;uggcsling any important 

The fit for equation (,4), maintenance and overhead, is excellent. Route 
denlsitv, i S,\I, has a substantial coefficient (assuming a fixed charge of 
$38,0(0 for the average station). Thin route density thus has a substantial 
illipact oiliiaitterialice costs, reflecting the fact that maiiteuance tends to a 
coisiderable extent to hle an overhead type of charge. The variable, AC(d), 
p)roxies Inaintclice ard overhead requirements, given the choice of planes
and stage length, with its coefficient indicating that costs fall as stage length 

rises. The negative sign of I1d, on the other hand, implies that longer stage 
lengths result in higher cost, a result which seems inconsistent with prior 
knowledge. These parameter estimates reflect a specification problem, which 
alriseS l)eCalUse of' li'h iitercorrelation l)etween AC(d) and 1/d (R2
0.862-1). These two terms taken together are a means of representing the 
nonlinear effect of stage length. The ., -ative sign for I/d serves to lessen 
the reduction in costs indicated by the AC(d) curves as stage length in
creases; the two terms simultaneously result inthe expected decline in costs 
ais( ineases. (For extreme d, beyond the sample range, the 1/d term will 
obviously distort the cost calculation.) 

The labor input, L SM,weighted 1)'labor's wages, e(uals all labor em
phoved, rather tia that portiolo of labor applied solely to the maintenance 
and overhead fuiction. No data wc'ie available on llow noch labor was 
(ilploved in main ten ance and how much ili other gron(d and passenger 
service ftinctioos; heice it was ass MIied that the labor productivity ratio 
for the firm as a whole was a uscl approximation to tilevariotus functional 
labor requirements. Again, the presence of L/SA! in the cost equations 
means that the effect of stage length ard route density on costs appears in 
two stages-the presence of the variable directly in the equation and in
directly via the effect on L/SM. 

Equation (5), depreciation, is the least noteworthy of the set. Reported 
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depreciation expenses are largely straight line accounting writeoffs of Iur
chase prices, which, as noted, are a poor approximation to real costs. The 
labor-productivity term, L/SM, acts as a crude proxy for flight stage and 
route density' in this equation, making depreciation a decreasing function of 
stage length, as one would expect. The poor empirical fit of real capital
consumption per seat-mile in opportunityan sense (based on 1962 market 
prices) to reported depreciation expenses in the above equation is to be 
expected in of changes in usedview the sudden aircraft prices as jets
appeared. (The coeflficient for K/S.l is significant only at the 10 percent
level.) The effect of aircraft scheduling on capital cost per seat-mile is 
represented by weighting the term by the scheduling index, S,,. 

The specification and estimation of equations for indirect expenses is 
more difficult. There are probably larger firm effects present in indirect 
costs due to greater heterogeneity in firms, operations, in the services offered, 
or in ground operations. It is also more difficult to specify the relevant inde
pendent variables. The variables used below were largely labor per seatmile, flight stage length, and passenger trip length. All independent variables 
used in the equation were weighted by' the wage rather than just the labor 
inputs. This is a crude attempt at adjusting for the differences in factor 
prices which affect indirect expenses. The presmnption was that manv of 
the nonlabor inputs vil have input pric's which in this cross-section sample
will be closely corrLated to labor's wage (for example, the relative prices 
for passenger food and gifts). 

The equatious representing the different components el indirect costs 
were as follows: 

(6) Other station costs (excliding landing charges): 

ACD = (0.1;S5 + 1,235,00(L/,S') - 0.0003.1(h) + 1.2447SJ 
(5,697,000) (0.00014) (0.2073) 

(R2 = 0.6679) 

(7) Passenger services: 

AC~5 t [0.0.130 + 17,06 1,000(I,/SM) + 0.00002.|d + 0.3263s11000(3,180t,00t0) (0.000)12) (). 1161) 

(Ri = 0.5862) 

(8) Ticketing, sales, and promotion: 

ACTs' = -l - [0.59TS + 38, 120,000t0(L/SM) - 1.4,106(d/h) + 1.866]Sj
(9,485,000) (0.8349) (0.337) 

(R' = 0.5868) 

(9) General and administrative: 
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ACcog = 
I [-0.492 + l6,233,000(L/SM) + 1.0893(d/h) + 4,900,O00(n /.SM)]

(tis15,t)0) (0.58:7) (:,600,000) 

RP = 0.1959) 

The underlying structure of indirect costs is not nearly so obvious as was 
the case for direct operating costs; the parameterization of tile equations 
for indirect costs is a somewhat less reliable description of the urndcrlying 
stricture of indirect costs. Ii.vever, the model does represent a first approxi
mation with some interesting interpretations. Labor input appears in each 
cost compr)onenrt and in each case was tire mrost important %ariadle il the 
equation. Labor requirements are inverse h related to stage leIngth and route 
density. mh,indirect costs take on tihe sam geneIral d ownward slope when 
stage length and density increase (which is the sane as in tile case of direct 
operating costs). Fli~ht clew selchul;w, S,, appears ill all but the general 
and administrative category; this variable would appear to serve as a proxy 
for some sort of lalor or other input scheduling or management iniefficiency 
that was not Iiiade explicit in the model. 

Of note inthe equations is the manner in which the stage length and 
passenger trip length vaiables appear. In the cquiatin for station costs, 
passenger trip length appars with a negative sign, ii ply ing that station 
costs (basically the corsts of passenger enplaning and deplanring and baggage 
handling) decline as trip length increases. This suggests that these costs 
are largely a fixed charge inicurrcd for each aircraft departure. Soimewhat 
surprisingly, iii Ihe case of passenger service expenses, the stage length 
varialie (d) has a positive (thotigl small) coefficient. There is some portion 
of passenger service costs which is a fixed charge that, on a mitnt cost basis, 
declines for longer trips. This appears, lowever, to be more than offset by 
tie greater service compretition ill loog-hail markets, which fhas typicaly 
resulted in fancier, more libor-intensive service. Finally, in the equation for 
ticketing and sales c.xprr,,:, a vari:ble representing both passenger trip 
length and average flight stage (d/h) is significant, with a negative sign. 
The likely explanation appears to be that when passenger trips are signifi
cant lv l(ger than aircraft flight stages, this implies that more passengers 
are changing planes-iecessitating more complicated ticketing procedures 
(fvrward reservations and sro forli) and tliis high er costs, largely in tile 
form of labor. The use of computerized reservation systems Undermines 
suchiain explanation, of course, but these were not as pervasive in the inter
natiunal airline sample for 1962 (which was used inthe costing here) as thev 
are at present. 
Summing the equations by cost conponents yields the entire cost model.

'The variety of lainding charges in airports inade the empirical determination of 
air equation for landing c.harges imupossihh.. Though distance is surely relevant, there 
seenred to be no statistical correlation. The mean level of landing charges, 0.1688 
cents per seat-mile, was included in the summary of the complete model. 
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Assuming that the parameters for a variable in the different equations areindependent with ze.'o covariances, the mean and variance of the sum aresimply the sums of the individual means and variances. The entire cost 
model is: 

(10) 	 Total costs:
 
ACT = 0.2398 + 6S.964(iH',.[CO/SMI.S,) + 0.1S89(S ) + 0.9300.C(d)
 

- 24t9.5(1/Id) + 3,800,000(n/,S,11) 
+ 0.1599([K/SM].8) + 25.9(Il',LL/SujI .S)) 

+ VL (0.2633 + s76,,.00[(LO/S.1r)S,I+ ",800,000[.n/S310, 0(1
 
- 0.0003.lh + 0.00002-1d -- 3.1:176S, - 0.3513[d/h])
 

Substituting for crew and labor icquirements yields the following:
 
(11) ACT = [0.2829 + 0.00002225(11 ,/S,) - 0.000t666S.I1(It',)] 

+ [0.9310 + 1.00002133(II',/S,) -- 0.000.19,5S (V.) ]..l(d) 
+ 0.00000002.1(d) 
- [2.19.5 + 0.001,5029(1Vp/s8) + 0.080699(0l'.)1(1/d) 

+ 0. 1599 (jK0/,1 I.,) 
+ [3,800,00 + 89.622(1p/1S,) + 629.1(11"L)](n/SM) 
+ [If. 189S + 0.0()03.13761 1",]
- 0.0V00)000:14t (II',j. 

(S,)
[hJ) - 0.[)000351:] ([11'i.l. [d/),]). 

This model is based on data aggregated at the firm level; therefore theunderlying structure of costs as they relate to the route structure is represented here in anonly' approximate fashion. The discussion in the textindicated the effect on costs implied by this aggregate cost model of changes

in wages, scheduling, or 
route system variables. To develop more accurately
the details of the cost fictions of an airline, especially the way costs relateto particular characteristics of in(lividual cit '-pair routes, would require
more 	disaggregated data, presumably on a city-pair basis. If cross-section 
costs for a single firm were available in this detail, the problem of "firmeffects" encountered here would not be faced. It would seem fruitful to usethis sort of cost data at the city-pair level to develop a simulation model of 
cost and system operations. 

http:0.0003.lh


APPENDIX C 

Bayesian Regression Estimation of 

Airline Demand Functions with 
Time Series Data 

B OTH CIiOSS-SECTION AND time series data may be used in statis
tical estimation of demand functions, each having its advantages and disad
vantages. In the case of cross-section data (Table C-1) from many countries, 
the substantial incone vmaialion is potentially the basis for estimates of in
come effects. IHowever, price variables are likely to show little simple vari
ation, making i! virtually impossi1le to estimate price elasticities. On the 
other hand, with limie se hes data, the variatiin in both price and( income 
ma) l)e stich that I)Ith pmice and income elasticities can be estimate( if the 
existeice of economic trends over time does not obscure the effects too 
seriously. The problems and methodology appropriate in time series analysis 
are discussed in this appendix., 

Time Series Data, M tticollinearity, and 
Ordinary Lcast Squares 

One of the pmoblems in time series analysis is that of obtaining a time series 
sample in which a single structural model is an appropriate explanation of the 

' The author has discussed the problems and relative advantages and disadvan
tages of cross-section and timc series procedures in transport demand estimation 
elsewhere (John R. Meyer and others, in a manuscript in preparation on the 
econoimics of transport pricing and project evaluation). 
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TABLE C-1. Cross-Section, Airline Demand Data, to and from Paris, 
September 1962 

Per 

Tot Through City pita Dummy, Distance 
1lae '1'rali c A Jlcome 1= ntioull toCiy Tafi ercenut of ila~o.. of calpital a ri.s(isse gers)lro (thousands)Total Coilul ry 0=other (kilometers) 

(U.S.dollars) 

