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A REVIEW OF THE ECONOMIC SITUATION OF AIR TRANSPORT

with Special Reference to the Economic Effects of the Long-range Jets
and the Possible Future Market for Supersonic Air Transport

JUNE - 1965

I. INTRODUCTION

Terms of reference

I. This analysis has been prepared pursuant to directives in Assembly
Resolutions A14-33 and A14~7. Al4-33 arose out of the consideration by the Eco-
nomic Commission of the unsatisfactory economic situation of international air
transport in virtually all parts of the world*, particularly in view of the possibly
serious future economic effects of the introduction of supersonic airliners. The
Resolution reads:

1) That, in carrying out the work programme of the Organization in
the economic field, especially in matters concerning supersonic
transports, the Council shall give full regard to the discussions
on this subject in the Fourteenth Session of the Assembly; and

2) That, in so far as practicable, the economic studies contained
within the work programme shall include conclusions in this field
for the consideration of Member States.

2. The reference to ''matters concerning supersonic transportis'' in
the economic work programme related to Resolution Al14-7, This Resolution
directed the Council '"'to keep developments in the economics of air transport under
review and, as desirable and feasible, to collect and disseminate data concerning
traffic volume and patterns as well as information with respect to the development
of world demand for air transport that might be helpful in various aspects of plan-~
ning for both subsonic and supersonic operations.”

3. The discussions in the Fourteenth Session of the Assembly referred
to in Resolution A14-33 took place in the Economic Commission (see Minutes of
Meetings 1, 2, 4, 5, 15 and 16). They covered a wide range of economic problems
of air transport including excess capacity, the high cost of introducing the jet air-
craft, the unsatisfactory competitive position of some airlines, the need for reduced
fares and freight rates to expand the volume of traffic and bring air transport within
the reach of more people, the burden for governments of providing airport and route

* Here and throughout this analysis '"world" or "'global'' statistics relate to the
airlines registered in the Contracting States of ICAO, that is to say, excluding
the People's Republic of China, the USSR, and other States not members of ICAO.
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facilities at less than cost, and the fear that at some future date airlines would be
forced, for competitive reasons,to re-equip with supersonic aircraft whose high

operating costs and excessive productive capacity would cause them to suffer heavy
losses.

4. Also to be taken into account was a continued requirement in the
Organization?’s work programme to keep States informed of the economic effects of
the introduction of the long-range jet airliners as a follow-up to the study made in
1958 {Doc 7894).

5. This analysis deals with three main aspects of the matter:

Part I. The economic situation of scheduled airlines of the world at the
present time, showing how it has changed from the time of the
Fourteenth Session of the Assembly.

Part II. The economic effects of the introduction of the subsonic jet air-
liners, past, present and futiure,

Part I1I. The future global market for supersonic air transport as indicated

by the most up-to-date information available on trends and develop-~
ments.

6. It should be emphasized that these are only three aspects of the
economic situation of air transport that are of immediate interest and on which a
sufficient volume of statistics is available to be worth analysis and publication.

It is proposed to deal with other aspects of the matter in due course when material
becomes available covering, particularly, the analysis of stage lengths operated

on various routes and by various types of aircraft; more detailed figures relating
to operating costs for different airlines analysed by stage length, type of aircraft,
and volume of traffic; and the economics of bus-type and short-stage operations,

of very large aircraft of 500-700 seat capacity, and of possible DC-3 replacements.

Statistical coverage

7. The statistical material in this analysis relates to the operations of
scheduled airlines registered in the Contracting States of ICAO. A scheduled air-
line means an airline operating a scheduled air service following the definitions of
a scheduled air service utilized by the governments concerned. (In general these
are similar to the definition proposed by the Council in Doc 7278-C/841. The
special inclusive tour flights that have developed so rapidly in Europe, many of
which would be classified as scheduled services according to the Council definition,
are, however, classified as non-scheduled operations.) Most of the statistics
cover domestic and international operations of domestic and international airlines
since the financial material filed with ICAO does not make a separation between
international and domestic. (At a future date it may be possible to prepare some
analyses separately, at least for some of the main international routes, but this
is a separate study of some complexity.} The non-scheduled operations of
scheduled airlines are included, together with their operating costs and revenues.
Where necessary to obtain global totals, estimates have been made for the oper-
tions of the non-scheduled airlines {operators that do not operate any scheduled
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services). Since only airlines registered in ICAO Contracting States are included,
the figures exclude airlines registered in the People's Republic of China, the USSR,
and certain other States not members of ICAO. The operations of the airlines of
ICAO Member States into the territory of these other States are, however, included.
Where data is given in miles, the unit referred to is the statute mile.

References

8. The statistics used in these analyses stem largely from the ICAO
Digests of Statistics, particularly the Financial Series ¥, Nos. 1 to 16, and
Traffic Series T, Nos. 1 to 22, The following referenc:es may also be useful

The Economic Implications of the Introduction into Service of Long-
range Jet Aircraft (Doc 7894-C/907)

The Technical, Economic and Social Consequences of the Introduction
into Commercial Service of Supersonic Aircraft (Doc 8087-C/925)

Air Freight Study (Doc 8235-C/937)

Report of the Economic Commission, Fourteenth Session of the Assembly
(Doc 8286)

Minutes of the Economic Commission, Fourteenth Session of the Assembly
(Doc A14-WP/162)
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II. SUMMARY

The economic situation of air transport in 1965

9. Improved operating margin. - A significant improvement in the
economic situation of the world's scheduled airlines appears to have taken place
since 1962, Evidence of this may be seen in the overall operating margin
achieved by these airlines on all of their services-~scheduled and non-scheduled,
international and domestic., From 1951 to 1962 total operating revenues fluctu-
ated above and below total operating expenses, but never exceeded that figure by
3 per cent. In 1963, however, there was a positive margin of nearly 5 per cent,
and in 1964 this margin increased to almost 8 per cent (about $600 million). The
airlines! net profit figures were, of course, much lower owing to various non-
operating items, including interest on loans and income taxes,

10. Decline in operating costs. - The most important factor in this
economic improvement has been the introduction of larger, more productive
aircraft--particularly the long-range jets. As average aircraft size has
increased, unit operating expenses have declined; and since they have declined
more rapidly than have unit operating revenues, break-even load factors have
also declined. Thus it has been possible to produce operating profits in spite
of the fact that actual load factors have fallen concurrently.

11, Falling load factors, - The weakness in the present economic
situation of the airlines--also related to the characteristics of the long-range
jets--is that capacity has continued to expand more rapidly than traffic, and
current orders suggest that this trend will continue unless fares are reduced
more than seems probable. The result is that the overall weight load factor
has fallen from nearly 60 per cent in 1955 to probably not much more than 50
per cent in 1965, Thus, although the airlines as a whole have achieved an
operating profit, about 50 per cent of the seats and cargo capacity they offer
remains unsold, Unless aircraft purchases are slowed down, or fares and
rates are reduced faster, this situation is likely to continue,

Economic effects of the introduction of subsonic jets

12. Importance of jets. - The subsonic jets began to come into
service towards the end of 1958, so that there is now over six years of experi-
ence on which to base opinions of their performance and effects, So far they
have been predominantly long-range aircraft and, as a result, their effect has
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been felt mainly on international and United States domestic trunk routes, The
full effect of the medium- and short-range types now entering service will not
appear until 1966 and later. At the end of 1964, there were over a thousand
jets in service with the scheduled airlines of ICAO States--21 per cent of the
fleet--and it is estimated that about 72 per cent of all capacity was offered in

these aircraft. By the end of 1966 this proportion will have increased to about
80 per cent.

13, Differentiating characteristics of jets, - The effects of the jets
on the economic situation of air transport result from those of their character-
istics that differentiate them from the aircraft they have replaced. Compared
with the late-model long-range piston aircraft, the long-range jets are about
three times as expensive to purchase, almost twice as fast, can carry approxi-
mately twice the payload, and cost about 40 per cent less to operate per unit of
capacity available. In addition, being almost free from interior noise and
vibration, they are more comfortable for the passenger; also, because their
maximum take-off weight, optimum cruising altitude and speed are all about
double those of the piston-engine aircraft, they are more demanding in terms
of air navigation facilities, including airports.

‘14, Effects of jet characteristics, - These characteristics in various
combinations have affected the air transport situation in many ways. The air-
lines have experienced financial difficulties as they re-equipped, because of the
high initial cost of each long-range jet (although the price of the jets in terms of
cost per unit of productivity is lower than that of the aircraft they replaced) and
because of the rapid fall in the price of second-hand aircraft as large numbers
of older aircraft were offered for sale, Large new expenditures on air navi-
gation facilities, including airports, have been necessitated by the requirements
of the jets. The comfort and speed of the jets have resulted in a public appeal
that, because airline competition is largely restricted to the quality of service,
has exerted pressure on all of the airlines operating on any particular long-haul
route to provide jet services as soon as one of their number introduced these
aircraft. Problems of scheduling have resulted from the fact that the jets can
perform a flight in about half the time required by piston-engine aircraft, and
the increased size of the jets has called for improved traffic handling facilities
at airports and emphasized the need for the greatest possible degree of facili-
tation.

15, High productivity. - The most important economic effects of the
jets, however, have resulted from their high productivity and low operating
costs. Dealing first with the question of productivity, it may be pointed out that,
typically, the long-range jet, because of its speed and payload capacity, can,

in any given period, carry between three and four times as much traffic as the
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piston-engine aircraft it replaced. Given the public appeal of the jets, the
competitive situation that led operators to re-equip more rapidly than they
might have wished, and the difficulties encountered in disposing of long-
range piston aircraft, and in the absence of a sufficient increase in traffic,
this productivity has led inevitably to a situation of excess capacity and
falling load factors. In fact, in each of the four years 1960 to 1963, capacity
did increase at a greater rate than traffic and the overall weight load factor
fell from 58 to 52 per cent, The situation was reversed in 1964, but it seems
likely that in 1965 and 1966 capacity will again increase at a greater rate than
traffic, and load factors will fall still lower. Actual as distinct from potential
productivity is, of course, related to utilization, as well as to speed and pay-
load capacity, and low utilization could cancel the effect of the other two
factors. In practice, by 1961 the average daily utilization of the long~range
jets was over 8 hours, and it has increased since then. On the other hand,
the utilization of the long-range piston aircraft--which had been 8 hours a day
or more until 1959--fell sharply after that year, as these aircraft ceased to
be predominant on the long-haul routes.

16, Low operating expenses., - The characteristic of the long-
range jets that has been most responsible for the improved economic situation
of the airlines since 1962 has been their low unit operating costs., Since the
introduction of these aircraft in 1958, average direct operating expenses per
tonne-kilometre available on all services of scheduled airlines have dropped
nearly 27 per cent. Over the same period, 1958 to 1964, unit operating
revenues fell only 5 per cent. Comparing the two indicators, it appears that
for all services unit operating revenues exceeded expenses every year but
1961. In other terms, it may be seen that since unit expenses fell more
rapidly than revenues, the break-even load factor also declined--specifically,
from 57 per cent in 1958 to 49 per cent in 1964--and the overall weight load
factor has been above the break-even point every year but 1961. When inter-
national and domestic services are considered separately, a clear distinction
appears which may be attributed to the greater use of the long-range jets on
international services. Thus, from 1958, unit operating expenses fell about
30 per cent on international, but only 4 per cent on domestic services, and, by
1964, had come to about the same level on both sectors. In the same period,
unit revenues fell 15 per cent on international services, but rose 7 per cent on
domestic, coming also, by 1964, to nearly the same level on both sectors.