Rome 97,306 I0.N 2,'79 $ 552 1 1,109
Frankfurt 13,5.9 11.8 602 1,150 0 47.1

London 88,655 1.8 3,180 1,805 1 365
Milan 16,71H 1.8 1,6,29 559 0 591 
Madrid 10,395 6.9 9 ,443 3920 1 1,032
Munich 4,025 13.7 1,125 1,150 0 688 
Stultgart 3,681 15.92 640 1,150 0 501 
Lisbon 6,006 10.0 817 .19 1 1,441
Montreal 10498 9.6 1,191 1,460 0 5,525
Athens 3, 657 27.1 61 300 1 2,093
Coplhenhagen 9,'11; 5.6 713 1,19( 1 1,035
lirIliginghlil 2,43 9.4 1,115 1,805 0 486 
Chicago 1, 110 2.8 :3,55 12,270 0 6,674
Tel Aviv ',399 25.9 .392 159 8 3,281,
B1ristol 335 41.4 .1431 1,805 0 48t 
I iamlurg 77,2 5.4 1,843 1,150 0 759 
Bou rneaiout h 1,087 7.5 150 1,805 0 377 
Venice 1,350 5.0 350 55e 0( 836 
Manchester 9 ,1463 7 . 2 65) 1,815 0 6(107

Ila rvo.ha 5,178 92.92 1,631 .112(0 II 8.28 
)usseldorf 7,502 15.1 797 1,150 0 4W2 

Palma 3,1(1 3.7 165 310 () 1,(15
Geneva 17,139 192.4 180 1,,250 0 394
 
Zurich 9,749 441
11.4 1,151 0 482 
i)akar '2501 10.8 186 151 1 19:.4.,

Moscow 668 5.0 6,317 4100 I 9,461!)

Warsaw .107 4. 1 1,1801 
 50 1 1,365

l)ouala 1,371 72.12 
 1Q8 150 0 5,01.6

Nice 3,641 19.3 1':1 
 1,079 0 (75 
AMiami 303 50.5 Q9121 2,Q70 0 3,943
lBordeaux 1,7()1 .10.12 250 1,072 0 491 
New York 36,132 1(.10 7,78, 2,270 0 5,830
Marscilles 8, I 15.8 778 1,072 0 6128
 
Philadelphia 
 773 5.0 2,003 9,170 0 5,983
Ainsleolai 12 ,4511 ..1 866 9912 1 406 
Turin Q,4(02 5.0 1,080 5592 0 561 
Boslon S78 5.0 69(7 2,,270 0 5,547 
Tiiiis I,673 4.9 110 9275 1 1,467 

Sorreq: Cola.I and 6-1nternatimon: Avintir, Oreaization., Digest af Shd16Wris,Civil 
 Trafic Hlow, N).
08(I11)fl. Cl. 2-(j. Ilesue. Airport I'ias.er.r"Worlif r Traffic: A Tentative Analytic Survey," ITA Studies6$/6.1. ((063). pp. 8-18. Cola.:3and 5-nited Nutions, Demographic Yearbook, 1963, Population CensusStatisticsI (1904), pp. 231-5D. Col.4-estimated from United Nations, Statistcl'earbook, 1964. 

c: 7O
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TAJILE C-I-Continued 

Lyons 146 10.5 5129 1,07 0 385 
Cologne 1,548 18.4 826 1,150 0 415 
Dublin 71'2 1.0 538 572 1 783 
Cork 301 4.8 779 572 0 840 
Fort Lany 451 25.0 90 2125 1 4,234 
Abidjan 207 2.1 180 150 1 4,879 
Brazzavillc 513 39. 1 134 150 1 6,045 
labat 1,007 20.0 274 300 1 1,798 
Toulouse. 437 14.7 324 1,072 0 574 
Cairo I,203 312.5 3,418 1200 1 3,20 
Perpignan .41 .4 75 1,072 0 780 

underlying behavior. Time series of extended length undermine the premise 
of structural homogeneity because of the increasing likelihood of changes in 
technology or taste, which altcr the underlying premise of a single model 
structure. On the other hand, users of time series of short length must face 
the very practical ad(l seriois difficulties in estimation which arise because 
rather stable trends often characterize many economic time series in the short 

run. These are such that the availal !e data often exhilbit little independent 
variation ill the variables of interest. 

The general problem of structural change which must be considered when 
using tiue series data is illustrated by the introduction and existence of dif
ferent classes of airline service over time (see Tables C-2 and C-3). There 
have been essentially two different markets in the North Atlantic since 
1952, business and tourist. Tourist service appeared in almost all other im
portant international aviation markets a vear or two later. The demand 
functions for these two classes of travel are likely to be quite different, a 
fact which creates problems in specifying demand functions. The use of 
demand data aggregated over classes of service will yield parameter estimates 
which are ia weighted average of the elasticities of each class of travel. This 
problem is particularly important in estimating price elasticities, a parameter 
probably significantly different among classes. The assmnption of a constant 
price elasticity also may be tenuous. Any "price elasticity" estimated from 
the demand response to the reduction in air fares averaged over all classes 
of service will reflect the dramatic change in demand resulting from economy 
fares. Such an estimate of the "price elasticity" for total demand may over
state the elasticity within a class, especially for less dramatic changes in 
price. Cherington makes such a distinction wIiei examining the U.S. do
mestic industry and concludes that the market for "new classes" can be 
substantial, while demand responses within a class, for price changes of 10 
percent, for example, are small." 

In order to examine tlhe:;e sorts of differences in the demand function for 

' See Pauml Cherington, Airline Price Policy: A Study of Domestic Airline Passen

ger Fares( larvard University, Division of Research, 1958), p. 439. 
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TABLE C-2. Number of A ir lassengers,by Class, Fares, and Related Air
Demand Data, North Alhantic Markel, 1948-61; 

Number of Air Passeigers (thousmds) Corisumcr 
.ourist WeightedTourist nicer 

Year F Tourist
First Sa Fare Average, U.S. Price'TotalFcld Charter (Ctinard) FArl (1957-59 

Class = 100) 

1948 240 240 12 $165 $35 259.4 83.81949 267 267 6 165 333 258.1 831.0 

1950 31 312 6 170 850 284.6 83.8
1951 330 330 12 170 375 ,329.0 90.51952 12.14 189 43i 16 170 311 347.0 92.5
1953 186 321 507 17 170 329 365.4 93.21954 170 380 550 31 170 '4Q5 863.1 93.6 

1955 100 463 652 40 170 3123 397.5 93.31956 209 576 785 50 187 311 419.2 94.7
1957 2129 739 968 51 197 316 442.8 98.0
1958 256 937 1,193 99 197 291 444.5 100.7
1959 29t 1,073 1,367 173 07 31N 4,'2.7 101.5 

1960 306 1,455 1,761 168 122 3t03 502.6 103. 1
1961 2-t5 1,675 1,919 256 2122 1299 518.2 104. 219612 08 '2,0 1. 2 ,27"2 315 226 1291 554.9 105.4

193 193 2,-230 2,42,2 414 231 
 297 585.0 106.7196 t 6 Q,833 3,069 8 - 213 618.0 108.1 

Sources: Econmi; IteloI of the lreside-ri (WO)1).pp). 07, !60; various isoes oSuarm"/ )epartment ' (oCommerce,of C(rurrCt B inei; Ihterintim d Air lraospo)rt Amiwiaiio .ll ,rldrh Air Tr,port 3thdisir.,. I.T.A.lhdletin (l'ari,: lostitut du 'ra!'sport A(rieu); 0''cial .AirlineGuide. World-Wide Timetable Edition; OfficialSfemiship Guide. 
'Gross National Product, in billions of constant 1958 dollars. 

economy service in the North Atlantic after 1952, a tourist demand function
 
was estimated as well as a 
"total" demand function for the post-war period.
The parameterization of the tourist demand function 
 vill presumably reflect

the existence of first class service, but will be independent of the large shifts
in demand functions occurring when the new tourist service was first intro
duced. The tourist class sample data are for 1954 
to 1961. An adjustmentwas made in the data fin' tourist demand for switchinig back ad forth
between classes 1) first class travelers. As noted in Chapter VI, first 
 classtravelers switched to tourist from 1961 to 1963 as a result of the large faredifferential. BY climinating the first class travelers who switched into tourist

from 1961 to 1963:1 a consistent series of tourist demand data from 1954 to 
"The amount of the Switch can he approximated by extrapolating the 11.05percent growth rate from 195.1-60. This extrapolation shows the amount of firstclass travel expected after 1960 independent of changes in tie price differential. 
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TAnLE C-3. New York-London Air Fares, by Class, Scheduled Carriers, 

1948-6.4 
(In dollars) 

One Way 

Date Econoioy Classi Round Trip 

(liii o First Tourist (Icelandic)" 
ntiti It) Class Class Propeller 

Planes 

April !t8 325 
April 1919 333 

April 195)) 350
 

April 1951 375
 
May 1952 415 90
 

April 19153 395 275
 

April 1951 40
 

April 1958 4135 315 ,52
400/42, 

April 1959 40 3120 30 252 438/31)2 

May 11)0) 46-2 30 310 Q57 44t7/401 
,


,fily 1960 500 tourist 1-20 25o/,2 to 4-10/405 

April IM1 500 class 270 o50/.2tol, 410/405 

May 1963' -175 caicelled 270 250 417/388 

hlly 196(34 175 7103' M43 417/388 

pril11 t 375 210/-255 caucelled t (,,m9 

,f World .Airline Guide,S ,rt es:\ari isi,, IAT. . lir Tear,,ort Stahisticr . I. Illdlelin;Ofilcial 
Iiti. St'ewi.hi, 


This tiaidevltit, wiltiyi ti fares: i ntrninler 4f spccidjI jtroinnjntittinal ail charter fares hlaVC 

Wi,rld\\i 'le'imetalle Olirbl Ghidr. 

existeid. 
iia iud trip farts,,it /ooff lastirn ri t q. 

I )in/nolf ,.itn r te.,. Ofto aio, (co,Le. I to,Marnh :11. 
' May Il , I!11:. 

t ,hiv t1;. Ip);:l. 

('tt1ti zi rV 10 teref tit round trip glki-ilt redil'cd ti 5 tpercent,

orI,'n1Tf -:nioII 1)n -eitt ira-tultill . itoAugust 3; westblound, July 17 to ,eptember
ratl,.. e n, , ty17 18. 