Future trends in world demand for air transport

17. Factors affecting demand. - In recent years two factors have
become apparent that bear directly on the probable future development of
demand for air transport. The first is the relative inflexibility of fares; the
second, the continuing strength of demand. In spite of a significant decline in
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unit operating expenses and falling load factors, fares have fallien less than
was expected; furthermore, contrary to many predictions, demand has con-
tinued to grow at the rate of about 12 per cent per year. If these two factors
remain operative, it may be possible by, say, 1972 to introduce supersonic
transports on a profitable basis, even with direct operating costs somewhat
above those of the subsonic jets,

18. Rate trends. - World average passenger fares are now approxi-
mately twice the airlines' operating cost per seat-kilometre, with the result
that the break-even load factor is about 50 per cent, Against this, the actual
passenger load factor was 56 per cent in 1964 and will probably be about 53
per cent in 1965, In this situation, where fares are double costs and half the
seats offered remain unsold, there will inevitably be pressure to reduce fares
both in the public interest and in order to stimulate demand, and this pressure
will be strengthened by the continuing tendency of unit operating costs to
decline. These costs have, in fact, fallen at the rate of about 5 per cent per
year since 1960 and will probably continue to fall as more jets, both larger
and smaller than the present long-range types, come into service, It is here
assumed, therefore, that the decline in unit costs will continue, less rapidly
than in the recent past, at about 2 per cent per year,

19. Many airlines, however, have higher than average operating
costs, and for these the rise in break-even load factors that would result from
a fare reduction might, at least temporarily, worsen the operating margin.
Furthermore, the high seasonality of passenger traffic poses an obstacle to
traffic growth, and fare reductions would need to be applied primarily at off-
peak periods when the elasticity of demand is low. In these circumstances, it
is assumed in this analysis that the level of passenger fares will fall rather
slowly, averaging a reduction of about 1 per cent per year. For scheduled
cargo and mail and non-scheduled traffic, it is assumed that the average rates,
which tend to follow average unit costs, will fall 2 per cent per year.

20, Traffic trends, - The annual rate of increase in passenger
traffic has remained remarkably steady, falling slightly from averages of about
16 per cent in the 1940’'s and early 1950's to about 12 per cent in recent years.
On the assumption that the average fare level will fall 1 per cent per year, it
is estimated that passenger demand will continue to increase at the average
rate of 12 per cent per year until 1975, In addition, on the assumption that the
rates for scheduled cargo and mail and for non-scheduled traffic will fall 2 per
cent per year, it is estimated that the annual rates of increase for these
categories of traffic will continue as in the past-~averaging about 15 per cent
for scheduled cargo and non- scheduled traffic, and 12 per cefit for mail, The
product of these various growth rates is about 13 per cent for all traffic of
scheduled airlides,




Summary 9

21, Future capacity requirements. - In estimating the potential
market for supersonic airliners, it is helpful to calculate the numbers of
long-range subsonic jets that would be required if the supersonic types were
not introduced, Both will operate on similar routes and, on the basis of
present thinking, they will be of similar size (about 120 and 250 seats).
There are now about 780 long-range jets in service, and it is calculated that
this number will increase to 1,500 in 1972 and 1, 750 in 1974, if neither
supersonic aircraft nor very large subsonic jets {over 500 seats) have been
introduced. If supersonic airliners prove able to operate on about half the
routes served by the long-range subsonic jets, it is estimated that to meet
an annual 12 per cent increase in demand there will be a requirement for
seat capacity equal in 1972 to sixty 120-seat Mach 2.2 supersonic trans-
ports and, in 1974, to twenty-four 250-seat Mach 3 supersonic transports,
It is further calculated that if a supersonic airliner introduced in 1972 had
unit operating costs 20 per cent above those of subsonic jets in 1963, its
break-even load factor (without surcharge) would be about 65 per cent, if
fares fall at 1 per cent per year, or about 76 per cent if the decline in fares
should prove to be 3 per cent per year. A supersonic airliner introduced in
1974, with unit operating costs 10 per cent above the subsonic jets of 1963,
would have a break-even load factor (without surcharge) of 60 per cent, if
fares fall at 1 per cent per year, or 74 per cent if fares fall at 3 per cent
per year.

22, All of these estimates of future demand and the capacity
required to meet it are based on stated assumptions concerning the average
level of rates. Other assumptions would, of course, lead to other results.
For example, if the level of passenger fares remained stationary over the
next decade, traffic expansion might average only 10 per cent per year (the
probable minimum rate), whereas if fares decreased at 3 per cent per year
instead of 1 per cent as assumed, traffic might increase at 16 per cent per
year (the probable maximum rate). The resultant capacity requirements
can be calculated by the same method, whichever assumptions are adopted.
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RIAGRAM 1

OPERAT;NQ REVENUES, EXPENSES AND LOAD FACTORS
Scheduled and non-Scheduled Services of the Scheduled Airlines

WORLD DOMESTIC AND INTERNATIONAL SERVICES
Years 1951-1963; Estimates for 1964 and 1965
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See Table 7 for basic data.

ICAO Economics & Statistics Branch (May 1965)



II1. THE ECONOMIC SITUATION OF AIR TRANSPORT UP TO 1965

The operating margin

23. The graphs in Diagram 1, opposite, illustrate the trends over the
last 15 years of the main economic indicators for the operations of the scheduled
airlines registered in the Contracting States of ICAO. Table 1, over the page,
summarizes the estimates and forecasts for the years 1964 and 1965, as at present
seen from preliminary figures and apparent trends.

24, The figures suggest that the economic situation of world air trans-
port as a whole has improved. In the past, total operating revenues have always
been below or only fractionally above total operating expenses, but a positive
margin was established in 1962 and had increased by 1964 to an estimated $600

million. The forecast for 1965 is for a fall in this overall operating margin, but
this is based on an expected recurrence of the condition of excess capacity due

chiefly to large purchases of medium-range jet airliners (see Table 17, page 69),
The prospects for the more distant future seem moderately healthy so long as
traffic volume can be expanded by fare reductions or other means to give reason-
able load factors in spite of the constant tendency to over-purchase new aircraft,
The estimated global operating margins for the five years 1961 to 1965 are:

Estimated Total Operating Margin of Scheduled Airlines
of ICAQO States

Per cent of

US$ million total revenues
1961 -118 -2.0
1962 + 97 +1.5
1963 +326 +4.5
1964 (Preliminary) +600 +7.3
1965 (Forecast) +400 +4. 4
25. These figures of the total operating margin of the airlines are a

good indication of the economic situation of the air transport industry, but they
should not be confused with the airlines! net profit and loss figures. The net
profit or loss of an airline is affected by a number of non-operating items such
as interest on loans, payments to affiliated companies and income tax. Where
the final result is a loss, it is often made up by the government of the airline
concerned by a direct subsidy payment (see Table 12, item 17), which may

-1l -
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TABLE

WORLD SCHEDULED AIRLINE ECONOMIC STATISTICS 1964 AND 1965

10

11

12

Preliminary Figures and Estimates Based on Trends

Total tonne-kms performed
in millions

Unit revenue in ¢ per t-km
performed

Operating revenue in $ million
Load factor
Break-even load factor

Total tonne-kms available
in millions

Unit expenses in ¢ per t-km
available

Operating expenses in $ million
Operating margin in $ million

Operating margin as
per cent of revenues

Total assets in $ million

Operating margin as
per cent of assets

1964

21, 520

38. 3¢
8,238
52.6%

49%

40, 900

18. 6¢
7, 637

600

7.3%

9, 500

6.3%

ooy
o~
w

24, 400

37.3¢
9,100
50. 9%

49%

48, 000

18.1¢
8,700

400

4. 4%

10, 000

4,4%
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obscure the true loss situation as shown in the airline%s published accounts. If
these direct subsidies are excluded, it will be seen that the airlines made a net
loss even in the year 1963 when they achieved an operating margin of over $300
million. Net profit and loss figures are more unpredictable than operating
margins, but it seems probable that the global financial figures for 1964 and
1965 will show small net profits, perhaps of the order of about 2 per cent of the
airlines! total revenues., The figures for 1961 to 1963 were as follows:

Global Profit and Loss Situation of the Scheduled Airlines, 1961-1963
(excluding direct subsidies)

Per cent of

US$ million total revenues
1961 -263 -4.5
1962 -169 -2.6
1963 - 30 -0.4
Load factors
26. Charts 2 and 3 and Table 1 show that the improved economic situation

of world air transport is not due to increased revenue yields nor to higher load
factors. On the contrary, it has been associated with falling average revenue
yield per tonne-kilometre performed and a falling world average load factor.
The more satisfactory margin of operating revenues over expenses has been
made possible because unit operating costs have fallen more than unit oper-
ating revenues. The break-even load factor has thus fallen to about 49 per cent,
so that an actual load factor as low as 50 per cent can produce an operating
profit.

27. As can be seen from Chart 3 in Diagram 1, break-even load
factors have shown a tendency to decline since 1951 as the introduction of larger
aircraft caused unit operating costs to fall. Actual load factors also fell because
the expansion in the volume of passenger, freight, and mail traffic, although
substantial each year, was not fast enough to keep pace with the increases in
capacity offered by the new aircraft.

28. It may be argued that even if the industry is making an operating
profit, it is economically unsound for the airlines to be operating at such low

load factors that on the average throughout the year they carry around 50 per cent
of empty seats and freight space, and this is certainly a serious weakness in the
situation. It must be remembered, however, that the annual average load factor

is reduced by the low load factors encountered in the off-seasons and off-peak times
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of the day and week. As world air transport expands, it caters to an ever-
increasing extent for the tourist trade which is liable to great variations, and
these can be only partly ironed out by special fares at off-peak times. Moreover,
as the larger low-operating cost aircraft are introduced, the desire to maintain
service frequencies and achieve high utilization of the new aircraft inevitably tends
to produce excess capacity. Nevertheless, even allowing for these factors,
purchases of new aircraft have undoubtedly often been greater than was warranted
by trends in traffic volume. Current orders for both long-range and medium-
range jets suggest that there will continue to be a condition of global excess
capacity for some time unless passenger fares are reduced much more than seems
probable. (See Diagram 3 and Table 20).

Aircraft size

29, It is interesting to note that the fall in unit operating costs over the
past 15 years has correlated closely with the increase in the size of aircraft used.
In 1951 the average number of seats per aircraft on world scheduled air services
was about 35, In 1965 it will be close to 100. World average unit operating costs
fell from 25 cents per tonne-kilometre available in 1951,to about 18 cents in 1965,
which is about the difference in unit operating costs between an aircraft with 35
seats and one with 100 seats.

30. Both the strength and the weakness of the present economic situation
of world air transport are directly due to the characteristics of the large long-
range jet airliners that now dominate the picture. Their low unit operating cost
has brought down the world average figure and made possible the present extremely
low break-even load factors. On the other hand, their large capacity and high
productivity compared with previous aircraft has produced the excess capacity

that has caused actual load factors also to be low. These points will be discussed
in greater detail in Part IV,



Iv, ECONOMIC EFFECTS OF THE INTRODUCTION OF SUBSONIC JETS

Jets in service before 1965 mainly long-range types

31, The subsonic jets were {irst introduced into airline
service (apart from the brief service of the Comet 1 in 1952) late in the
fourth quarter of 1958. This means that to the end of 1964 there have
been six years of experience on which to base opinions on their perform-
ance and economic effects on the air transport situation in ICAO Con-
tracting States. The jet aircraft introduced into service prior to 1965
have been predominantly long-range types--the Boeing 707 and Comet 4
first, followed by the Douglas DC-8, Convair 880, Boeing 720,

Convair 990 and the BAC VC-10. Of the medium and short-range jets,
the Caravelle was introduced in 1959 and the Boeing 727 and Hawker~
Siddeley Trident in 1963, but the full effect of these shorter range air-
craft will not be felt until 1965 and later as the BAC 111, Douglas DC-9
and Boeing 737 are brought into service.

Numbers of jets in service and on order

32. The numbers of jet, turbo-prop and piston-engine air~
craft, of more than 9,000 kilogrammes maximum take-off weight, in
the airline fleets of ICAO States are shown by aircraft type at year end
from 1948 to 1964 in Table 17. From these figures it may be seen that
the number of jets in service rose from 12 at the end of 1958 to 1, 037 at
the end of 1964, of this latter total 750 being long-range types and 287
medium and short-range. On a numerical basis, the jets thus came by
the end of 1964 to account for about 21 per cent of the fleet, the turbo-
props and piston-engine types being 19 and 60 per cent respectively,

33, In addition, by the end of April 1965, as shown in the
following tabulation, 713 subsonic jets had been ordered for delivery after
31 December 1964, Of this total 178 were long-range and 535 medium
and short-range types,
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ESTIMATED CAPACITY

QFFERED BY CATEGORY OF AIRCRAFT

International =nd Domestic, Scheduled and Non- scheduled Services of Scheduled Airlines
{(Based on existing fleet and aircraft on order up to 30 April 1965}
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This diagram is drawn on an arithmetical scale.

See TARLE 20 for basic data.

The estimates for capacity for the years 1965 and 1966 are based on known orders
up to 30 April 1965, It must be recognized however, that an undetermined number
of jets are yet to be ordered for introduction into service in 1966 so that the capacity
for that year is underestimated to this extent,

ICAOQ ECC ™ r1CS AND STATISTICS BRANCH (May 1965}
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Subsonic Jets Ordered for Delivery after 31 December 1964
including Orders placed up to 30 April 1965

Delivered  Remaining for Total for
1 January- delivery after  delivery 1965,
30 April 1965 30 April 1965 1966 and after

Long-Range Types

Boeing 707 19 72 91

Douglas DC-8 7 46 53

BAC VC-10 5 18 23

Boeing 720 2 9 11
Sub-Total 33 145 178

Medium & Short-Range Types

Boeing 727 27 197 224 { 56)

Hawker Siddeley-DH 121 2 18 20

Sud Caravelle 5 14 19

BAC 111 7 67 74

Douglas DC-9 - 137 137 ( 89)

Boeing 737 - 61 61 ( 61)
Sub-Total 41 494 535 (206)
TOTAL 14 639 713 (206)

Note:

{ ) Brackets indicate aircraft scheduled for delivery after 1966,

Proportions of capacity offered in different categories of aircraft

34, The effect of the jets on the world air transport situation
is, however, much greater than would be indicated by their numbers,
Because of their potential productivity, which is the product of their speed
and payload, and because of the utilization that operators have achieved
with them, about 72 per cent of the capacity offered by the scheduled air-
lines in 1964 was in jets (65 per cent in long-range types and 7 per cent

in medium and short-range), Against this only 15 per cent was offered

in turbo-props and 13 per cent in piston-engine aircraft, It is estimated
that the proportion of capacity offered in jets will rise to 76 per cent in
1965 and at least to 80 per cent in 1966, The steadily growing importance
of the jets in the overall picture is indicated by the figures in the following
table and illustrated in Diagram 2,
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Approximate Percentage of Capacity Offered
in the Different Categories of Aircraft

(See Table 20 for basic data)

Aircraft Category 1958 1959 1960 1961 1962 1963 1964 1965% 1966%
Jets -— 8 33 54 63 68 72 76 79
Turbo-—progs 12 19 19 18 17 16 15 13 12
Piston-engine 88 73 48 28 20 16 13 11 9

100 100 100 100 100 100 100 100 100

*Estimated
Long-range jets used mainly on international services

35, The fact that the jets in service up to the end of 1964
have been mainly long~range types has meant that the effects of their
introduction have been felt by international and United States domestic
trunk services to a greater extent than by domestic services in general.
However, the effect of these aircraft on air transport operations as a
whole has been magnified by the fact that over the period since their
introduction the relative importance of the international sector has
steadily increased, The proportion of total scheduled capacity offered

on international services has risen from 34 per cent in 1957 to 46 per
in 1964,

Differentiating characteristics of the jets

36. The economic effects following from the introduction of
the jets result in the first instance from those of their characteristics
that differentiate them sharply from the generation of transport air-
craft that they replaced. The most important among these character-
istics may be listed (not in any order of priority) as: purchase price,
maximum take-off weight, runway requirements, higher optimum
cruising altitude, relative freedom from interior noise and vibration,
mean cruise speed, payload capacity, and operating costs. Detailed
figures on some of these characteristics are given for jets, turbo-props,




Economic Effects of Subsonic Jets 19

and piston-engine transports, both passenger and cargo, in Table 18.
To summarize, these characteristics may be compared roughly as
follows:

4-engine 4-engine
long-range jet late-model piston
(1963) (1960)
Purchase price $6-7 million $2-2.5 million
Maximum take~off weight 100-140,000 kg. 60~-70,000 kg.
Mean cruise speed 900 km. p. h. 500 km. p. h.
Maximum payload 15-24,000 kg. 10~11,000 kg.
Unit direct operating cost
(US international operations) 7.5¢ per t-km 13¢ per t-km
available available

Thus compared with the late-model 4-engine piston aircraft, the long-
range jets cost nearly three times as much to buy, weigh more than
twice as much, cruise almost twice as fast, can carry about double the
load, and cost about 40 per cent less to operate per unit of capacity
offered,

Purchase price

37. The differential in purchase price is not as important as
it might first appear because when the comparison is made on the basis
of price per unit of productive capacity, the jets are found to be rather
less expensive than the aircraft they replaced., However, some oper-
ators encountered financial problems in their re-equipment programmes
as a result of the high price of each productive unit, Where one unit
takes the place of three or four as in the case of the jets replacing the
piston-engine airliners, there is less possibility of flexibility in finan-
cing arrangements. For example, the operator may consider it neces~
sary to acquire more productive capacity than he needs, Furthermore,
these problems have been aggravated by a situation that will be consider-
ed later -- the competitive need felt by many operators to re-equip
more rapidly than would have been desirable from the purely economic
point of view,
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Increased requirements for air navigation facilities, including airports

38, The greatly increased weight of the jets and their require-
ment for longer and for stronger runways has led to increased expendi-
ture on airports. In some cases it has been possible to lengthen and
strengthen existing runways. In others, it has been necessary to build
new airports further from the centres of the cities that they serve, which
has aggravated the problem of ground transport., The greater size of the
jets has called for enlarged apron and hangar facilities, their greater

fuel consumption has required enlarged fuel storage facilities, their much
higher optimum cruising altitude has necessitated the provision of extended
meteorological forecasts, and their greater speed has called for improved
air traffic control services,

Comfort and speed: public appeal

39, The relative freedom from interior noise and vibration
of the jets, combined with their much greater speed, has given them a
public appeal that has had important economic consequences. In an
economic milieu where fares and rates are established on a world-wide
basis, competition is largely restricted to the quality of the service
offered. In air transport the most important elements in this quality
are speed and, for passengers, comfort. Thus, because of their
greater speed and comfort, when a major operator introduced jet air-
liners on one of his routes, there was immediately great economic
pressure on the competing airlines (in spite of a small fare differential
favouring the propellor-driven aircraft) to follow his lead and them-
selves acquire jets. This situation greatly accelerated the process of
re-equipment and, as a consequence, aggravated the problems of finan-
cing new aircraft purchases and of disposing of the obsolescent types,
and tended to produce conditions of excess capacity and falling load
factors. (This was predicted in the ICAO Jet Study of 1958 -- Doc 7894.
Chart 8 in that Study may be compared with Diagram 2 in this Study.)

Mean cruising speed

40. The much higher mean cruising speed of the jet airliners,
considered as a separate factor, has had the obvious effect of increasing
the average speed of all scheduled flights. In fact this average rose from
335 kilometres an hour in 1958 to 445 in 1964--a gain of 33 per cent.

By comparison the increase over the previous six years, from 1952 to
1958, had been only about 14 per cent or less than half as much. This
greater speed, apart from its effects on air traffic control and on public
appeal that have been mentioned and its effect on productivity that will

be dealt with later, has resulted in problems of scheduling., The
maintenance of flight frequencies is important, particularly because of
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the effect on traffic demand, and high rates of utilization are essential
if unit operating expenses are to be kept down. Under these circum-
stances, if demand does not increase fast enough, an airline will be
faced with serious difficulties when it has to fit into its operating
pattern new aircraft that can complete their flights in about half the
time required by the equipment they are replacing.

Payload capacity

41. The fact that the maximum payload of the long~range
jets is approximately double that of the piston-engine aircraft they
replaced has meant that the average load carried per aircraft on all
scheduled services has shown a marked increase. Specifically, the
average number of passengers carried has grown from 29 in 1958 to
46 in 1964-~a rise of 59 per cent against only 26 per cent over the
previous six years. These much greater plane loads have required the
expansion of facilities at airports for handling passengers and cargo,
and they have, in effect, emphasized the need for the most efficient
possible facilitation procedures.

Potential productivity

42, The greater speed and payload of the jets combine to
give them a much greater potential productivity than the aircraft they
have replaced. In terms of tonne-kilometres per hour, a single long-
range jet can provide between three and four times as much capacity
as a late-model 4-engine piston aircraft. From this fact there have
flowed a number of consequences of considerable economic importance.

43, Excess capacity.~ In the first place, as the re-equipment
progressed, rather more rapidly than some operators might have wished
because of competitive pressures resulting from the public appeal of the
jets, a situation of excess capacity developed. In order to maintain
flight frequencies, load factors and aircraft utilization at reasonable
economic levels, operators disposed or attempted to dispose of large
numbers of piston-engine aircraft. So many of these came onto the
second-hand market in a relatively short time, however, that prices

fell sharply and operators realized less on their old equipment than they
might normally have expected, which accentuated their difficulties in
financing the purchase of jets. Through direct sales or trade-ins to the
jet manufacturers, a large number of the piston types were nevertheless
disposed of, to be used subsequently by smaller scheduled operators and
non-scheduled operators mainly on shorter haul and domestic services,
or, after conversion, as cargo aircraft. However, a significant number
of these piston-engine aircraft were retained by their original owners
and employed on passenger services at low utilization rates, or as
converted cargo aircraft,
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DIAGRAM 3
COMPARISON OF TRAFFIC CARRIED WITH CAPACITY OFFERED AND THE

CAPACITY REQUIRED FOR A 60% OVERALL WEIGHT LOAD FACTOR

International and Domestic, Scheduled and Non-Scheduled Services
{Based on existing {leet and aircraft on order up to 310 April 1965}
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See TABLE 20 for basic data, for that year is underestimated (o this extent,

ICAO ECONOMICS AND STATISTICS BRANCH {May 19365)
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44, Load factors, - The actual capacity situation that developed as the air-
lines re-equipped with jets may be seen from the following figures extracted from Table 20:

Development of Capacity and Traffic of Scheduled Airlines 1958-1966
(scheduled and non-scheduled services, international and domestic)

1958 1959 1960 1961 1962 1963 1964 1965% 1966%

Capacity offered

(millions t-km) 17,950 20,260 23,480 27,740 32,080 35,700 40,910 48,010 54,540
Traffic carried
(millions t-km) 10,250 11,730 13,170 14,705 16,840 18,520 21,520 24,420 27,720
Capacity: annual
growth rate (%) 6.8 12.9 15.9 18.1 15.6 11.3 14.6 17. 4 13.6
Traffic: annual
growth rate (%) 4.5 14,4 12.3 11.7 14.5 10.0 16.2 13.5 13.5
Weight load factor (%) 57.1 57.9 56.1 53.0 52.5 51.9 52.6 50.9 50. 8

* Estimated

Thus it appears that in each of the four years from 1960 to 1963 capacity increased at a
greater rate than traffic with the result that the overall weight load factor fell six points
from 57,9 per cent in 1959 to 51.9 in 1963, The worst years were 1960 and 1961 when the
load factor fell about five points (from 57,9 to 53 per cent). In 1964, for the first time
since 1959, the per cent increase in traffic exceeded that in capacity and the load factor
rose slightly to 52,6 per cent; however, it seems probable that in 1965 and 1966 capacity
will again grow faster than traffic and the overall load factor will again decline, The
effect of this capacity situation may be expressed in other terms as indicated in Diagram 3,
From this diagram it may be seen that the excess of capacity offered over that required
to achieve an overall weight load factor of 60 per cent has been increasing steadily

since 1958, ‘

45, Aircraft utilization, - As the long-range jets with their very high productive
potential came into service in increasing numbers and the situation of excess capacity
developed, the airlines were faced with the sometimes conflicting needs of maintaining
their flight frequencies, keeping load factors above the break-even point, and utilizing
their equipment sufficiently to prevent operating costs from rising unduly. In general,
frequencies were not reduced, Load factors did fall, as shown in the preceding paragraph
(but their relationship to the break-even point will be dealt with later), On the question

of utilization, statistical information is presented in Table 19 and some aspects of this
are illustrated in Diagram 4,
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DIAGRAM 4

UTILIZATION OF AIRCRAFT FLOWN BY INTERNATIONAL SCHEDULED AIRLINES

(In terms of revenue hours flown per day)
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See TABLE 19 for basic data.
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46. From the data presented, it may be seen that high rates
of utilization--8 hours a day or more--were achieved at some time with
most of the long-range 4-engine piston aircraft. In particular, the
Douglas DC-6's and DC-7's, and the Lockheed L-1049's and 1649's,
were utilized by scheduled airlines for 8 or more hours a day for vary-
ing numbers of years up to and including 1959. After 1959, however,
utilization of these aircraft in terms of revenue hours per day, fell
sharply. On the other hand, utilization of the long-range jets, which,
as has been stated, were introduced late in 1958, did not exceed and
maintain 8 hours a day until 1961. By that year, the Boeing 707 andthe
Douglas DC-~8 were both bemg utilized in excess of 8 hours a day, and
by 1964 their utilization was in the vicinity of 9-1/2 hours a day. In
1963 and 1964 daily utilization of the Boeing 720 surpassed 8 hours and
the figure for the Comet 4 has fluctuated around the 8-hour mark since
1960. In the year 1960, however, the only aircraft for which the world-
wide average daily utilization exceeded 8 hours was the Comet 4.