1961 Can he obtained; thcse data are unaffected by changes in the relative 

prices of first class and ccononly service. This sort of adjustment creates 

a itllOre saimple, the demand response fare changehotttO -lleois with to 

reflecting the nltitohefr of people who arc just Ol the margin of taking an air 

trip ad who in turn respond to the fare changes. (More sophisticated pro

cedtutes for (stillating the efFects of fare changes on first class travelers who 

swit (h to tourist class proved unsuccessful.) 
The ioire seriotis problem which must be faced is that of "mvIticolline

aritv." The historical time series data available include little independent 

variation among tile variables of interest, which makes the determination of 

tile separate effects of each variable diflicult. This estinmatiotn problem can be 

illustrated in terms of a specific model, Y= Xfl + r, \%here Y and X are 

observations, normalized by taking deviations from their means, of dependent 

and independent variables, respectively; P is a vector of parameters to be 

http:St'ewi.hi
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estimated; and e is a vector of error terms. The customary least squares
estimate of 13 (chosen so as to minimize the stun of squared errors, ce, where 
v = Y - Xb) is b = (XtX)-'XtY. (The superscript t's indicate the transpose
of a vector or matrix.) In the limiting case where one independent variable 
is a linear combination of anothcr, the intcorrelation between these vari
ales is one and (X'X), the correlation matrix, is singular. Least squares 
estimates are undefined. 

In actuality, of course, no such indeterminacy will arise since historical 
time scies data will be highly but not perfectl, correlated. Hiowever, with 
the in tercor:relations close to ,oe, the XX mat rix will approach singularity,
and the "goodness of fit" of the estimated equation will be dependent upon
sonic number of coefficients less than the full set. The percentage of variance 
explained by a least squares regression, R2, will he quite high in these 
circum stances. I'hc actual parametr estimates will be heavil ' influenced hv or 
quite sensitive to exti eme observations. Moreover, this sensitivity of the 
estimate to the particular interrelationships of the independent variables
which prevailed in the sample period, and to a few extreme observations,
implies that the values obtained will not, in general, be reliable structural 
estimates. The estimates may be useful for predictive purposes, but only if 
the intercor,'clations which generated the sample data cont'nue in the future. 
Reflecting this sensitivit"v, tlhe probability distribution of the estimates of
/7will be diffuse, vith the variance of b due primarily to the large diagonal
elements of (X'X)-l. The high covariances will reflect the sensitivity of the 
estimate of one parameter to another. 

The multicollinearity problem was severe in the North Atlantic sample 
data. A very simple airline demand function was specified: 
(1) log x = 0l0 +Oil lg p +0fl, logyb +01.1'+ C 

where x is demand, y is real income, p is price in real terms, t is a time trend 
which assumes the values 0,1,2 ..... and the parameters /3, and /3, are price
and income elasticities. The time trend represents all factors that would lead 
to an increase in de'hand except price and income. 

This extremely simplified model was used because of the collinearity
problem in the time series data. It will be obvious presently that even the 
above model stretches the available information to its very limits (some
would say beyondl) The product-moment correlations were quite high, 4 

essentiallh the consequence of the persistent high growth in demand which 
dominates the data. Systematic procedures exist for te;ting the severity of 

The correlation matrix was as follows: 

ri. Y p 

I (time) 1.000 
y (income) 0.96167 1.000 
p (air fare) -0.8919 -0.8800 1.000 
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the multicollincarity problem and locating which variables are sufficiently 
close to being linearly dependent to cause the difficulty. , In this case, it is 
obvious that all the variables are closely correlated. A single variable fit of 
demand against a time trend reveals that time alone can explain a very high 
percentage of the total variance in the dependent variable: 

(2) total demand (number of passengers, 19.18-61) 

log x = 5.2316 + 0.1647(t) (Wt = 0.9956) 

(0.0028) 

(3) adjusted tourist demand (number of passengers, 1954-64) 

log x = 6.2077 + 0.1616(1) (R2 = 0.9841) 

Addition of other variables to the equation resulted in a seemingly arbitrary 
set of parameter estimates. 

By far the most common reaction to this problem is to simplify the model, 
isually by omitting riables. Lilt has observcd that data limitations force 
most econometricians to underspecify their im)dels.11 (Given the very simple 
model stated above, this is a relevant reflection an the demand estimation in 
this appendix.) This is, however, a rather arbitrary means of model specifica
tion and estimation and one which may pioduce mislCading results if io
portant viriables are excluded from the equation. The only real solution to 
the problem of multicollinearity is additional information. Two models are 
developed below in which information outside of the time series sample, 
from the cross-section and from case studies, was incorporated into the 
estimation procedure. This outside information concer-ning the parameters 
makes tip for the inadequacy of independent variation in the time series data, 
and yields more reliable structural estimates of the parameters. As will be 
seen, the means by which outside information is used in the estimation here 
is a step beyond standard econometric techniques, which customarily are 
confined to the use of only "objective" sample information. 

Constrained Regression 

The first procedure used was that of constrained regression.7 The model 
chooses estimates of regression parameters, fl,subject to specified constraints, 
so as to minimize the sum of squared errors, that is, 

'Donald E. Farrar and Robert R. Glauber, "Multicollincarity in Regression 
Analysis: The Problem Revisited," Review of Economics and Statistics, Vol. 49 
(February 1967), pp. 92-107. 

a Ta-Chung Lin, "Underidentification, Structural Estimation and Forecasting," 
Econornetrica,Vol. 28 (October 1960), p. 856. 

'The model was first developed in John Meyer and Robert R. Glauber, Inavest
mcunt Decisions, Economic Forecasting, and Public Policy (Harvard University, 

http:im)dels.11
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choose b to min ete 
subject to b < b < b. 

where e = Y - Xb and b, and b,, are lower and upper bounds on the re
gression coefficients. Meyer and Glauber have shown that this can be ex
pressed as a quadratic programming problem of the following form: 

choose Cto nin (X.Xbl - X Y)Ic + c1cX'Xc 
subject to c < I. - bi 

c>0. 

This format is identical to that of the general quadratic programming prob
lem formulated and solved by Wolfe," for which programning logarithms 
are available. The procedure for introducing constrain:ts has subsequently
been generalized so that a set cf linear inequalities on the parameter esti
mates, of the form Ax < r, can be specified." 

Determining the statistical significance of constrained regression estimates 
is complicated because the (listribution properties generally can be expressed
only numerically. Zellner has shown that in a single-variable model, with 
a single inequality constraint on the parameter estimate, tie distribution of 
the constrained estimate will be nonsymmetrie, usually a truncated continuous 
distribution with some nonzero probability assigned to the value of the 
constraint itself. In the case of normally distlibuted errors, die continuous 
portion of the distribution will be a truncated normal. The closer the true 
parameter value is to the value of tie constraint, the greater effect the con
straint has on the distribution of the constrained regression estimator; bias 
in the estimator tends to increase sharply as the constraint is set closer and 
closer to the true fl.10 

In the general case of many variables and inequality constraints, the distri
bution of the estimates is even more complex. Whereas in ordinary least 
squares the estimate b is a linear combinatiol of all the random variables com
prising the sample, in the constrained regression case only some subset of the 
constraint set affects the estimates, a subset which is sample dependent. As 

Graduate School of Business Administration, 1964), pp. 181-85. For a subsequent
application to intercity passenger demand forecasting, see Systems Analysis and
Research Corporation, "Denmand for Intercitv Passenger Travel in the Washington..
Bo4on Corridor" (processed; prepared for U.S. Department of Commerce, Office 
of the Under Secretary of Commerce for Transportation, 1965).

Philip Wolfe, "The Simplex Method for Quadratic Programming," Economctrica, 
Vol. 27 (July 1959), pp. 382-98. 

George C. Judge and Takashi Takayama, "Inequality Restriction in Regression
Analysis," Journal of th' Amcrican StatLstical Ass iciation, Vol. 6 (March 1966), 
pp. 166-79. 

"Arnold Zellner, "Linear Regression with Inequality Constraints on the Co
efficients: An Application of Quadratic Programming and Linear Decision Rules,"
i.Lport 6109 (MS No. 9), Rotterdam: International Center for Management 
Scier..e, 1961. 
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in most programming problems, solution requires searching the feasible 
region defined by the constraints, and hence no single analy'tic statement 
of the distribution of the resulting estimates is usually possible. Machine 
simulation procedures will be necessary to app,'oximate the distribution in 
each particular application." 

A number of sets of constraints are used in the estimation. The price 
clasticity is constrained to be negative and specifically to have a lower bound 
of --t.0 and upper bounds of 0, -1.0, and -1.5 oin successive trials of the 
model. These ranges constraini:,g the price elasticity include the ,ale of 
the price elasticity estimated in the cross-section and in case studies. The in
come elasticity is constrained to be positive, with upper bound of 2.0 and 
lo\er bound of 0.35 or 0.85, estimates based on the cross-section and case 
studies. The time trend is constrained to be posi'ive. 
The constraints employed and the results appear in Table C-4,. In each 

case the estimates of the income and price elasticity assume values at the 
lower al upper constraints, respectively, and the time trend assumes an 
intermediate value and one lower than in the inconstrained estimation. 
Since the unconstrained estimates of the price and income parameters lie 
outside the constrained region, the constiaints force time estiniates to a 
bolndary point. The tendency for a parameter estimate to assume a vale of 
one of the constraints is a characteristic of this sort of model. If the con
straints are to be effective, that is, arc to produce :stimates different from 
the customary least squares estimates, at lo.ist one parameter estimate must 
take on such a 'alue. Since both income and price elasticities assmne the 
value of a constraint boundary, the model is not useful for determining these 
key parameters. 

The statistical properties of the estimates wvere not derived because of 
the difficultv of specifying their sampling distributions noted above. One 
nieasure of the "goodness of fit" of the estimated equations is given by R2, a 
mneasure analogous to that used in customary regression analysis, where R2 

is the percent of total variance of y explained by the equation. Unconstrained 
least squares regression estimates are chosen to maximize 12, and therefore 
constrained regression estimation with eflective constraints necessarily re
duces R2. TIme reduction in this case is small. This does not verify that the 
estimates are true structural ones, but rather indicates that the collinearity 
problem is serious. A variety of constraint i on the parameters yields a 
variety of estimates, including what appear to be reasonable structural ones. 
In these models the time trend is the key variable which determines the 
goodness of fit. The presence of other variables is of little importance. The 
conclusion is that reasonable structural estimates, as well as other estimates, 
are consistent with the data. 