47, These f1gures relating to utilization should be considered
in the light of the data in the table in paragraph 34 on the proportions
of capacity offered in the different categories of aircraft. Up to 1959
the piston-engine aircraft was still the predominant air transport
vehicle on all stage lengths, accounting for 73 per cent of the capacity
in that year. By 1961, however, the situation had changed and 54 per
cent of the total capacity was offered in jets against only 28 per cent in
piston-engine aircraft,and on long-haul operations the predominance of
the jet by 1961 was considerably greater. Thus utilization of the chief
long-range piston aircraft remained above the 8-hour mark only while
they remained the predominant vehicles on the long-haul routes. As
soon as they were replaced, their utilization declined, and that of the
jets exceeded 8 hours, and the excess capacily situation was eased,
although by no means eliminated, by under-utilization of older and de-
preciated equipment.

Operating expenses and revenues

48. Direct unit operating expenses, - Most of the character-
istics of the jets that have been referred to were known more or less
precisely before the aircraft were introduced into service, but their
operating costs were the subject of speculation. There was perhaps a
general expectation that they would be somewhat lower than those of the
piston-engine aircraft, but a difference of opinion as to how much
lower. In the event, and particularly since the adoption of the turbo-
fan engine, these costs have been as low as the more optimistic fore-
casts. In the international operations of United States scheduled
carriers in 1963, the average operating cost of all the jet aircraft was
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U.S. Cents per tonne-kilometre available

DIAGRAM S
OPERATING EXPENSES PER TONNE-KILOMETRE AVALLABLE. 1951-196
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DIAGRAM 6
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United States Cents per tonne-kilometre available

DIAGRAM 7
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about 7.5 cents per tonne-kilometre available, which is more than 40
per cent below the average for 4-engine piston aircraft in 1960 of about
13 cents.* These very low direct unit operating costs have had the
effect, as the jets were progressively introduced, of appreciably
lowering the overall average direct cost per tonne-kilometre available
for all aircraft flown by the airlines of ICAO States. In fact these

costs have fallen 26.7 per cent in the six years from 1958--from 13.5
cents per tonne-kilometre available in 1958 to 9.9 cents in 1964,
Against this, the decline over the previous six years from 1952 was
only 7.5 per cent (from 14.6 to 13.5 cents). The financial data for air-
lines of ICAQO States from which these and following figures are extracted
are presented in Tables 7 to 16.

49, Indirect and total unit operating expenses. - Indirect operating
expenses per tonne-kilometre available have also fallen. However, the
decline here has not been noticeably affected by the introduction of the
jets, In the six years since 1958, indirect unit costs fell just over 9 per
cent,which was slightly less than the decline of 11 per cent recorded over
the previous six years from 1952. In sum, these developments have
meant that total operating expenses per tonne-kilometre available have
fallen nearly 20 per cent since 1958 as compared with about 9 per cent
over the period 1952 to 1958. The behaviour of the individual com-
ponents of these operatmg expenses is illustrated, for total, international,
and domestic services,in Diagrams 5, 6 and 7 respectively. From

these it may be seen that the only item that has not shown a more or less
regular decline is flight equipment depreciation. The figures under this
heading rose steadily for both total and international services from 1958 to
1961 as the expensive new aircraft were purchased, but by 1964 had fallen
to their 1958 level.

50, Unit operating revenues. - While unit operating expenses
were falling by about 20 per cent from 1958 to 1964, average operating
revenues per tonne-kilometre performed for all services fell only about
5 per cent, The yearly development of these unit revenues for different
classes of traffic is illustrated in Diagrams 8, 9 and10 for total, inter-
national,and domestic services respectively. For scheduled cargo and

United States Federal Aviation Agency, Direct Operating Costs of
Transport Aircraft in Airline Service, 1960 and 1963,
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DIAGRAM 8

Chart 1
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DIAGRAM 9
Chart 1
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DIAGRAM 10
Chart 1
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mail traffic, it will be seen that the unit revenues did show an appreciable
decline, but for scheduled passenger traffic the average revenue level
for all services remained more or less static.

51, International and domestic services. - The figures given
thus far have referred to all services (international and domestic) of the
scheduled airlines of ICAO States. It is, however, necessary to make a
distinction between the international and domestic services, and Diagram 11
illustrates the separate development of average unit operating expenses
and revenues on these two sectors, as well as on the two combined. It
may thus be seen that the decline in overall unit operating expenses of
approximately 20 per cent since 1958 was brought about almost entirely
by a 30 per cent decline on the international services from 1958 to 1963.
During the same period unit expenses on domestic services fell by only
4 per cent. As a consequence of this fall, unit expenses on international
services, which were approximately 40 per cent higher than on domestic
services in 1958, were,by 1963 at about the same level. The chief cause
of this change would appear to be the predominance of jet aircraft, with
their low operating costs, on international routes.

52. For all services combined it has been pointed out that unit
operating revenues declined by 5 per cent from 1958 to 1964. However,
on the international services they fell 15 per cent by 1963, while on the
domestic services they rose almost 8 per cent in the same period. As
with expenses the result of these developments was that by 1963 unit
operating revenues were at about the same level on both international
and domestic services.

53. Ratio of revenues to expenses. - Since the introduction

of the jets in 1958 unit operating revenues have exceeded expenses for

all services in every year but 1961. This, moreover, has occurred in
spite of conditions of excess capacity, low utilization of piston-engine
aircraft , and falling load factors. However, although load factors

have fallen, unit operating expenses have declined on average much

more rapidly than revenues with the result that break-even load factors
have also fallen. In fact the break-even load factor dropped 15 per cent,
from 57.1 per cent in 1958 to 48. 6 in 1964, and the weight load factor for
all services exceeded the break-even point in every year since the intro-
duction of the jets, except 1961. The development of the ratio between unit
operating revenues and expenses is illustrated in Diagrams 8, 9, and 10 for
total, internationaland domestic services and it will be seenthat the situation
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DIAGRAM 11

Chart 1

AVERAGE UNIT REVENUES: PASSENGERS, CARGO AND MAIL, 1951-1964
Scheduled and non-Scheduled Services of the Scheduled Airlines
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that has been described for all services has not held good for inter-
national and domestic services. On the international sector unit
revenues were less than expenses every year until 1963, by which
time the jets were being fully utilized and were in service in sufficient
numbers to have a determining effect on the level of expenses. On the
dome stic sector, on the other hand, unit revenues have exceeded
expenses during the whole period. By 1963, therefore, the ratio of
revenues to expenses was, for the first time, more or less the same
for both international and domestic services, both showing a margin

of revenue.
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V. FUTURE TRENDS IN WORLD DEMAND FOR AIR TRANSPORT*

Recent changes in the general picture

54. Developments in the economic situation over the last five
years have changed the general picture as it affects the probable future
market for air transport in two important ways, In the first
place, air fares have fallen less than was expected. World average
operating costs per seat-mile and world average passenger load factors
have both fallen substantially as was expected. This development has not,
however, produced the general reductions in fares that would normally
be expected to flow from such a situation. In fact air fares remained
more or less constant until 1963 and 1964 and were then reduced only on
some routes. This suggests that air fares are more inflexible than was
thought and are not likely to be reduced generally and substantially in
the period before the supersonic airliners are introduced. This is to
the advantage of the latter since it will enable them to operate at higher
unit costs without suffering losses.

55, The second development is that air transport demand has
proved to be more vigorous than was expected five years ago. The poor
volume increases recorded in 1958 and 1959 suggested at that time that
the world air transport market was reaching a saturation point, and that
the curve of expansion was due to fall off rather sharply. Later figures
have shown, however, that the long-period rate of expansion is tending

to diminish only slowly so that the prospects for future expansion are
considerably better than the more conservative forecasts made atthat time.
This is particularly true of the United States! domestic system which

still forms about 40 per cent of world air transport operations.

* Projection of future trends in world demand for air transport neces-
sitates making assumptions concerning future world political and
economic conditions on the one hand and air transport economic trends
on the other. In this section, the usual assumptions are made con-
cerning the absence of radical changes in world economic and social
conditions such as might be caused by a major war or a general
economic depression. No attempt has been made to adjust fares and
costs, either in the future or in the past, for changes in the value of
money, since none of the available indices of inflation seem applicable
to air transport all over the world. The assumptions considered most
probable are used as a basis for the forecast calculations, but it should
be emphasized that more optimistic or more pessimistic assumptions
would lead to different results. For the convenience of the reader, the
assumptions are collected into a note at the end of the section.

- 37 -
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56, The following paragraphs show some of the detailed

statistics of these developments and the way in which they affect fore-
casts of future trends in the world demand for air transport in relation
to the possible introduction of supersonic airliners in the early 1970's.

Trends in air transport fares

57. In order to consider future trends in the volume of

demand for world air transport, it is necessary to make assumptions
concerning the future trend of air transport fares and rates. The key
figure is the level of passenger fares on the scheduled air services.*

58. The present situation, on scheduled services, is that

world average air fares per kilometre or mile are about twice the air-

lines! operating cost per seat-kilometre or seat-mile, so that the

global break-even load factor is about 52 per cent (see Diagram 12 and Table 2).

The figures for 1965 will probably be approximately as follows:

1965 forecasts--scheduled passenger services

World average unit operating cost
for passenger services 1.9 cents per seat-km
3.1 cents per seat-mile

World average passenger fare revenue 3.8 cents per pass-km
6.1 cents per pass-mile

World average break-even passenger
load factor 52 per cent

59, The actual load factor in 1965 will probably also be low
owing chiefly to increases in total capacity contributed by the new medium-
range jet airliners (see Diagram 2, page 16, and Table 2, page 40). The
older turbo-props and piston-engine aircraft displaced by these new jets
will no doubt be operated at reduced utilization rates and some may be
converted to cargo aircraft or sold to non-scheduled operators, but the

net effect is likely to be an increase in scheduled service passenger
capacity greater than the increase in the volume of demand, producing a
world passenger load factor of about 53 per cent as compared with 56

per cent in 1964. Since there is no sign of slackening in the purchases of
new aircraft, passenger load factors are taken at 52 per centin 1970 and 1975.

* Cargo and mail combined provide about 14 per cent of airline revenue;
non-scheduled operations, about 4 per cent. Both cargo and non-
scheduled operations are increasing faster than scheduled passenger
traffic, but for the next ten years it seems probable that passenger
operations will remain the determining factor in the economics of air
transport.
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DIAGRAM 12

TRENDS OF PASSENGER FARES AND COSTS, 1951-1975
Scheduled Services of the Scheduled Alirlines
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TABLE 2

POSSIBLE FUTURE TRENDS IN WORLD AIR TRANSPORT UNIT CQOSTS

Base Year
1963

1965
(Estimate)

1970

(A ssumptions)

1975
(A ssumptions)

AND PASSENGER FARES

Scheduled Passenger Services

International and Domestic Combined

(Revenues from cargo, mail, and non-scheduled operations deducted from

operating costs to give passenger operating costs)

Average operating

costs per unit of
capacity

.0¢ per seat-km
. 3¢ per seat-mile

w

.9¢ per seat-km
. 1¢ per seat-mile

AN e

1.7¢ per seat-km
2.8¢ per seat-mile

(15% below 1963)
1.5¢ per seat-km
2.4¢ per seat-mile
(25% below 1963)

Average fare level
(Revenue per unit

of payload)

3.8¢ per pass-km
6.2¢ per pass-mile

3.8¢ per pass-km
6.1¢ per pass-mile

3.5¢ per pass-km
5.6¢ per pass-mile
(10% below 1963)
3.3¢ per pass-km
5.3¢ per pass-mile

(15% below 1963)

Break-even

passenger
load factor

52. 7%

52%

50%

47%

Actual or
estimated
load factor

53.5%

537

527

52 %
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60. A situation where passenger fares are about twice seat-kilometre
or seat-mile costs, combined with an average of nearly 50 per cent empty seats,
will cause continued pressure from many quarters to reduce fares. This pressure
will probably be helped by a general tendency for unit operating costs to fall.
World air transport unit operating costs have been falling at nearly 5 per cent per
year since 1960 as the low operating costs of the large jets became effective.

More jets are steadily coming into service and their operating costs are continuing
to fall. In the late 1960's the trend will probably be carried on by the gradual
amortization of the jet fleets, by the introduction of stretched versions of the
present generation of jets, and in the 1970's perhaps by the introduction of larger
aircraft. The world average unit operating cost may be expected to continue to
fall, therefore, although at a slower rate than recently. It is assumed that it will
do so at about 2 per cent per year.*

61. It must be noted, however, that the unit operating costs of individual
airlines vary greatly from the average (from about 1.5 cents to about 5 cents per
seat-kilometre or from 2.4 cents to 8 cents per seat-mile), and those with higher
than average operating costs are in the majority (those with lower than average
operating costs include some of the very large airlines). It is estimated that,
numerically, about half the international airlines at the present time have unit
operating costs of over 2.5 cents per seat-kilometre or 4 cents per seat-mile
(i.e., over 30 per cent higher than the world average figures of 1.9 and 3. 1),
Fares on these airlines' routes also tend to be higher than the world average, but
their break-even load factors probably lie mostly in the range, 60 - 80 per cent,
and many of them will be still showing a net operating loss or a very small margin
of profit. Fare reductions would in the first instance tend to raise these break-
even load factors and the airlines concerned feel that the result would be to make
their economic situation worse.

62, It can, of course, be argued that a reduction in passenger fares
will result in more passengers coming forward to travel and therefore bring
actual load factors above the break-even point (or raise them enough to cause air-
lines to lose less money than they were doing before). In many parts of the world,
however, the high seasonality of air passenger traffic is a serious obstacle to the

* The possible effect of the supersonic airliners being introduced between 1970
and 1975 is not taken into account here since the object of the analysis is to
examine the air transport picture into which they might be introduced. It is
also assumed that much larger passenger aircraft (e.g., 500 - 700 seats)
will not be introduced before 1975, or not in sufficient numbers to affect world
operating costs.
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expansion of passenger traffic by the reduction of fares. European airlines, for
example, have services in the summer months fully booked many weeks ahead
and could not carry more passengers at these times. In order to improve load
factors, fare reductions have to concentrate on the winter months and off-peak
times, but these tend to be the times when the elasticity of demand is lowest.

63, Some airline authorities thus oppose fare reductions on principle,
so that although a fall in the world level of passenger fares seems probable, it is
likely to take place rather gradually by specific steps on particular routes rather
than in a geneéral way. Unit operating costs vary considerably from route to route,
mainly according to the length of stage, volume of traffic, and size of aircraft
operated. Since fares per kilometre do not vary as much as unit costs, break-
even load factors also vary from route to route. The passenger elasticity of
demand and the degree of seasonality also vary greatly. There are thus likely to
be times when the conditions on particular routes are so favourable to fare reduc-
tions that they will achieve the unanimous agreement required by the IATA fare-
regulating machinery, but the resultant reductions will probably be sporadic and
relate to special periods or classes of travel. ¥

64. Taking all these factors into account, it has been assumed, for the
purpose of this analysis, that the world average of passenger fares on scheduled
services will fall rather slowly over the next decade, at about 1 per cent per year.
Allowing for the more rapid fall in 1964 and 1965, this would mean that by 1970
they would be reduced by about 10 per cent below the 1963 figure and by a further
5 per cent by 1975. %% (See Diagram 12 and Table 2.)

* There are likely also to be fare increases in sectors where, because of
inflation or for any other reason, operating costs increase. In the domestic
sector (world total), for example, unit operating costs rose about 7 per cent
between 1958 and 1960, and fares increased about 8 per cent. It is con-
sidered probable, however, that downward movements will outweigh upward
movements unless the rate of world inflation increases substantially.

** This is about half the rate of fare-reduction assumed in the supersonic air-
liner study in 1960 (para. 138), since passenger fares have shown themselves
to be more inflexible than was expected.
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Cargo rates

65. Cargo rates on world air services have been falling for
many years. The figure of cargo revenue per tonne-kilometre per-
formed has, in fact, tended to follow the figure of airline costs per
tonne-kilometre available. Since cargo load factors (in relation to
cargo capacity available) tend to be even lower than passenger load
factors, this means that cargo loads are normally below the ''"break-
even'' figure if all costs were allocated. Cargo revenue, however,
makes a substantial contribution towards basic operating costs (about
10 per cent) and since the added cost of loading the cargo in the holds
of passenger aircraft is small, the airlines will probably continue to
set many cargo rates on passenger aircraft below what might be con-
sidered "break-even figures' on a full cost allocation basis. Thus if
we assume that unit air transport operating costs will continue to fall
at about 2 per cent per year, we may assume that cargo rates will
continue to fall at about the same rate.*

Air mail conveyance rates

66. The world level of rates paid the airlines for the carriage
of air mail of all kinds has fallen about 65 per cent since 1947. This fall
was partly because of reductions in the UPU international rates; partly
because the rates paid by the U.S. Government for the carriage of the
large volume of U.S. mail, both domestic and international, have been
greatly reduced; and partly because the volume of second-class mail has
increased more than that of first-class mail. It is assumed that world
mail rates will continue to fall in the next decade at an average of about
2 per cent per year.

Non-scheduled operations

67, Rates received for the non-scheduled operations of the
scheduled carriers tend, like cargo rates, to follow airline unit costs
per tonne-kilometre available and may be expected to continue to do so.
Complete statistics are not available for the operations of non-scheduled
airlines, that is to say, airlines that operate no scheduled services,
either domestic or international. It is assumed that their operating
costs and rates are similar to those for the non-scheduled services of
the scheduled airlines. Their volume of operations is believed to be
about 2 per cent of world total tonne-kilometres performed.

* The downward trend in cargo rates is likely to be helped by the intro-
duction within a few years of cargo aircraft considerably larger than
the largest present civilian types, but for some time the majority of
air cargo will continue to be carried in passenger aircraft.
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Trends in air transport volume

68, In terms of volume of operations, cargo, mail, and non-
scheduled services form a higher percentage of the airline total (respect-
ively 18, 4 and 8 per cent of total tonne-kilometres performed) than in
terms of revenue, but passenger volume remains the key figure in con-
sidering the overall development of world air transport. Cargo and mail
loads are generally a long way from filling the capacity available for them
on passenger aircraft, and non-scheduled operations mostly utilize the
spare operating time of airlines' fleets.

69. The volume of world passenger operations has increased

every year since scheduled air services were started (see Diagram 13), The rate
ofincrease has been remarkably steady, but there has been a slight tendency

for it to fall off, from averages of about 16 per cent per annum in the late
1940's and early 1950's to about 12 per cent in recent years., In the last

five years it would seem that the basic rate of increase when fares were

held steady was about 10 per cent per annum, a higher figure of 16 per cent
being achieved in 1964 only when fares were reduced {about 2 per cent).

If we assume that passenger fares fall an average of 1 per cent per annum%*
until 1975, it is estimated that the volume of demand will increase at an

average rate of about 12 per cent per annum. The resultant figures for
1970 and 1975 are shown in Table 3.

70. The assumptions outlined in previous sections for the future
trend of rates for cargo, mail, and non-scheduled operations would suggest
that the volume for these types of traffic will continue to expand in the next
decade approximately at the rates of expansion they have shown in recent
years, that is to say, at an average of about 15 per cent¥* per annum for
cargo and non-scheduled services, and about 12 per cent per annum for

air mail. The resultant volume figures for 1970 and 1975 are shown in
Table 3.

71. These rates of increase for passenger, cargo, mail, and
non-scheduled traffic would produce an overall rate of increase in world
tonne-kilometres performed of about 13 per cent per annum.

% See para. 64 for basis of this assumption.

% Latest figures suggest the increase in cargo traffic will be greater
than 15 per cent in 1965, but in the past such high rates o1 increase
hav: et oo vt ey
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TABLE 3

POSSIBLE FUTURE TRENDS IN WORLD AIR TRANSPORT VOLUME

International and Domestic Combined

Scheduled and Non-scheduled Separately

1964 Possible future Resultant Resultant
figure average growth figures 1970 figures 1975
rates per annum
SCHEDULED
SERVICES millions millions
Passenger-km performed 170, 000 Maximum 16% 414, 000 870, 000
Probable rate 12% 336, 000 591, 000
Minimum 10% 301, 000 485, 000
Cargo tonne-km performed 3,920 Maximum 20% 11,700 29, 100
(Passenger and cargo Probable rate 15% 9,100 18,200
services) Minimum 10% 6, 900 11,200
Mail tonne-km performed 910 Maximum 14% 2,000 3,800
Probable rate 12% 1,800 3,200
Minimum 10% 1,610 2,600
NON-SCHEDULED
PERA
Non-scheduled tonne~-km
performed 2,210 Maximum 20% 6, 600 16,400
Probable rate 15% 5,100 10, 500
Minimum 10% 3, 900 6, 300

* Non-scheduled operations of scheduled airlines plus estimated operations of non-scheduled airlines

(at 2 per cent of world total).




Future Trends in World Demand 47

The effect of different assumptions concerning the trend
of scheduled service passenger fares

72, Many factors might cause the actual volume of scheduled
service passenger traffic to be different from the figures resulting
from the assumed probable average rate of growth of 12 per cent

per year as shown in Table 3. The most important of these factors is
the trend of scheduled service passenger fares, which it has been
assumed will fall by 10 per cent between 1963 and 1970 or 15 per cent
by 1975, an.average of about 1 per cent per year from 1965 onwards.
As indicated above, the obstacles to any substantial and general reduc-
tion in air fares are considerable, but it is conceivable that these might
be overcome, at least with respect to the main routes operated by the
long-range jets, where unit operating costs are lowest. It is suggested
that, conceivably, world fare levels might fall an average of about 3
per cent instead of 1 per cent per year, bringing the revenue per
passenger-kilometre to 3.1 cents in 1970 and about 2.7 cents in 1975.
With costs falling at about 2 per cent per year, the result would be
break-even load factors of about 57 per cent and the airlines could

still make substantial profits if actual load factors were brought up to
about 60 per cent.

73. The effect of this considerably more rapid decline in
passenger fare levels might be to produce an average annual increase
in passenger traffic of about 16 per cent¥, bringing the scheduled
service total to 437,000 million passenger-kilometres in 1970 and
918,000 million in 1975 (see Table 3).

74, It is not considered likely that global passenger fare
levels will fall more rapidly than this, or that the volume of passenger
traffic will increase more than 16 per cent per year. The above figures
are therefore considered as maximum figures for 1970 and 1975.

* Those interested in elasticity of demand calculations will note that
this estimated maximum increase and the 12 per cent increase
assumed to be '"probable'" imply an elasticity of demand of about 2:1.
A zero decrease in fare levels is estimated to produce 10 per cent
increase in traffic; a 1 per cent fall in fares, to produce an additional
2 per cent increase in traffic (i.e., +12 per cent); a 3 per cent fall
in fares, to produce an additional 6 per cent increase in traffic (i.e.,
16 per cent).
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TABLE 4

ESTIMATED SITUATION OF LONG-RANGE JETS IN 1965

. International and Domestic, Scheduled Passenger Services

Average no. of long-range
passenger jets in service
over year, approx.

Average seats per aircraft

Average passenger load factor

Average passengers per aircraft

Estimated (total) operating cost
per unit of capacity

Estimated revenue per unit
performed

Break-even passenger load factor

1965

b —

780

140
54%
75

1.8¢ per seat-km
2.8¢ per seat-mile

3.8¢ per pass-km
6.1¢ per pass-mile

47%

Notes

See Table 19 for a/c included.

Average seats per a/c on North
Atlantic in 1964 was 136.

North Atlantic 1964 figure was
577% , but load factors are falling.