Interpretation of the constraints as a means of including additional infor
mation in the model structure would appear consistent with classical 
econometric estimation techniques. The sampling distributions are, however, 

"See Judge and Takayamna, op. cit. 
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TArLE (-4. Constrained Regression Estimates of Demand Functionfor 
North Allantic .Air Market, 19.8-6( 

i"est Regression Estimiate, braints 10
 

Total di-niand, 19.48-64 
--t.0 < 3,<--.0 
 -1.0 

0.35<0v< .0 0.35 0.9949 
0.()< 3 0.1201 

-4-.0 <--p1,<-I.0 -1.0
-


0.85<ji< .0 0.85 0.9937 
0.0 <; 0.1050 

-t.0 <flp<---.5 -1.5 

).:35- '2,<.0 0.35 0.9006
0.0 <09t 0.1092. 

Unconstrained -0.3157 
-0.7613 
 0.9971
 

0.1825
 

Adjisted tonrist demand, 1054-64 
-4. <of,<:-1.0 
 -1.0 

0(35<(30 -< .0 0.35 0.0664
 

0. 0 <_01 0.1660
 

-,.. <0,<- 1.5 
 -1.5
 
().35 < 0,:5< 2.0 0.35 
 0.9518
 
0.0 <at 0.1551
 

-4.0 <0,,<- 0.0 -0.5408 
0.35 <0,:5- 2.0 0.35 0.0785
 
0.0 <f 0.1559
 

Unconstrained -0.9074 
-0.00-26 0.9861 

0. 1933 

Source: Seetext for (anatii. The equaor i, log: =o log ) fl logY t4 t-4.fi'are elasticities 

greatly complicated 1)v the cois(t raints; in this sense, the constrained regres
sion model appears to be a fairly inflexible means of introducing outside 
information into the estimation an(1 hence in a sort of undesirable middle 
ground between ordinary classical regression and more full-fledged decision
theory estimation. It seems more fruitful to regard the additional infonnation 
in a subjective sense as one's best judgment about the range of the param
eter values'2 

"Meyer and Glauber, op. cit., pp. 194-205. 
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"Sub'jective" Estimation and Bayesian Procclures 

The basis for a decision theory approach to parameter estimation and 
the ways in which that approach and customary ecoiomettic estimation 
procedures differ have been texhvloped clsewhere a :d will not lbe reviewed 
hcre;1:1 however, the major difference can be q u ickly summarized. Classical 
statistical estimationl chooses estimate some ulnlkn'ownc pclrioneter ()tlh;tt of 
on the basis of silhile (dati, sci that the estimate mc1xitnizes the utility, or 
minimizes the "loss," of decisions associated With that estiiiate. (I1 its most 
comi111o11 fori i the (lecisioll in question eniitails the acceptance or rejection 
of a null h'ypothesis, Iased Oilan ex'atl;ltimo of various pOlb~cbilities of 
making certain types of errors.) In geneial, the pacCter t('isldte aid the 
appropriate decision rtie will be conditional on tile true and on knon value 
of the parameter. \lienci choosing inappropriate estimate or lcici:ion rule, 
statisticians are therefore often implicitly forced to weight the possible 
clihices I) their own suiljective jtid.iicnts a ucitwhat ()really is. A coin
plete decision theory format sii]ply introduces prior or outside information 

abocit ()explicitly ictc the aicclvsis. 1Iv icclccdiccg it sljec'tixe weigiting of 
all possible vaies of 0 il the analysis, the optimal estillate of ( or any 
associated decisions cali be made which are no longer conditional oil 0. 
Raif'a and Sciilifar have identified this subjectixe weightic g of (t as the 
"prior" distrilticcc, ;icd deficed it sic that cocfornosit to the customiary 
rules of probalbilit y. Sich i a subctive prol albility oi a parameter 0 carl be 
interpreted as the betting (idds ,pon which the decisiici-incker would place 
bets, where the outcomes are dependent upon tile \',ltie whivh ()actually 
assiocns. This derivation of a sulbictive procalbilitv distriiutiin, such that 
pro ml citV statem uW s cIn be inade oicit (),is ce tral to tile difference 
between I'ixesiiandl'lassicall p'ocedurs.' 

Of particular interest here is the neans 1)v which sample (acta and other 
iniformatini are empluied ill oliaiciing this probability (listril)iition of 0. 
The lay'esia iiodi(l begins with the focrmultii (if an initial or "prior" 
(listrillctiion (ic a parimeter icc questciii, reficctiiig all information available 
to di;te: the (listrilbutic is tlhen (nitimudi]lv updated inid revised its more 
in formlation (sa iple dcita) 1).Ollics availa ble. It call be shown that this 

'IIowalrd lailiha clld obe.rt Schliirir, Apolili d Static tic f l)rni.sfoi Theory 
(Ilarvard UJiivvr itv, (GraduteSchool of Business Administration, I)vivision of Re
search, 1961 ). 

"A familiar examphe, the iitei rutiation of a confideuce interval around some 
estimitud viue of act cnow piranicter, illustrates this orietaition of classical 
statisticc. Wii askecd about the true vitluof 0, the classical statistician should 
rep lv so newhilt isfollows, "I do ot know whilt the true value is. M,v procedure, 
whenicipplied icca latrge miiler of sctuations like this oune, will yield a 95 percent 
Coifidulcc illtev.il whose limits will iicihide the true value oi 0 95 porrcent of 
the tinie. Ili aciy particular instaiice, incding tlhis one, 0 may or may not fall 
xvitlin the interval I have dusigiated. So make your own decision." 

http:illtev.il
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posterior distribtition is given by the product of tileprior density function,the likelihood function of the sample, and. a suitable normalizing constant 
so 15 that the posterior density integrates to one. The likelihood function is 
tile conditional (list ribt SaIIto)le given 0. 'I'his revised estimate ofIt ion of thiei 
tile (list ribution of thatparameter, a colitional d istrihution of tie pararo
eter given tile Soml)le adI tlie prior, is called the posterior distribution.
 
The posterior dist r;bution is used in choosing the appropriate decision de
pendent on tI1n estinmte of the unknown l):tamctcr.

Bayesian estimation can be based on any sort of prior distribution judged
appropriate. A sufficiently precise prior distribution can produce any
posterior (listriitim i disired, regardless of the saioiple data: ant(l, converselh, 
a very diffuise prior distribution will mcan that tle sample data will bear,
thei most weight in tlie restiihing estimates. This influence of tie prior on the 
past erior distribution often Used is ofis a cri ticisin Ba'esian procedures.Obviously, such alli' vsts are rejectingi deecision-theorv format. If outside 
information is to I)ie broughit to bear along with sample data, "prior"tile 

distribu timl obviotisly tmtuist have sotne effect.
 

A complete decisiot-theor v for, it is not the focus 
 of this appendix,
although 1both airline tiatnaginment and public officials engaged in regulation 
or control over the indtistrv in some phase or other might properly consider 
this orientatiot ill estimation, lvtheir sainplit1g, and decisiot-in ak ing. Ot ,
tie Bayesian procedure for estimating the posterior distribution on 0 will 
be discussed below, since whiat is of interest here is a flexible format for 
weighting prior information and sample data. The Bayesian procedure has 
that flexibility. 

The Bayl.sian R(grcsion Model 

Bayesian estimation and the Bayesian regression model are des iibcd in
detail by Raiffa and will onlyand Sc!I|lifer be summarized here. Tile de
tatd equation specified atho', ;;a;sslioed to be Y =: XfP + r, where Y is 
t column vector (7 >t 1), X is a ,natrix (n x r), /3 is a column vector 
(rx 1), tid r si tifits indpet(lepd t rant(ht varialiles with a nit'ral density
(0,l/h1). The lqutattily h, the inverse of the variance of he distribution of c,


is labeled bY Raiffa and Schlaifer the "precision" of the process. While the

Bavesiai estimation procedure ".e(itts_
the use of any sort of prior distribu
tion, a multi-iorinal prior (list rib it ion was assigned to the parameter /3 in 

"The Bit' jsiin mt,dl isIated on lBit'es's tile. If 0 isthe parameter and a 
is sample iformittiot, Bases's lIttle ctin lie writte is follows: 

I()"P(a/O) = I'(r), '(oi) 
P(O/a) = (P[o].1[a/O])P(a) 

where P(O) is the prior itrlihi tion on 0, P(a) is the margital probability, and
P(O/a) is the posterior distrilition. Btavesian analysis is essentially a creation ofthis cotditional distribution of 0 from tile a. discussion of theobservations For a 
procedure for deriving posterior distributions based on Bayes's Rule, see Raiffa andSehlaifer, op. cit., pp. 28-31. 
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the model estimated here. In addition to being a flexible way of expressing 

outside iniormation, nornmal priors are analytically eo, enient. will bev As 

seen below, if the time serie.s data represent an indCpt'(lent normal process 

and normal priors are used, the posterior distribution, of fI will he multi

variatc-normal. 
As noted, for any specified prior distribution assined for the piramneter 

estimates 1, the postelior distrilotion will )e the product of the likelihood 

function and the prior distribution. The likelihood hictioji is 

(4) Xf.v(Y/Xi,= )i".e (- X.4'hi Y - .\',€).hi.hi) (2 l " 
" 

which can be expressed in terms of /3 and h, where 1 = (X tX) IX' , the 

customary least squares estimates, by completing the square in the exponent 

as follows: 

(5) f. (Y/Xj1, hl) (27r)- ' *exX ( -' --- . !, - 1,!h) 

•,x ( VlI"1 *qV \.¥' 'h .hi" 

The part of the likelihood function which depends on f13is onhi: 

(e) (-20 - / ']'X'INIl -I1. 

If tile prior (list ribu tion is info a t ioness, th at is, lie prior density of /3 
is a constant, the kernel of the posterior distrilitimi of [J is simply expression 

(6), which produces a norinal posterior. A suitale cumis(ant can be chosen 

to make this density integrate to one; the me'al is b and the variance is 

&-(XtX)- , the customary least squares estimates. 
If a noral prior (list rIibiition on f)' is specified with parainet ers b' aid i', 

-
whiee W/ is a vector of ineans and (hn') equals tlie vaiiance-covariance 

matrix, a normal posterior is the result. The kernel of this prior distribution 

is given by: 

(7) exp [-Wi(ji - /''1'(1 -

Multiplving the kernel of this prior normal on f with the kernel of the 
likelihood function yields: 

(s) ,Xl, - ,[(C. X,(r - xh +- (( - - ,' 

Expression (8) can be written as exp [-J4h(! 1 + T,,)], 
where 

T2 -
'
h")'u( -- h) 

' J.=h'nb -I- V"V - ~nh 
V = ( ++"'-y(o'h'." VY (,"yi('h' + ib) 

?I" =' + X.\ ' + i. 