North Atlantic 1964 figure was 78,

These are taken at 30% below the
figures for all other a/c (smaller
jets, turbo-props, piston-engined
a/e).

See Table 2 .

Low break-even load factor is
produced if fares fall less than
unit costs.
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75, The possibility must also be envisaged that world fare levels
will not he reduced at all from the rate of 3.8 cents per passenger-kilometre
(6.1 cents per passenger-mile) in 1965. In this case the volume of passenger
traffic might be expected to increase at the basic rate of about 10 per cent per
year, producing the totals for 1970 and 1975 as shown in Table 3. These are
considered to be minimum figures.

76. Somewhat similar estimates can be made concerning the maxi-
mum and minimum trends in volume for cargo and mail on the scheduled
services and for non-scheduled operations. The results of these estimates
are shown in Table 3. It may be observed that even if the maximum rates of
increase are taken for both cargo and mail, the resultant volume in tonne-
kilometres performed would still in 1975 not be as great as the probable
total of passenger tonne-kilometres performed (about 51, 000 million tonne-
kilometres for the other types of traffic compared with about 54, 000 million
for passenger traffic). Thus even in this extreme case, the airlines would
still be obtaining over 80 per cent of their revenue from their scheduled
service passenger traffic.

Economic position of the long-range jets in 1970 and 1975

7. The assumptions outlined above enable approximate estimates
to be made of the economic situation of the long-range subsonic jets in 1970
and 1975. This is of special interest in connection with the possible intro-
duction of supersonic airliners, since broadly speaking they would operate
on similar routes. Moreover, the two sizes of supersonic airliners that
seem at present most likely to materialize, namely, one with about 120

seats and one with about 250 seats, ¥ will be within the range of size of the
subsonic jets, so that the simple number of subsonic jets being operated at
any one time is a useful starting point for calculating the potential market for
the supersonic aircraft.

78. At the present time (1965), it is estimated that there are about
780 long-range passenger jet airliners operating on world scheduled air
services (see Table 4). Passenger load factors for the year are expected to
average about 54 per cent for these aircraft (somewhat below the North
Atlantic figure). The passenger break-even load factor is estimated at about
47 per cent at present fares, unit operating costs per seat-kilometre being
about 30 per cent below those of all other aircraft combined and about 10

per cent below the overall global figure for all types of aircraft.

* The size of the supersonic airliners under design consideration has steadily
increased, but it seems unlikely to go beyond 250 seats owing to limitations
in the strength of runways, taxiways, and aprons.
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79, If we assume that world trends of traffic volume, oper-
ating costs, and revenues are reflected in the operations of the long-
range jets, and allowing for a continued increase in the average number
of seats per aircraft as stretched versions of the present types are
introduced, it would seem that there should be about 1,200 long-range
passenger jets in operation in 1970, increasing to 1, 900 in 1975 (the
latter figure taking no account of the possible introduction either of
supe)rsonic aircraft or of the very large aircraft of the 500 to 700-seat
size).

80. - If we assume that the relationship between the unit cost
of the long~-range jets and the average for all other types of aircraft
remains approximately as at present (a 30 per cent difference), and
applying the trend figures for world costs and fare levels, we can esti-
mate the break-even load factor for the long-range jets at 44 per cent

in 1970 and 41 per cent in 1975, as shown in Table 5. These low break-
even load factors are, of course, the result of assuming that fare levels
will not be reduced as much as unit operating costs.

Economic situation of supersonic airliners in 1972 and 1974

81, Similar calculations can be applied to the possible intro-
duction of supersonic airliners if, for example, they were introduced
into service in 1972 with unit operating costs 20 per cent above those of
the long-range jets in 1963, that is to say, about 2.2 cents per seat-
kilometre (3.5 cents per seat-mile). Our assumptions would imply that
the prevailing average fare level would be about 3.4 cents per passenger-
kilometre (5. 5 cents per passenger-mile), giving the supersonic air-

~ craft a break-even load factor of 65 per cent without a premium fare.
They should have little difficulty achieving higher load factors than this,
at least in their early days, if they prove as attractive to the public as
the subsonic jets.

82. If however, fares are reduced 3 per cent per year
(instead of 1 per cent assumed as probable), the prevailing fare level
in 1972 would be about 2. 9 cents per passenger-kilometre (4.7 cents
per passenger-mile), which would give the supersonic airliners a
break-even load factor of about 76 per cent. A premium fare would
then perhaps be necessary to avoid making a loss on supersonic oper-
ations.

83. Our assumptions also indicate that there are likely to be
about 1, 500 long-range subsonic jet airliners being operated on passen-
ger services in 1972. If we assume that about half the services
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TABLE 5

ESTIMATED SITUATION OF LONG-RANGE JETS IN 1970 AND 1975

compared with that in 1965

(Not allowing for introduction of SS a/c or very large a/c)

International and Domestic, Scheduled Passenger Services

Average no. of long-range
subsonic passenger jets
in service over year

Average seats per aircraft

Average passenger load factor

Average passengers per aircraft

Operating cost (total) per seat-km
per seat-mile

Revenue per passenger-km
per passenger-mile

Passenger break-even load factor

Notes on 1970 and 1975 Estimates

1965 1970 1975
780 1,200 1,900
140 160 175
547, 54% 547,
75 86 94
Ust
1.8 1.5 1.3
2.8 2.4 2.1
3.8 3.4 3.2
6.1 5.5 5.1
477, 447, 417,

Assuming 127 per annum
increase in passenger demand
with a/c increasing in size,

but no SS a/c or very large a/c.

Assuming 250-seat a/c intro-
duced by 1970, more by 1975.
Excluding very large a/c and
SS a/c.

A ssumed constant at 1965
figure for long~range jets.

From load factor and seats
per a/c.

Using same reduction rates as
for world averages (Table 2).

Using same revenue figures as
for world averages (Table 2).

Break-even load factor falling
since unit costs fall faster
than fares
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operated by these aircraft would be suitable (in stage lengths and
volume of traffic) for supersonic aircraft, we can make certain tenta-
tive calculations concerning the market for the latter. For example,
taking the normal annual increase in passenger demand on these routes
to be 12 per cent, the airlines concerned would need to add this much
new seat capacity each year. If the supersonic aircraft were not avail-
able, they might be expected to do so by purchasing about 60 of the 250-
seat subsonic jets presumed to be available at that time. Since the
productive capacity of a Mach 2.2 aircraft with 120 seats is about the
same as that of a subsonic aircraft with 250 seats, they could,
alternatively, provide themselves with the same additional capacity by
purchasing 60 supersonic airliners of that size. Only a few airlines
would probably make such purchases, but on the other hand, they
might well purchase more than would provide their own needs for

extira passenger capacily during the year, replacing some of their sub-
sonic jets by the new aircraft. The figure of 60 supersonic airliners
(of the 120-seat Mach 2.2 size) would be the theoretical limit for
purchases in the year 1972 if no further subsonic jets were purchased
and total capacity were not to be expanded more than passenger.
demand.

84, Similar calculations can be made for the introduction
in 1974 of a Mach 3 supersonic airliner with a 250-seat capacity and
an operating cost per seat-km 10 per cent above the world average for

subsonic jets in 1963. The results are shown in tabular form in
Table 6.

- ~=0000000~~-

Notes on Assumptions

Since others may wish to base future projections on
different assumptions from those made in this section, the main ones
are listed below:

1) that general world economic expansion as it affects the
demand for world transport will continue in the next
decade approximately at the rate indicated by current
trends, i,e., population and per capita income would

continue to grow at about 2.5 and 2.0 per cent per
year, and inflation of consumer prices (converted into

dollars), at something over 1 per cent per year; also,
that there will be no major war or general economic
depression;

2) that there will continue to be an excess of world air
transport capacity, thus keeping the world passenger
toad facter at just over 50 per cent;
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TABLE 6

ILLUSTRATIVE CALCULATIONS RELATING TO THE INTRODUCTION

OF POSSIBLE SUPERSONIC AIRLINERS IN 1972 AND 1974

1972 1974
Total number of long range subsonic jets
on passenger services if no SS or very
large a/c were introduced ... 1,500 1,750
Number assumed on routes suitable for SSa/c ... 750 875
Average seats per aircraft. ... ... ... oo 166 172
Average passengers per aircraft .,...........¢c.. 89 92
Average load factor ,........000 v ieninicnnnns 54%, 54%
Number of 250~seat subsonic jets required
to be added each year to add 12% capacity
to the routes suitable for SSa/c .., 60 72
Number of 120-seat Mach 2.2 a/c required
’ to add 12% capacity in 1972 ,,,. 60 -
Number of 250-seat Mach 3.0 a/c required
to add 12% capacity in 1974, ,,, - 24
Probable prevailing fare level: per pass-km 3.4¢ 3.3¢
per pass-mile _,, 5.5¢ 5.4¢
Possible average operating cost of the SS
airliner: per seat-km.,.,, 2.2¢ 2. 0¢
per seat-mile ,,, 3.5¢ 3.2¢

Break-even load factor of SS a/c at
probable prevailing fare level.... 65% 60%

Lowest world average fare levels
considered likely (falling 3% per
annum from 1963):
per pass-km ..... 2
per pass-mile,.., 4.

e
& -
e S,

If fares fall 3% per annum until 1975,
break~even load factor for SS a/c, about ..... 76% 749,
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3)

4)

5)

6)

7)

8)

9)

10)

11)

that unit air transport operating costs per tonne-kilometre
available will fall an average of & per cent per year until
1975;

that the most probable trend of world average passenger
fares is a slow reduction of about 1 per cent per year until
1975 (fares measured in dollars at current values);

that if fares were not reduced, the world demand for air
transport would increase at an average of about 10 per
cent per year over the next ten years due to general eco-
nomic expansion (population, productivity, and inflation)
and the increasing public acceptance of air transport;

that when the world average fare level is reduced (with due
regard to seasonal and other relevant factors), the elasticity
of demand is about 2:1, meaning that a 1 per cent reduction
adds about 2 per cent to the increase in demand that would
otherwise take place;

that world average rates per tonne-kilometre for cargo,
mail, and non-scheduled operations will fall at about 2
per cent per year over the next decade;

that the volume of cargo, air mail, and non-scheduled
traffic will continue to expand {(on the average) for the next
ten years at the average rate of the past five years;

that stretched versions of the present generation of long-
range jets with maximum seating capacity up to 250 seats
will be introduced in the next five years and, perhaps,
larger aircraft up to 300 seats before 1975;

that, for combined technical and economic reasons, con-
siderably larger aircraft with seating capacity in the 500
to 700 range will not be introduced in large numbers before
1975;

that, as at present seen, two interesting possibilities for
the introduction of supersonic airliners are:

a) a Mach 2+ airliner with 120 seats maximum,
introduced in substantial numbers in the year
1972, at total operating costs of about 2.2 cents
per seat-kilometre (3.5 cents per seat-mile);
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h) a Mach 3 airliner with 250 seats maximum,
introduced in substantial numbers in the year
1974, at total operating costs of about 2.0 cents
per-seat kilometre (3.2 cents per seat-mile).