Since P3appears only in T1, the kernel of the conditional distribution of f 

is exp (- •ToI ). The pusterior distribution ol b is notimalI' with param

eters " and n", the mean equal to " and variance equal to (lii")-. It 

" This distribition will be nondegenerate norlial if n" = ( 1' + X'X) is positive 
definite. Since X'X is positive seiiiidefinite, n" will be positive definite if n' is 
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should be noted that with no prior distribution this becomes the customary
least squares regression estimate. Similarly, a sufficiently diffuse prior distri
bution approaches tile least squares estimates in the limit. 

The above formulation assumes that tihe precision It is known. A more
complete nmodel treats both 13 and It as unknown and starts with prior in
formation on ea ch, in tie form of a joint (listribution,' I-I somewhatWhile 
more complex, the essentials of the model remain unchanged. Assuming a
normal prior distribution on /3, given h, leads to a posterior marginal dis
tribution of /3 which is Student t, with V" and variance (i - r/n - r - 2) 
s • (it") -1 where b" and n" are as defined above, and s- is an estimate of the 
process variance (1/n - r) (X - Xb)I (X - Xb). As the sample size in
creases, this Student-t distribution tends toward normality. The paraimeteriza
tion of the distribution of It and its posterior will not be discussed here since 
the primary emphasis of this appendix is on /3. 

This Bayesian normal model with both mean and variance unknown was
used to estimate a demand function for total demand and adjusted tourist
demand. Thio price elasticity was assumed to have a mean of -2.0 and 
standard deviation of 1.0, and the income elasticity a mean of 1.75 and 
standard deviation of 0.585. The prior estimate for the unknown process
variancc, o2, was 0.16. Zero covariances were assuimed in the prior distribu
tion. The resultant price and income elasticities are shown in Table C-5.
The estimate for the income elasticity was 2.0-, the price elasticity for total 
demand -1.50, and the price elasticity for tourist deniand -1.42. 

Given the considerable collinearity in the sample data, the choice of the
prior distribution affects the results considerably.' For example, specification 

positive defitite; that is, if a proper prior is specified, or if X is of rank r, meaningthe number of ob.wervations of y is enough to allow an estimate to be made of b, 
namely when o > r.
 

" When 
 both # and It are unknown, the kernel of the likelihood function must

include all of expression (5). The most 
 convenient means of representing priorinformation on both these parameters is suggested by examination of the complete
likelihood finiction. It can be seen that the likelihood function is the Froduct of anormal conditional density of # given h and a gamia-2 marginal density of It.It will be useful to express the likelihood in terms of a fourth parameter, v, equal
to n-1; v and It are now parameters of the gaiinia density oii i, and #3and n 
paramieters of the normal density on p. Analytically the most convenient way ofexpressing prior infni tation onio atd It is that of a norial prior distribution oii Pwith nican b aint variance (u') ' ar J a gammia-2 distribution on the precision, i.The posterior distribution of # and -. will then be "nornmal-gamitma" as labeled by
Raiffa and Scltlaifer, op. cit., Chap. 13. 

"Theil has suggestd one iitans of measuring relative effects of the prior andthe sample. Letting the variance of the posterior estimate b" be (1/s)(X'X) + A 
(where X'X is the sample moment matrix, A the variamce-covarianec matrix of 
the prior, and .s: the estimate of the variance of the error terni), Theil shows that[1/(n-r)] tr [(I/s')(X'X)l[(I1/s)(X'X) + A-']) (where tr means "trace of" the matrix)
defines a scale which ranges from zero to one, with values approaching unity mean
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'l'ABE C-5. Bayesian Estimates of Demand Function for North Atlantic 
Air Market and Sensitivity Check on Prior Distribution, 19.18-05 

Ilisticitiei of Variables and 'l'ime Trends 

Types of Demiand Prior l)istrilbition Assunied Posterior 
and Elasticity, aid for Elasticitics Distribution 

Tiie 'rend 
Stanridard Standard 
)cviatti. )eviation 

Total deiaiid, 1!8-i15 

Incolile elasticity 1.75 0.585 2.0110 0.517 
Price elasticity -2.00 1.000 -1.511 0.804 
Time trend 0.10 0.050 0.0557 0.043 

Adjusted tourist demand, 1954-65 

lncoie elasticity 1.75 0.585 1.819"2 0.599 
Price clast icity -2.00 1.000 - 1 .4223 0.818 
'lime tievi 0.10 0.050 0.02 0 0.016 

Sensitivity checks on prior distribution, total demand, 1948-65 

Price elasticity -2.(0 1.000 -1.6170 0.894 
I ncle elasticity 1.17 0.585 1.7150 0.517 
Tiue trend 0.10 0.100 0.0630 0.043 

Price clasticity - I A. 1.0010 -0.61280 0.894 
IncOllit elasticity I. 17 0.585 1.3870 0.517 
'limne treid 0. 10 0. 100 0. 09810 0.013 

'riec vlas)icity -3.00 1 .000 - 2.3031)0 0.894 
Il'ille elaslicity 1.17 0.585 1.5760 0.517 

Timc treud 0. 101 0. 100)) 0.0 9O 0.013 

'riee eta st i il y - . 00 2. 250 - 1.18 1..234 
1lic( lli elast icity 1.17 1.171 1.5Si;) 1.016 
'Tilie Irend 0. 1) II. I0) ().(1)) 0.058 

of nonzero covariance between the price and income elasticity estimates 
raised the absolute value of the posterior estimates and reduced their 
standard errors."' Nonzero covariances essentially amount to the inclusion 
of "more" infornation in the prior. To illustrate this sensitivity to tile prior, 
estimates were derived based on several priors. Thcse are shown in Table 
C-5. The most noteworthy rsolt is tlhe reduction in the price and income 

ii g increasiig weight i.. the estiiiaths lY tlhe sample. S e I tnri Theil, "Oil the 
Use of liconlete Prior Ihfornation in l.grvss ioi Analysis," Journal of the 
American Stathstical Association, Vol. 58 (June 1963), 1p. 401-14. 

"This is illustrated in Yahiloin 11. Strasziein, "Efficiency iln the International 
Airline Industry" (Ph.). thesis, harvard University, 1965). 
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elasticity estimates wvhen a more "diffuse" prior distribution is used (one
with larger variances). The sample is having a greater effect in this instance; 
as noted, the ordinary regression estimates generated by the sample are not 
reasonable structural estimates. 

The "subjectivity" in the estimation procedure is dramatized by these 
comparisons. In retrospect, however, it is only the use of outside information 
which wvill solve the severe multicollinearity problem of estimation vith 
time series data. The constrained regression model can be interpreted in a 
subjective estimation context, as presuming a uniform prior over the range
of the constraint, and the posterior distribution determined numerically.
This is, however, an unusual sort of prior distribution under most circum-

Bayesian with priors muchstances. The model normal enjoys additional 
flexibility and computational ease in incorporating prior information. The 
more "reasonable" results, however, can be attributed primarily to the fact 
that a much "tighter" prior is being employed in the Bayesian estimation 

oabove than is implicit in the constraints used in the regression. 

Bayesrian Estim ates in Selectced Cit!-Pairs 

Bayesian estimation procedures were also applied to selected individual 
city-pair routes to and from the United States. Individual markets are more 
anieijable to a precise (icthrniatiol of the price or service changes which 
occtrred, though netting out tie effects of special circumstances affecting
particular iiark,-ts ma v be a problem. This is a problem largely mitigated, 
of Course, by market aggregation, for example, in examination ofas the 
North Atlantic n arke-t as a whole. Tile sample data had as observations 
two one-month periods (March and September) each year, from the earliest 
date of service afte' World to (In casesWar If 1965. most service began

in the lite 1910s.) A plior distribltioll wa., specified with a price elasticity
 
of -2.0 and income elasticity of 1.17.
 

The resulting estimates and their corlparison to ordinary least squares

regression estimates appear in Table (-6. The Caribbean markets, largely

tourist-oriented, exhibit a significant price elasticity, as one would expect.
 
In the Canadian and Pacific markets, the BaYesian 
 priors vield reaso,,able 
income elasticities and residual tinie tren ds, b'ia no significant price effects. 
Price effects seem to be rehitivelv insignificant in the very long and expen
sive routes in the Pacific over the sample peiod; however, one would expect 

-This is evidenced by (xaniinint thela'vian (stiit ates lasel on a prior dis
tribltion spreified so that its tileat, values a;id "alproximate range" (the range of 
a nornal distrilttion which prtnits a variable any valueto take on over the real 
line is not stricth," defined) cloely 1, : lubled tile "outside information" used in
the con trailed '.'v,' wasreo ss ion mo . (T h i of 1.17 picked since it is a 
midpoint t-tw,'t'n the coltraitts iof 0.35 a,,d 2.1 used inl the constrained regression
modtel.) Whil,. the ti-an and rai v of this prior distribution approximitate that
tsed inl the cottraittd retression es,nation, the assutuption of a normal prior
is a much "tightor" prior distribution, so that the prior inforniiation has a more 
marked effect on thn estimation result as is revealed in Table C-5. 



TABLE C-6. Ordinary Least Squares and Bayesian Estimates of Demand 

Function, Selected Air Market City-PairRoutes, Late 19.40s-1965 

Bayesian Regression
Type of Ordinary Least 

City-Pair Elasticity Squares Regression Estimates, Posterior 
1)ist ibition.Estimates

Ti 
Trend Mean Variance Mlan Variance 

Routes all Wine 

New York- Price elasticity 0.2.081 ). 3161 -1 1.7501 0.-211 

San Juan Income elasticity .09) 1.(6773 '2.11177 0.1803 

Time Iienlil 0.1223 01.0097 0. 0862 0.0021 

Miami- Price elasticity 0.1t(5 01.3551 -1.7.1355 0.61182 

San Juan Incoimie clasticity 3.5-218 1P996 1.607 0. 2717 

'Time trend 0.11201 0.021 ) O.1610 0.0039 

- I ..MN) 0.8u2Miami-Port Price clasticity 0.:3370 0.6110 

allP[ ine Imcoimic elasticity -0(I.030l1 0.70112 l1.1()20 0.3120 

Time tiend 0. 180- 0. 11390.0123 0.10021 

0.3263Anchorage- Price elasticity -0.0(135 0.8646 - 0.I4339 

Tokyo Icommic laticily I..(--,2 1.10(18l 12,0811 0.1067 

'liine trend 0. 14s( 0).0809 0. 1258 0.0019 

Sydney- Price elasticity 3. I1285 1.3306 - 0.,8367 0.3123 

San Franciscot' Ineinic elasticity -0. 1500 02 .215 1.816 1 0. 1030 

Tiite treld O.I H; 0.0128 0.0808 (.00-21 

ii '! '4 Tokyo-Wake- Price clasticity - I .7819 I . 3121 -0.1965 

][1ouhllu I itt1oe eli.,tit-y 5 .21; W) 2.6659 2. 1(15-2 0.1 12'7 

Time trend 0.(010.2 0.11175 0. 4 14 0.0019 

Los Angeles- Prive elasticily -0.31119 0.61211 -0.4141. 0.1234 

Ionolulu ht.mme ,la.tiitv 3.5031 1 .7131! 2.()150 0. 1409 

Timie trend 0.18112 (i.1-27 0.1312 (.0 21 

New York- Price elasticily -(.8!1: ().011.2 - ().8370 0.5322 

Montreal lmnioim elasticity 0.31115 12.;9-41 1.818'1 0.1774 

Time trel ).1153 1.003(1 0.0783 0.01030 

0.5510(hicago- P[ie ,lasticity -0 .71;l 1.1 ".0)2 --. 711() 
().
''oronmtoi Imu-oi'c elasticity 5.38:13 6.,:53110 1 .9)i10 I831) 

'Tiime trend 0.0081 !1.-0.11175 1;26 0.o024 

New York- l'riii -lait i-ity 05.31) 0.499) - 1.A230 (1.6883 

'l)i I mani I6. )-21)0 1.1223 (1.83195 (1.3777onto clavI icity 
'1'ilmi treit I). 1101 0092 0.0)22 11002 

ii,.um-.l'rior distributi-m %Ivan Variance 

j1 j -Pri'(v l iity il) 1.0 

I n i" ,.Ihtiitl !.17 0. 336)1 

Time I relid 0. I0 0.01 

I,ima %ia (aiita. Empire Airlines only.enverIravel 
I nIcluies both tricllie 1thppimg atN%ake unit Ioi1istop Tukyo-llonolul traffic. 
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price effects to show up in the West Coast-Honolulu route, especially inmore recent years. As before, they are largely concealed in the data by the 
very rapid growth in demand which has occurred.

These city-pair market con parisons are generally more amenable to interpretation than the North Atlantic case since the multicollinearitv is not so severe. In the city-pair markets, the sample data have a greater influence inthe estimation. 3ayesian prioi in this circumstance applied to many suchcity-pairs may be a useful means of sorting out fairly broad differences among markets. Aside from the weight which Poe might be willing toattribute to the prior, a single prior applied to many samples amounts to animplicit "analysis of variance" test on some very broad mark.: -liffcrenccs. 



Index
 



Index
 

Aden Airways, 21, 28n, 167, 245, 257, 
258 

Aer Lingus, 21., 29, 52, 53, 167, 174, 238, 
239, 243, 245, 257, 258; personnel 
arrangements of, 63; scheduling costs 
of, 19 

Aerlinte Eiteaun, 21, 49, 52, 5-1, 70, 167, 
175, 238, 239, 2,13, 2.15, 257, 258: 
group fare rates of, 137; personnel 
arrangements of, 63; scheduling cOEts 
of, 169 

Aerofl:t, In 
Aerolineas Argentinas, 21, 49, 70, 174, 

237, 239, 2,12 
Aeroijaves de Mexico, 49 
Aerotransportes d:l Litoral Argentino, 

238, 239, 243 
Aerovias Venezolanas, 21, 29n 
Africa: airline mergers in, 201-02; air-

line owuvership in, 20; airline subsi-
dins in, 2-1; PAA route grants i',, 41; 
space leasing by airlines in, 63 

Agency fur Interiational Doeco;mcut, 
28 . 

Air Afrique, 21, 19; consolidation of air-
lines into, 20[-02; route grants to, 41; 
space leasing by, 03 

Air Algerie, 21, 2tii, 52 
237,Air Can:da, 21, 49, 52, 70, 17.1, 

239, 242, 2,15, 257, 25S; anuI con-
omy fare, 136; operating costs of, 
167, 168; proposed merger of, with 

Canadian Pacific Air Lines, 200 

Air Ceylon, 21 
Air Congo, 21, 52 
Air France, 21, 28n, 49, 52, 53, 54, 70, 

289 

71, 167, 237, 239, 242, 245, 257, 258; 
as member o, propored "Air Union," 
200, 201, 202; operating efficiencv of, 
17-, 177; rnd spare parts pool, 60, 61 

Air-India, 21, 49, 5-1, 167, 174, 245, 
257, 258; captive market of, 134 

Air Laos, 21 
Air Ma1inlaascar, 28n 
Air Research Bureau, 123 
Air Transport Asso,iation, 86 
"Air Union," 200-02 
Air Vietnam, 21, 28n 
Aircraft: airport charges for, 64-65; 

choice of, 20-23, 72, 77-80; direct 
versus capital costs of, 77-81; new 
versus used market for, 65, 67-69; 
productivitv of, 15-76; stage length 
of, 78-79, 35, 88, 97, 98, 9., 1,16-47, 
166; see also Jet aircraft; Pistoa air
craft; Supersonic aircraft 

Alitalia Airlines, 12, 21, 29, 40, 53, 54, 
70 175, 237, 23S, 239, 2.12, 245, 257, 
258; cost efliciency of, 167, 168; in
ternational market share of, 48, 49; 
as member of p 

an sproposed "As Union," 
200; and spare parts poo, 601 

Allegheny Airlines, 262 
American Airlines, 52, 260 

Argentina, 27, 46,: and use of' %reign 
exchange rate in cost comp.,;isons, 
152n 

Argouut, 240 
Armstrong-Whitworth 550, 210 
Arnoult, R., 108u 
Australia: attitude of, toward airline 



290 THE INTERNATIONAL AIRLINE INDUSTRY 

entry, 32; landing charge in, 67; op-
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"Chosen instruments," 19, 71; see aLso pooling agreements on, 60-63; effect 
Flag carriers of scheduling on, 58-59, 168-70; as 

City-pair markets: Bermuda Agreement function of factor prices, 166, 168, 
provision concerning, 33, 35; compe- 170; model, 92-93, 99n, 165-66; op
tition for, 18.1, 185, 187; scheduling portunity, 150, 151, 153-51; subcon
in). 55, 164; traffic flow in, 11,, 116 tracting and, 63; utilization rate and, 

Civii Aeronautics Board, U.S. (CAB), 58; see also Operating costs 
5, 25, 1(17; charter regulation by, Cross-subsidization, 191, 196 
217-19; controversy between IATA Cnizeiro, 17.1 
an(, 139-10; criticism of, 1,10- 't; Cniard-Eagle Airwvays, 21, 216 
fare controversv and, 132, 133, 135, Curtiss C-16, 68, 235, 2410 
136, 138, 177, 195; foreign objections Cyprus Airways, 21 
to extended authority of, 208; pro
posed rate setting policy of, 210-15; Davies, R3.E. G., In, 19, 19n, 29n 
proposed regulation of capacity by, Delta Airlines, 260, 262 
207-08; U.S. policy stateent on, Demand, for airline service: basic deter
20.1 	 minants of, 105; "Bayesian" model 

Civil 	Air Transport (Formosa), 21, 167, for, 128-29; for business versus plea
174, 177, 245, 257, 258 sure, 112, 113, 130; "constrained 
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regression" for, 127-28- cross-sec-
tional gravity model for, 11.1-18; ef-
feet of jets on, 11-1; income level and, 
111-14, 122; increase in passenger, 
108-09; price elasticity and, 107-08, 
130, 158; relation of capacity to, 156, 
157; time series model for, 121-30 

Denmark, 37, (5n, 6 
Depreciation, aircraft, 9, 58 
I)esnas, G., IIIn,1t5n 
Direct costs; swe Operating costs 
Dotitlas DC-3, 60, 68, 7.1, 763, 77, 235, 

2.10, 259 
Dom rlas DC-.I, G0, 68, 2315, 210 
Dow.,las DC-6, 9, 10, 0, Qis, 7.1, 78, 79, 

80, 87, 89, 235, 2.10, 2-18, 249, 251,
252, 259 


Doulas DC-O(., 235 

Doutlas 1BC-3(1,
68, 71, 76, 77, 78, 79, 

235. 250, 2.'59lccarldi Airlines, list 
of, 5.1, 58, 69; otili,.ation rate of, 58 

Douglas 	DC-7, 22, 51, 69, 7-1, 78, 79, 
88, 91, 10.1, 218, 251, 252,2:35, 2.10, 

259 

Douglas DC-7B,7.',76, 77, 78, 79, 2.18, 
250, 259 

Douglas DC-C, 22, W;, 9.1, 87, 232 
Douglas I)C-71F, V;, 262 
Douglas D)C-S, 57, 11,66, 235, 210, 

260: cost saviuws of, 88, 89; spare 
parts pul for, 60, 60)1

Do(I,la s DC-). 69, 70', 77, 79, 2.18; cost 
savings of, 0, 89, 225 

Duncan, Julius S., 9511 

East African Air vavs, 21, 70, 167, 175, 
238, 239, 2.12, 2.13, 257, 258 

Eastern Air Lines, 49, 260, 261, 262 
Economic elliciencY, 3-4, 150-51; ca-

pacitv colsts and, 156(-58, 159; con-
trolled entry anl, 151-55; defined, 3, 
150; from pricing deciimis, 159 

Econmies of scale, 91, 95-90, 18., 
186, 200 

E1 AlI ,rail Airliis, 21, 49, 52, 
5.1,7o, 238, 2.39, 2-13; a rd group fare 
con troversv, 1:37, 197-9M9; jet opera-
tion i of, 63 long-hnl oute success 
of. 22.1 

Electra, 7-1, 235, 2-101, 250, 252; oprirat-
irg cost of, 80, 87; urilization rate of, 
,58

Electra L-188, 76, 77. 78, 79, 2,18, 2.t9, 

Entry, airline: Bermuda Agreement and, 

33, 36; European practices concern
ing, 37-33; Latin American practices 
Cot cerning, 38-:39; multilateral free, 
32, 3.1, ,43; national interests and, 
.3-12; place of subsidivs in, 151-55; 
piopos 'd changes in restrictions (iin, 
191-92, 206; restrictions on, 4t7-18; 
space leasing as form of, 63; of so
personic transports, 226; U.S. position 
on, :39-1i
 