R L I A
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TABLE 7

FINANCIAL TRENDS IN CIVIL AVIATION, 1951-1964
Scheduled Airlines of all ICAO Contracting States

ESTIMATES FOR DOMESTIC AND INTERNATIONAL SERVICES

7
DESCRIPTION L 1951 l 1952 1953 1954 1955 1956 19575‘7]7 1958 1959 1960 1961 1362 1963 19645

[FINANCIAL DATA]
{In millions of Unmited States Deollars)

OPERATING REVENUES
Scheduled Services

Passenger 1 340 1 552 1772 1 990 2 367 2 141 3 109 3 256 3 B19 4 283 § 560 % 107 5 645 & 453
Cargo 215 257 258 280 341 376 A04 406 462 497 41 598 575 T
Mail 156 %9 m )1 190 | 0§ | 215 216 240 265 a1 317 41 %2
Total Scheduled Services 1711 1 958 2 205 2 453 2 698 326 3 728 3 878 4 521 5 045 S 388 & 022 6 661 7 613
Non-scheduled Servicas 58 46 45 51 62 a2 136 150 151 185 2% 341 304 340
Incidenta] -] L 54 % 102 107 5] 1D 170 180 207 250 205
TOTAL OPERATING REVENUES 1 804 2 050 23U F 3 0% 3 510 3 971 4 122 4 805 5 400 5 803 & 570 7 21% 8 238
OPERATING EXPENSES
Flight Operations 528 09 694 T3 873 1 005 1219 1 226 1 %68 1 a3 1 %99 1 756 1 D&3 2 g
Maintenance k Overhaul v/ 344 413 448 487 574 689 771 B12 933 1 32 1 092 1 205 1 217 1 32
Flight Equipment Depreciation ~ 138 161 201 226 231 258 349 359 423 608 ™7 T4 a6 a5
Station & Ground 266 ki e 36 4B A52 BOE 614 it ] an 970 1 047 i 201
Passsnger Services 18 134 144 160 202 2% 284 291 340 ¥ 433 473 515 562
Ticketing, Sales and Promotion 243 i 329 369 B Mz 537 565 565 ET8 3 a4n 925 106 1 166
General and Administrative 143 1? i 187 218 248 218 220 253 m 319 350 405 462
TOTAL OPERATING EXPENSES 1 780 2 063 Z2317 2528 2 947 5426 4 012 4107 4 00 5358 5 @1 6 473 2] 7E7
OPERATING RESULT ] v | w13 | -3} 32 ] 4T | e | AL | 415 | 4105 | e2 | -118 | «97 | +36 | 601
{uNITS PER TONNE-KILOMETRE PERFORMED|
{in United States Cents}
OPERATING REVENUES
Scheduled Services
Pazsenger 43.6 43.8 43.1 43.0 43.4 43.8 43.7 43.7 44.7 4.9 44 .6 4.8 M0 3.1
Cargo 23.4 5.9 24.6 250 25.6 24.9 24 .4 24.4 24.0 22.9 21.8 20.3 20.6 20.4
Mail 66.7 6.0 634 | %6.5 501 | 5.8 48.9 46.0 45.8 C 433 39.7 39.4 39.8 39.8
Total Scheduled Services i N1 0.8 0.8 . 0.4 0.7 40.4 405 4.9 1.0 40.1 5.8 B 7787
Non-scheduled Seryices 3246 3.2 32,2 %18 32:1 21.2 2.0 24.1 20.1 24.9 21.] 0.8 218 Al
AVERAGE 9_ 40.9 41.6 41.5 41.3 41.1 41.0 40.5 40.4 41.0 41.3 9.9 39.2 39.2 8.3
OPERATING EXPENSES -
Flight Operations 2.0 12.4 12.4 12.1 i1.9 1.7 12.4 1.6 11.7 11.3 11.0 10.% 0.1 9.5
Maintensance &k Ovearhsul Ef 7.8 8.4 8.0 7.8 7.8 8.1 1.9 8.0 8.0 7.9 15 7.2 6.6 €.%
Flight Equipment Deprecistion 3.1 3.2 3.6 3.6 3.1 3.0 3.6 2.5 5.6 4.7 5.2 4.7 4.5 1.8
Station & Ground £.0 6.3 5.9 5.6 5.6 5.3 6.2 6.0 6.0 6.0 6.0 5.8 5.7 5.6
Passenger Services 2.7 2.7 2.6 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.0 2.8 2.8 2.8
Ticketing, Sales and Promotion 55 5.7 5.9 5.9 6.0 6.2 5.7 5.7 5.8 £.0 5.8 £.5 5.5 LX)
General and Administrative 3.3 3.2 3.1 3.0 2-9 2.9 2.2 2,2 2.2 2.1 Z:2 2.3 £:2 2:1
TOTAL 40.4 41.9 41.% 40,6 40.0 40.0 40.9 40,3 4G.1 41.0 40.7 .6 37.4 5.5
LUNITS PER TONNE-KILOMETRE AVAILABLE |
{In United States Ceants)
OPERATING REYENUES .
Scheduled Services 25.% 24.8 24.2 3.9 3.9 24.1 22.9 2.8 3.4 22.6 20.7 20.2 19.8 19.7
Non-#scheduled Seryices 20,3 22.8 19.% 19,2 31,3 118 pLICY 19,0 15,8 11,6 14.4 156 12,2 4.3
AYERAGE 4 5.6 25.% 2%.7 24.3 24.3 24.6 23.3 23.1 237 23.1 21.0 20.% 20.3 20,1
OPERATING EXPENSES
Flight Operationa 7.5 TS Toh 7.1 7.0 7.0 7.2 6.9 6.7 8.3 5.8 5.9 5.2 5.0
Maintenance & Overhaul v/ 4.9 5.1 4,8 4.6 §.6 4.8 4.5 4.6 4.6 (] 4.0 1.7 LN Y 1,3
Flight Equipment Deprecistion ~ 1.2 2.8 2.3 2.7 1.9 1.8 2.1 2.0 2.1 2.6 2.7 25 2.3 2.0
Station & Ground 3.8 3.8 3.6 33 3.3 3.2 3.5 1.5 3.5 .4 3.1 3.0 2.9 2,9
Passenger Services 1.7 1.6 1,5 1.% 1.6 1.7 1.7 1.6 1.7 1.7 1.6 1.5 1.% 1.5
Ticketing, Sales and Promotion 3.4 3.5 3.5 3.5 3.6 1.8 3.3 3.3 3.3 3.3 3.1 2.9 2.9 2.8
General and Administrative 2.0 1.9 1.8 1.8 1.7 1.7 3.3 1.2 1:3 1.2 i:1 1.1 Azl 1.1
- TOTAL 2.2 2544 24,8 24.0 23.7 24.0 2%.h 23.1 2%.2 22.9 21.4 20.2 19.3 18,6
[ UNIT PASSENGER REVENUF. PER PASSENGER-KILOMETRE]
{Iny United States Centa)
SCHEDULED SERVICES { 3ms| e}l 3.2 ] 9] 382] 3m6 | 384 ] 385 | 393 | 394 | 300 | 595 ] 3851 319
[PERCENTAGE DISTRIBUTION OF FINANCIAL DATA]
{in Percentages)
OPERATING REVENUES
Scheduled Sezvices
Passenger 4.3 7.7 76.6 .7 .2 .1 .3 79.0 79.4 9.3 8.6 7.8 .2 78.3
Cll.'go 11.9 1.6 11.1 5.9 11.3 10,7 10.2 9.9 9.6 9.2 9.3 9.1 9.4 9.7
Mail ) 8.7 8.3 7.6 1.2 6.3 6,0 .4 &2 5.0 4.9 4,9 4.8 4,7 4.4
Total Scheduled Services 4.9 .4 5.3 .8 9%.8 .8 9%. 94,1 9,0 93.4 92.8 91.7 2.3 92.4
Non~-scheduled Services 3.2 2.2 1.9 2.0 2.0 2.3 3.4 3.6 24 3.4 4.0 5.2 4.2 4.1
Incidental 1s9 2.2 2,8 2.2 2.2 2.9 2.7 2.3 2.8 3.2 3.2 3.1 1.5 1.5
TOTAL OQPERATING REVENUES 100.0 100.0 1000 100.0 100.0 100.0 100.0 1000 160.0 100.0 100.0 100.0 10.0 100.0
COPERATING EXPENSES
Flight Operations 29.7 29.5 2.0 2.8 2.6 29.3 0.4 9.3 9.1 1.6 71.0 7na no 26,6
Maintenance k Overhaul 9.3 .0 19.3 i9.% 19.% .1 19.2 19.8 19.9 19.3 18.4 8.6 17.7 17.8
Flight Equipment Depreciation Ef 7.8 7.8 a7 4.8 T8 7.6 8.7 8.7 9.0 11.3 12.8 2.3 12.0 10.8
Station k Ground 14.9 4.9 .2 13.7 13.9 1%.2 15.1 u.s 15.0 14.7 14.8 15.0 15.2 15.7
Passenger Services &6 6.5 6.2 £.3 6.4 1.0 7.3 7.1 7.2 Tod 7.3 1.3 T.% 7.8
Ticketing, Sales & Promotion 13.6 1%.6 14,2 14.6 15.0 15.6 4.1 4.2 14.4 14.6 4.3 14.3 14.7 15.3
General k Administrative Bal IsT Tud .4 1.3 1.2 5.4 5.4 5.4 2.1 -2 S 5.9 60
TOTAL OPERATING EXPENSES 100.0 300,00 1000 100.0 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0
Notes: 8/ On lat January 1957, & new élassification of Operating Expenses became effective in the United States, 30 that the figures shows for Station & Ground,
Passenger Services, Ticketing, Sales &k Promotion and General & Administrative expenses are not strictly comparable before and after this date,
9_," Begianing 1960, in accordance with the changes made in ICAO's Air Transport Reparting Form "FV (Profit and lLosa Statement), the expanse item
“Flght Fquipment Depreciation” also includes "Ground Property and Equipment Deprecistion”, and "Amortization of Development and Pre-operating
Costs"', the latter being previcously classified as a non-operating expense.
¢ Provisionsl d/ Including incidental Revenues.
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TABLE 8

FINANCIAL TRENDS IN CIVIL AVIATION, 1951-1963
Scheduled Airlines of all ICAO Contracting States