;:.liiopian Airlines, 
 21, 63, 167, 174, 
2.15, 257, 258 

ixcli. re rate, 9, 1)2-53; problems of 
lets developeld conitries with, 10, 22.1 

Export-Inpoit Bank, 27 

Famr'llil F-27, 7,1, 76, 77, 79, 87, 235, 
250,259 

Fares, 2; bilateral agrvm'rents for, 212; 
charter verstus s,) edirlcd, 50; Chayrd
ler crisik; over, 135-30, 177, 195, 
213, 215; classes of service and, 
1-1:3-1.1,
1-15, 181; discmnting of, 
1,11-2; effcots of high, 170; cffect of 
surface competition on, 117-48; 
erqoilibriirn of costs and, 1(32-63; 
for E:uropean travl, 123; group rate, 
137, 197-9S; I\TA rigulation of, 
10, 131--33, 19r,-98; jet, 89-9(1; of 
old versus new airlines, 131; undr 

loopolistic coolitions, 163; North
Atlantic market, 1:35, 1.17; opposition 
to IATA rtgolation of, 1-t; on 1istili 
ard turboprhop aircraft, 53-55; pro
pIsid CAB aithoritv over, 21)5; pro
posed luiry surchaiutes on, 1:35; pro
posed U.S. veto of liruasoruabhle,
215; rhictil if, 196-93, 211, 22duc 
27; route density and, 1.18; as set by 
Trafic Conferences, 132-3:3; stage 
liruth and, 1,16-17; stand-by' half, 
1(61; tourist versirs first class, 119-22, 
116, 228; at unitary lsl.ic point, 
158, 360, 132; see also Prieiug 

Fifth freedim trafic: nver lermuda
type agrements, 31, 35, '12-1:3; de-
Filid, :33; disp rte over inteirpretation 
of, 208, 209; revenue frioi, 12; Spain
ish and lPortiugules e r shictions Oil, 
38; U.S. prohlins with, 43--14, 2(17
08 

Fiji Airways, £9n 
lFinancing; see Capital; Subsidies 
Finnair, 21, 53, 70, 167, 171, 238, 239, 

243, 2.15, 257, 258 
251 
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First class service: cost of, 101-02; fares ations Iby, 198-99; fares charged by, 
for, 120-21, 228 53-55, 1.]1, 181; load factors of, 159; 

Flag carriers: benefits of, to developed utilization rate of, 58 
nations, 1.1; choice of plantes by, 20- Ikle, F. C., 115n 
23; chloice of route ssstems by, 23- "Inclisive tour," 50, 51 
2-1; tIfect of, oit aircrift d'velo'bptiett, Income, role of, in international air 

1.1; efle t of, on balance of laYmonts, market, 1 I, 122 
8-1.1; eftet of, otn deselopiog tia- India, 27, 46fi,67 
tiotN, 15-16; forei'_n coltuci(ial tin- hili:in Airlines, 21, 174 
dirttikitis bv, 2S-2-; foliinri cx- Itermi:i,imal Air SCrsic'Ves Transit Agree
cliiie costs of, 9-10, 152, 221: gov- neent, :32 
rnniJent ownid, 18-20, 21: militarv International Air Traffic Association, 

implicaztions of, 15; profit front gov- 132 
erittittit aid to, 30 Int'rnational Air Transport Association 

llgfcig, Islandi; 1I.1"., 21, 53 (IATA): Bernula Airement and, 
ll it,, "lir linc, 52 33; Chandler crisis and, 135-36, 215; 
Ioreiln aid, to internatiiial aviation, charter ope'rations re'gulated )', .18, 

27-29 50, 51; clis'es of servic(' and, 107; 
Flime, 27, 66; attitude of, ont airline criti istm of, 138, 1:39-11, 19 1-96; de

e'itrv, 12; rotti' iiImt 1', 37 fetisi' of, 191-95; exchaog' rate used 
''Fr liiis" if the itir, 3:3, 3.1, 35-36, by, 9:3, 152-53: fare compromise Ihy, 

.43; we alw F-ifth fredom traffic 135-36, 1:38: fari' discouttitg and, 
Fn,, aircraft, (i.; taxe. on, (iSt 106, 135, 1.12; far,-regtlitin func

tion of, 131-3:3, 1-11-18, 170, 178, 
Garda Inlotsian Airways, 21, 167, 187, 227, 229: propiosed U.S. action 

17.1, 177, 215. 257, 258 toward, 211-12 
Cl-han; Airwas, 21, 202 lnternational Civil Aviation Organiza-
Clitulr, Ithe,t It., 127nt tioi I ICA() ), lit, 25, 26, 26i, 27, :32, 

(i'rmtioit pilirv, in airline industry: -18, 90, 9:3 
flil'.I riris, 18-20, 21; motivations Investment, in international airlines, 1, 
for, 16-1,:l and )ricing, 5, 197; see 2; forms of, 28-29; rate of return on, 

ulit Sibiidius 172 

Cranvilh', Keith, 28n l;aian Airways, 21 
(;re-e', (ii: f(iel tax in, 65o; route Iraqi Airways, 21 

r;ints l)v, 38, (2 Iteland, 27, 37, 66 
roui fart rates, 1:37, 197-98 Isard, Walter, I bn 

Italy, 27, 66; effect of flag carriers on 

lii aly, N. W., 203it balance of payments of, 12-13; route 
ilanimir, Cal, I15n grants by, 37 

lHanst'n, K. I., 20-In 
llasai'iiiii Airlites, 2(0 Japan, 27, -16t, 67; and fare ncgotia-
Ileralt, 2:35, 2.10, 262 tions with Utnited States, 209-10 
leron, 2:35, 2.10 Japan Air tines,21, .9, 52, 237, 239, 

1le '\0man, Ilais, Jr., 27n 2-12, 2-15, 257, 258; uist eficicncy of, 

Ilifdred, Sir William P., 138n 167, 168, 1(9f; growth in share of iar
ket iw, -IS; and prticip;tio in spare 

IA'TA; see International Air Transport parts pool, 6ti; profits of, 175, 177; 
Association route Lratts ti, t1 

Iberia Airlines of Spain, 21, 19, 53, 5.1, Jet aircraft: British-li lilt, 22; capacity 
71, 167, 175, 237, 238, 239, 2.12, 2-I5, restri( tiitis against, -I5; capital market 

257, 258 for, 72, 101-03; effect of ttirliifi 'tn-
ICAO; sce International Civil Aviation gine ot costs of, 88, 88n; electronic 

Organoiz;tiin flight simulator fo r, 6:3, 103-0.1; 
Iceland, (i5t "jumbo," 89-90, 226; for less devel-
Icelandic Airlines, 21, 69; charter oper- oped countries, 223-2.1; and long
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i,.ul market, 28, .144,11-1,
22-1; operat-

ing costs of, 63, 68-69, 84, 87-89;

"Atretchii,r" Y,; transition 
 fron pis-
ton aircraft to, 2, 77-80; U.S.-built, 
22: inU.S.S.11., 1n;otilization rate of,

8.1,88 


Johnson, (rilfith,20 In 

Jordan National Airwa,,ys, 21 

Jordeau, Jacques, I(in 


Karihumaki, Vvljek- ef (.Kar-Air), 70, 

17 1, 238, 239, 2-13 


K,.ovI, lin;F., 203

Kittrie, Nicholas, 20 

KI l, tillcokAirlines, 21, 2.4, .10,


.19, 5-2, 53, 
 51, 70, 175, 237, 219, 

2.12, 25,257, 258; attempt I) U.K. 

to limit capacit y of, 37: cost 

efficiency of, 167, 
 168, 169; foreign

eXchange gain hv, 13; and mainte-
nancec pool witl Philippine Air Lines, 
62: as im!ibvr if proposed "Air 
Union," 200; a n! participation in 
spare parts p1),, 0,(iOn

Koontz, Hlarold I).. 92n 
Korean Natioial .A'irlins, 21 

Korean War, 15 

Kuwait Airways, 21 


I.aboir csts: r. lation of, to capital costs, 

73-75, 81-82; 
 wide variations in,
69-71 


Laincaster, 1. K., 151n 

I.ansing, John 13., 111n, 
 115n 
Latin America: airline owner 'shipin, 19;

airline subsidies in,2(; attitude in,
toward entry grants, 38-39; open
fares for, I-it; restrictions on flight 
frejt I C c 'vW coiiitries in, .15 


Law of Comlilarative \dvanitige, 150: 

a in] ef, ct of 
 skill in sclhvduli)l,
169-70; intrY into airline industrv 
and, 151-55: foreign ixcliai, rate 
and, 152; international trade and, 
1511-53; ,novcosts and, 151 


Linca Acropostal Vi nezolana, 2! 

Lipscy, II. G., 151n 

Liiu, J, -Cho, 115n 

l.ock wed 0.19, 210 

Lockheed 188, 259 

Lockheed 7.19, 60,68, 235, 2-10, 259
Lockliced 10.19, 60, 68, 87, 89, 91, 235, 


2.10, 259 


Lockheen 10-19C,259
Lockheed 10-490, 259 


Lockheed 16.19, 68, 81. 87, 235, 2.10
 
Loftleidir; se, Iceltandic Airlines 
Iufthaiisa Gernan Airlines, 21, 45, 52,


70, 17.1, 237, 239, 2.12, 2.15, 257, 258;
 
cost ctliciencv of, 167, 168, 169; and

grou%th insh'lire 18, 49, 53,
of market, 
5.4; as member of proposed "Air 
Unioi,," 200-01; profits of, 17.1, 177; 
U.S. route grants to, -10 

M( ;uire, Frank C., -t2n,138n 
McManus, \I., 151n 
.iagnuson, Warren G., 39n 
Mailntenance, aircraft: cf):;tsof, 10, 58;


pooling agrecineints for, 60-62
 
Market structure, for 
 airline industry, 

183-811
 
Martin, C. D., 20-1n
 
Martin 202, 68, 2.10, 259
 
Martin .10.1,
68, 235, 240, 259
 
Me rcier, J., 51n
 
.Mergers, 200-02
 
.MNeci, John H., 127n, 152n, 159n
 
Midle East: airline ownership in, 20;

conflict over group fares in, 197-98
 
.Miiile East Airline Airlibai, 19
 
Middle East Airlines, 21, 28n, 52, 111,
 

175
 
Mnokin, Robert, 152n
 
Moivies, intlight, 10(6, 1,13
 

National Airlines, 260, 261
 
Netherlands, 27, 66; effect of flag car

riers on bslance of payments of, 13;
 
route grants to, 37
 

New Zealand, 27, 32, -16n, 67
 
Nigerian Airways ,41, 202
 
Nonscheduled service; see Charter oper

ations
 
Nord Av'iation 262, 259
 
North Atlantic market, 108-09, 118-20;
 

charter operations for, 216-17; fares 
iii, 119-20, 135, 1.17, 1.18,
160, 161,
 
17(, 195, 196; load factors in,159;
 
price clasticit,' in,120-22; profits in,

'13, 177
 

Northeast Airlines, 260
 
Northwest Airlines, -19, 52, 70, 170,


177, 178, 237, 239, 242, 260, 261
 
Norway, 37, 66
 

Oligopoly, in airline industry, 185-86
 
Olympic Airways, 21, 
 29, 52, 53; and
 

maintenance pool with BEA, 61-62
Operating costs: effect of jets on, 68

http:U.S.S.11
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69; effect of wages on, 96; of first line mergers, 200-01; for space leas
class versus coach scrvice, 101-02; ing, 62-63; for spare parts, 60-61; 
model for, 92-95; as percentage of for supersonic aircraft, 189-90 
total costs, 73; plane type and, 83- Port of New York Authority, 112 
8.1; and relation to capital costs, 73, Portrgal, 38 
78-81; route systemri and, 85-86, 92, l'rice elasticity: demand and, 107-08, 
97, 98, 99; scale economits an(, 91; 130, 1-4-4,158; it, European air travel, 
size of firri and, 90-92, 95-96: stage 122-23; in first class service, 120-21; 
lcrigth and, 78-80, 85-86, 88, 97, 98, in totrist class service, 121-22 
99; utilization rate arid, 8-1, 85, 88 Prices, of aircraft, 65-69 

Organization for Economic Cooperation Pricing: capaci tv and, 156; competitiotin 
and l)evelopmient, 41 in, 18, 193; effct of inflhxibility in, 

Ozark Aidines, 262 171; most cfiLiriCt basis for, 1il; pro
posed imlprovemients in, 196-97; 

PAA; see Pan American Airways revenue maximization and, 160; role 
Pacific market: farts in, 1:38-39, 1.18; of government in, 197; see' also Fares 

U.S. charter operations in, 219-20 Proctor, Jesse W., 95n 
Paciflc-World Airways, Inc., 220 liroductivitv: factor price and, 153; 
Pakistan 	 Internaitiral Airlines, 21, 49, input substitutiit in, 72-73, 70, 77; 

52, 5t, 13.4, 237, 239, 2.12; inlight plane, 75-77; pooling agreeients 
nmvies ori, 10(1; anrid long-haul routes, and, 60-63; scheduhlirg efficiency 
22.1 	 and, 58-t0, 9-1; utilization rate and, 

Pan American Airways (PAA), 19, ,41, 75-76 
-15, .19, 52, 70, 1.13, 177, 178, 237, Profits, airline, 173-80 
2:39, 2.12, 215, 257, 258; charter oper
atiot s of, 217, 218, 219: cost Qartas Empire Airways, 21, ,19, 52, 70, 
elficiency of, 1(7, 1(8l proposed fare 2:37, 238, 239, 212, 2-15, 257, 258; 
reductionrs by, 131, 1:3-1, 1:3(, 195; Cost efficieticv of, 167, 169; pooling 
proposed merger of TWA atd, 201; a geemti t of' BOAC and, .17; profits 
rt'sponse of, ti El Al's groutp fli,.lit of, 17.), 177 
farts, 19S: and spacc lcasing to Air 
Afrique, (163;subsitiaries of, 29, 29n,; Raiffi, Htward, 128, 128n 
subsidi's tor, 25 ltationalization, of airline industry: in 

'an Ararrican-(;race Airwavs ( ana- cotitries other than U.S., 222-'3: in 
gta), .19, 70, 167, 176, 178, 238, 239, less developed courtries, 225; as ob
2-12, 215, 257, 25,Q jective for U.S., 203-05 

Panagra; see Pan Aneric:t-(;race Air- RIegulation, for airline indtstrv, 183-81; 
wa s arguments against, 186-88; argu-

Paniur do Brasil, 19, 21, 174 ments for, 185-86; and encnurage-
Paraguay, '16n, 66; fuel tax in, 65n ment of charter operations, 187, 
Paris, traffic flow to and from, 116-18, 198-99; and restriction of cartel ar

270 rangements, 189-90 
Paris Conference, 1919, :32 llevenue, oper'tting, 172-78 
l'ru, fuel tax in, 65nt Route grants; see Er Itr ', airline 
Philippine Air Lines, 21, 62, 106, 238, Route system, for airlines, 2:3-2-1; cost 

2:39, 2.12 	 as fiction of, 166; cffect of, on op-
Piston aircraft: capital costs of, 81; op- crating costs, 85-86, 92, 97; fares 

erating costs of, 8-1, 87, 89; lower and passenger density of, 110, 1.18 
fares oi, 171; prices for used, 65-69; Royal Air Cambodge, 28n 
transition to jets from, 2, 77-80; utili- Jtoyal Air Maroc, 28nr, 70, 167, 238, 
zation rate of, 8.1 239, 2.13, 2.15, 257, 258 

Pooling 	 agreeticnts, 3, 17; arguments Royal Nepal Airline, 21 
against, 191-92; for equipment, 62; 
for maintenance, 61-62; for market- Sabena Belgian World Airlines, 21, 37, 
sharing, 46-17; under proposed air- 49, 52, 53, 54, 70, 167, 174, 237, 
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239, 242, 2.15, 257, 258; fare dis-

counting by, 1,t2; as member of pro-

posed 
 "Air Union," 200-01; and par-ticipation in spare parts pool, 60 


Sand, Peter, 32n 

SAS; see Scandinavian Airline System

Satterthwaite, Anthony, 132n 

Saturn Airways, 217, 219 

Saudi Arabian Airlines, 21 

Scandinavian Airlines S stein (SA\S),


21, 2.1, 37, -19, 52, 5.3, 5.1, 70, 237, 

239, 2.12, 2-15, 257, 258; cost 

(ffliciencV of, 167, 168, 169; and par-

ticipatiorn il, equipment pool, 
 62; and 

participation ill inaintenance pool, 61;
profits of, 175, 177; and participation 

in spare parth pool, 60, 60n; U.S. route 

grants to, -10 


Schiduled service: defined, .18; fares in,

50, 163; share of market accounted 

for by, 5.3 


Sculinuglin: of aircraft, 58; between 

city-pairs, 55, 161-; ciicition alt, 

]3, 16f. eflect of, on costs, 168-70;
effect of, on utilization rate, 85; of 
pursonri!, 59-6() 

Sclili fer, Robert, 128, 128n 

Seaboard \World Airjines. -19, 52
 
"Second best," ther' of, 151-52

Service, airlin: bly classs, 106; compe-


tition based on, 105-07; cost of,

113n; versus fare retd(tion, 181; firs 

class, 101-02, 120-21, 228; iiI 
 form 

of gifts, 106: in form of inflight inov-

ies. 106, 1,13; tourist class, 101-02, 

1.16,228 


Shuttles, 159 

"Sixth frcrdorn traffic," 12, 44 

Skyways, 52 

Sh)ai, F. K., 20nSnathers, Cr'rge A.,and invcstig'atin

f ii terna tiona air, agreenents .10
203 

Soci0a3 ,\rirntiea \Iedelli 23,
239, 2.13 

South African Airways, .12, 49, 70, 167, 

175, 2:37, 239, 212, 2.15, 257, 258;

denial of rote grants to, .12, 138 


Spain, 27, 38, ,l6in, 66 

Spcas, II. Dixon, 8.in 
SS'; sce Supersonic aircraft 
Stage length, 78-79; effect of, on oper-

ating costs, 85, 88, 97, 98, 99, 166;

fares and, 1,16-47 


"Statement on International Air Trans-


port Policy"; see WVhite Hlouse Policy 
Statement 

Straszheirn, Mahlon, 74n, 90n, 1-16nSubsidies, to airlines, 2, 3; amounts of,

25-26; form of, 25, 28; foreign aid
 
as, 27-29; importance of, in price
fixed market, 178-80; for infant
 
carriers, 155, 190; as limitation on
 
competition, 190-91; motivation for,
 
20; oprating revenues anid, 26, 26n,

27; proper Iise of, 15.1-55; results of,
 
172; sce aols Cross-subsidization
 

Suits, Daniel B., 155n
 
Siper VC-10, 23
 
Supersonic aircraft, 
 90, 11,4, 181, 18990; problns in introlucing, 225-26; 

re(iced far's resulting from, 229
 
Sweden, 27, 66: route grants by, 37
 
Swissair, 21, .19, 53, 5.1, 
 70, '175, 237,


238, 239, 212. 2-15, 257, 258; cost ef
ficiency of, 
 167, 169; and participa
tirn ii maiteiance pool, 61; and
 
participation in spare parts pool, 60,
 
60n 

Syria, and ffect of chan ge in foreign
exclnre rate oil IATA rates, 152n
 

tun traffic, 115, 117, 118
 

Tasman Empire Airwas, 21, ,70, 167,
 
17, .38,23,243 ,cat, 257, 258
 

Teehirh , in aircraft iristry, 5; ef
fct of milita ry aircraft on, 56, 180;
 
government financing of, 180; 
 public
share in cost of, 180-81; similarity in, 
57,03
 

Terminal traffic, 115
 
Thai International, 21, 62, 167, 174,
 

177, 257, 258
 
Ti international, 1, 2, 150-53
'rad, 
Traflc: flow data for, 116; system, 115,


117, 118; terminal, 115
 
1ralfic Cunferences, 132, 133
 
Trans-:\tstralia Airlines, 52

"lrans International Airlinus, Inc., 220
 
Trans Royal Canadian Air Lines, 137,
 

167
 
Trans World Airlines (T\VA), '19, 52,
 

5-t, 70, 176, 178, 237, 
 239, 2.12, 245,

257, 
 258, 260, 261, 262; charter

operations of, 217, 218, 219; cost
 
etficircnv of, 167, 
 1(8; entry restric
tions on, .15, 16; and group 
 rates to 
Middle East, 198; and issue of inflight
movies, 100, 1,13-14; management of 



INDEX 297 

Ethiopian Air Lines by, 63; and pro- unreasonable fares by, 209-10, 215; 
posed merger with PAAN, 200 route grants by, 39-11, 210 

Transportation Corporation of America, U.S.S.R.; see Union of Soviet Socialist 
245 Republics 

Transportes Aereos Nacionales (TAN- Utilization rate, 57; aircraft :;chdiling 
Honduras), 21 and, 58; of jets, 8.1, 88; load factors 

Transportes Arcos Portugucses, 21, 53, and, 159; of piston aircraft, 8-1; pro

138 ductivitv and, 75-7(i; route system 

Trident, 235 and, 85-86; scheduling and, 85; of 

Tunis-Air, 281n, 175 supersonic aircraft, 90 
'llpolev TU- 104, 235, 210 Value-of-service pricing, 2, 5, 43, 144, 

Trurbofani engine, 88, 88n 
Turboprop aircraft: and lower fares, 1, 1.19 
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