ESTIMATES FOR INTERNATIONAL SERVICES

DESCRIPTION 1961 1952 1953 1954 1355 1356 1957 2 1948 1359 1960 1961 1962 1963
IFINANCIAL DATA]
{In milliona of United States Dollars}
QPERATING REVENUES
Scheduled Services
Passenger 432 575 636 F08 825 1 00l 1 169 1 xn 1479 1753 1 926 2 bl 2 4%
Cargo ) 84 S 104 124 136 165 186 204 237 269 316 M7 400
Mail 98 104 106 11l 18 125 3 145 155 167 i87 205 228
Total Scheduled Services (1) T B %3 ToEl | 1291 1 48 1 856 18 2109 2429 23 3 18
Non-scheduled Services 28 28 X 37 41 58 74 92 9 128 161 215 192
Incidental 19 27 by 4 32 Pl 83 &5 » 92 139 8 |
TOTAL OPERATING REVENUES T20 a9 913 1 ola 1154 1405 165 1 813 2 039 2 409 2 129 5 089 —1 3 A8l
OPERATING EXPENSES
Flight Operations 221 258 279 306 42 404 476 535 558 621 Te4 89 a6
Maintenance & Overhaul b/ 735 172 154 201 224 262 314 359 389 430 495 821 506
Flight Equipment Depreciation = 83 &9 & - ) 93 107 145 163 206 277 381 402 404
Station & Ground 7 139 42 155 T3 190 238 264 321 354 419 462 506
Passenger Services 46 56 57 68 & 93 116 135 153 182 229 238 269
Ticketing, Salea and Promotion ko2 18 144 166 166 225 267 2%} 359 430 495 551 590
General and Adminlstrative 63 69 70 13 84 102 99 102 9 124 152 164 |
TOTAL QPERATING EXPENSES 153 a9l N0 1 061 1182 140 1655 1 896 2 085 2 A18 2 895 37 350
OPERATING RESULT | 3| %2 | =47 ] <47 ] =8| 2] 0] - | -~ | -5 | - ] 8| am
[UN!TS PER TONNE-KILOMETRE PERFORNLED]
{in United States Cents)
OPERATING REVENUES
Scheduled Services
Passengar 47.2 48.0 46,9 473 4b.8 48,2 1.1 48,0 47.1 45,8 43,7 42,% 43.3
Cargo a3 28,5 30.0 30,5 29.5 28.8 29,1 29.4 28,3 26,3 .8 2.6 22,6
Mail 0.7 | 86,7 80.9 689 | 615 | &1y | 60,2 | 588 1 554 | 488 | 54 | 423 | a3a |
Total Scheduled Services 7% 0T B G S BTy 7 R U T e B % v . 3¢ S AR S v g
Non-echeduled Services 40,6 | 40,0 33,3 36, 33.6 30,7 27,6 | 29,4 24,0 30,9 22,4 23,0 195
AVERAGE ¢/ 1.2 8.2 1.2 46.9 45.3 46,2 54 45.6 43.8 43.0 40,0 38,4 38.6
OPERATING EXPENSES
Flight Opsrations 14.5 15.0 Le.a 4.1 13.4 13.3 13.3 13.5 o 1.1 10,6 9.8 G2
Maintenance & Overhaul v/ 9.3 10.0 9.5 9.3 8.8 9.3 8.8 9.0 8.4 7.7 7.2 6,5 5.6
Flight Equipment Depreciation 4.1 4.0 4.2 4.0 3.7 3.5 4,0 4.1 4.4 4.9 5.6 5.0 4.5
Station & Ground w1 8.1 73 7.2 6.8 6.2 6.6 Tk 6.9 6.3 6.1 5.7 546
Passanger Services 3.0 3.3 %0 3l Jal Jed 3.2 3.4 3.3 3.2 3ah 3,0 3.0
Tickettng. Sales & Promotion 6.7 Tk 1.8 TaT 7.3 - 705 8.0 Te7 1.7 T3 .9 6.5
General and Administrative 4,1 4.0 28 Zabi 3.3 3.4 2.8 2,6 2,1 2.2 2,2 ) 20 2.2
TOTAL 49.4 51.8 49.6 49.0 46,4 46.3 46,2 1.7 .8 43.1 2.4 2.9 .6
[ UNITS PER TONNE-KILOMETRE AVAILABLE]
{Tih United States Cents)
QPERATING REVENUES
Scheduled Services 29.1 29,1 2,0 215 21.0 27,8 1.2 26,0 26,2 24.4 20,9 l 19.9 20,1
Non-scheduled Services 25.% 24.1 19.9 22.4 18,3 25,6 2242 23,2 18,7 21,8 15,3 1742 Mal
AVERAGE ¢/ 29.6 9.9 | .8 28,2 21,3 28,9 28,0 26,8 26,7 5.2 2.5 1 20.1 20,7
OPERATING EXPENSES
Flight Operations 9.1 9.3 8.8 8.5 8.1 8.3 8,2 T1+9 T3 6.5 5.7 5.3 4.3
Maintenance &k Overhaul B/ 5.8 6.2 5.8 5.6 5e3 5.8 5.4 5.3 5.1 4.5 3.9 35 3.0
Flight Equipment Depreciation - 2.6 25 246 2.4 242 248 2.5 2u 2.7 AL 38 2.7 2.4
Station & Ground 4.8 5.0 4.5 4.3 4.1 39 4.1 4.2 4.2 347 3.3 3.l 3.0
Passenger Services 1.9 2,0 1.8 1.9 1.9 3.9 2.0 240 2,0 1.9 1.8 1.6 l.b
Ticketing, Sales and Promation 4.2 4.6 4.6 4.6 o4 4.7 4.6 447 4.7 4.5 3.9 3.9 35
General and Administrative . 2.6 2.5 292 2,2 2.0 igd 1,7 1,5 1.3 1.3 1.2 1,1 dg2
TOTAL 31.0 32.1 0.3 29,5 28,0 28,9 28,5 26,0 21.3 25,3 2.8 21.0 19.6
[UNIT PASSENGER REVENUE PER PASSENGER-KILOM’ETRE—I
{In United States Centr}
SCHEDULED SERVICES | s | 450 | a1 | 43| 429 | at0] am| am | sm | aas | 5| e | 3
{PERCENTAGE DISTRIBUTION OF FINANCIAL DATA }
{In Percentages}
OPERATING REVENUES
Scheduled Services
Pasesnger 8,3 B4 9.7 5.8 T1.5 1.2 Ti.9 Tal 2.6 T8 .6 0.0 The5
Cargo u.z 11,5 ﬁﬂ 12,2 12.0 1l.8 1l.4 11.2 1.6 .2 11.4 .2 1.5
Mail | 13,6 ] 125 | 1.6 .0 ¢ 10.2 89 | 8,2 8.0 T6 ] 6,9 | 6.8 | 6.6 |
Total Scheduled Services 3. L) 9.7 .0 93.7 _hw_‘) 9 1 %S 91.3 9.8 90.9 99,0 87.8 "“_é:%—.
Non-scheduled Services 3.9 3.4 33 3.6 3.5 4.1 ‘-‘ Sed 4.6 5.3 5.9 7.0 55
Incidentsal ] 232 4,0 3.4 ’e‘_ﬁ 4,0 29 326 3.6 a8 Sal Sa 4.9
TOTAL OPERATING REVENUES 100.0 100,0 100.0 100.0 100.0 100,0 100,0 100,0 100,0 1000 100,06 100,08 100,06
OPERATING EXPENSES
Flight Operations 29.4 29,0 2%.% 28,8 28.9 2,7 28.8 28,2 26,8 2.7 25,0 25,2 25,0
Maintenance & Overhaul / 8,7 19.3 19,2 18.9 19.0 20,0 19,0 10.9 18,7 17.8 17.1 16,7 5.3
Flight Equipment Depreciation — Bod 1.7 8.5 8.l 1.3 1.6 8.7 8.6 R .5 1.2 12,9 2.2
Starion & Ground 155 15.6 4.8 4.6 4.6 13.% A4 .4 15,0 15.4 M.t 14.5 14.8 15,3
Passenger Services b, 8.3 5.9 6.4 bt 6.6 1.0 Ted T3 75 Ta4 7.6 8.2
Ticketing. Sales & Promotion 13.5 44 15.2 15.7 157 16,3 16.1 16.8 17,2 17,8 17.1 17.% 17.9
Genersl & Adniinistrative B4 1.1 1.3 1.5 Tl 1.3 6,0 5.4 4.7 5,1 542 52 6,1
TOTAL OPERATING FXPENSES 100,08 100.0 10,0 100,0 300 100,80 100,0 100,0 100,0 10,0 100.0 100,0 100,40
Notes: a/ On lst January 1957, a new classification of Operating Expenses hecame effective 1n the linded States, so that the figures shown for Station & Ground,
T  Passenger Services, Ticketing, Sales & Promotion and General & Administrative expenses ars not strictly comparable before and after this date,
b/ Beginning 1960, in zceordance with the changes made in ICAO's Air Transport Reporting Form "F" {Profit and Loss Statermnent), the expeénse itein
T “¥light Equipment Depreciation” also includes "Ground Property and Equipinent Depreciation', and "Amortization of Development and Fre~-operating
Casta', the latter being previcusly classified as a non-operating expense,
¢/ Tncluding Incidental Revenues,
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TABLE 9

FINANCIAL TRENDS IN CIVIL AVIATION, 1951-1963
Scheduled Airlines of all ICAO Contracting States

ESTIMATES FOR DOMESTIC SERVICES

DESCRIPTION 1951 1952 1953 1954 1955 1956 !')575-’/ 1958 1959 1960 T 1961 l l‘?&ZT 1963

I FINANCIAL DATA|
{in millions of United States Doliars)

QPERATING REVENUES
Scheduled Services

Passenger B48 977 113 1 282 1 542 1 o 1 940 1 949 2 340 2 530 2 6% 2 946 3 155
Cargo 131 142 154 156 203 211 218 202 225 228 225 21 s
Mail 58 65 69 72 72 84 [2¥4 71 85 9% 100 112 113
Total Scheduled Services T o% TIM T 1%5 1510 1817 7% 7 A0 FJ 2880 205% | 2 959 3309 3543
Non~scheduled Services 30 18 15 14 21 24 62 58 56 57 T4 126 112
Incidenta) 17 19 27 2 b)) 46 44 29 60 18 41 46 79
TOTAL OPERATING REVENUES Y m T T IS I8 | 215 | 2 5 TR ) oW T 3T
COPERATING EXPENSES
Flight Operations o1 351 415 447 531 601 43 691 810 860 ars 9867 1 037
Maintenance &k Overhaul b 208 241 264 206 3650 A07 w7 453 544 602 597 664 Tl
Flight Equipment Depreciation —/ ™ 92 118 140 138 151 204 196 217 b>) ) 376 392 422
Station & Ground 149 168 188 i91 % 263 b2 b) ] 364 431 454 508 541
Passenger Services T2 i 87 92 22 7T 168 156 187 26 204 2% 246
Ticketing, Sales and Promotion 141 153 18% 2?5” ?7 m ? 267 ;g 35; ﬁ} i’g ;3;6
General and Administrative 80 i 2 101 L g 118 14
TOTAL OPERATING EXPENSES 1 ozt 1172 1357 1 467 1 2 019 2 PR3 1Y 2 61% 2 M0 3 ¥ 346 3 586
GPERATING RESULT | »7 | “9 | | 419} e06 f w6 | -1 [ 8 | Sl | w51 | w8 | 3 | e
[UNITS PER TONNE-KILOMETRE PERFORMED |
(In United States Cents)
QPERATING REVENUES
Scheduled Services
Passenger 40.9 40,6 40.8 4Q.7 42.1 41,3 1.4 41.2 43.3 o“.2 45.1 46.5 44,4
Cargo 21.3 213 22,4 22.4 24.4 27,1 22,0 2.7 20.6 19.8 18,4 18.1 18,3
Mail - 47.2 7.1 47,2 43,9 40,4 42,2 3.0 2.3 3.1 36.0 3.0 35,0 3.0
Total Scheduled Services 36.9 36.9 ¥1.6 .6 ] . - B0 A 33.75 W0 N g.? 2‘”.5
Non«scheduled Services 27.3 3.6 .3 22,6 2.8 2.1 19.1 18,7 15, 17.4 18,8 » 1 .7
AVERAGE ¢/ 3.1 . a.r 3 Ba | B .8 31.0 .0 40,0 i A4 W8 3.3
GPERATING EXPENSES
Flight Operations 10.5 10,7 1L.3 1.0 1.2 10,9 11.9 11,1 il.4 11.5 1L3 .1 11.0
Maintenance &k Overhaul b/ &9 Teb TFal 7.0 T.4 Tok Tl 1.2 7.7 8.0 7.7 1.8 T.b
Flight Equipment Depreciation 2.6 2,8 3.2 3.4 2,9 2,7 3.3 34 3.0 A A 4.9 4.5 4.5
Statlon & Ground 5.1 5.1 5.1 4.7 4.9 4.8 5.9 5.3 5.4 5.8 5.9 5.8 5.8
Passenger Services 2.5 2.4 2.4 2.3 2.6 2.6 2.7 2.5 2.6 2.9 2.6 2.7 2.6
Ticketing, Salav and Promotion 4.0 4.7 5.0 5.0 5.4 5.5 4.8 4.3 ;.; 4.7 4.6 4.3 4.5
General and Administrative i 2,1 2,8 2:6 2,8 2.6 9 " 250 2.1 £sd Y
TOTAL .1 5.8 1.0 %.,0 7.2 3.5 7.9 5‘.4 36.8 39.3 39.1 3.3 3.2
{uNITS PER TONNE-KILOMETRE AVAILABLE ]
{In United Statés Cents)
OPERATING REVENUES
Scheduled Services 23.1 22,1 22.1 22,0 22.6 22,2 21.2 x.8 21.8 21.3% 2.5 20.4 19.%
Nonescheduled Services 11.0 19,4 8.8 i3,9 15.6 10,0 15,3 14.8 12,2 12,3 12.8 12,5 17,9
AVERAGE ¢/ 25,2 2.4 2.5 22| 2.3 224 | 2.4 " ' 0 .5 . 19.9
OPERATING EXPENSES )
Flight Operations 6.6 6,5 6.7 6.4 6.5 6.4 6.8 6.2 6.4 6.2 5.8 5.6 5.5
Maintenance & Overhaul b £.4 4.4 4.2 4.1 4.3 4.3 4.2 4.1 4.3 4.3 4.0 4.0 3.8
Flight Equipment Depreciation 2/ 1.6 1.7 1.9 2.0 1.7 1.6 1.9 1.8 1.7 2.4 25 2.3 2.2
Station &k Ground 3.2 3.1 3.0 2.7 2.9 2.8 3.3 3.0 3.3 3.1 3.0 2.9 2.9
Passenger Services 1.5 14 1.4 1.3 1.5 1.6 1,5 1.4 1.5 1.6 1.4 1.4 1.3
Ticketing, Sales and Promotion 3.0 , 2.8 2.9 2.9 3. 3.3 2.7 2.4 2.5 2.5 2.4 2.2 2.3
Genaral and Administrative 1.7 1.6 1.6 1.6 1.6 1.5 1,1 1.0 1.2 1.1 i,1 1,1 1.1
TOTAL 22,0 21,5 1.7 21.6 3.8 2.8 13 0y 1% 2.2 20,2 19.5 19.1
LUNIT PASSENGER REVENUE PER PASSENGER-KILOMETRE]
{in United States Conts)
SCHEDULED SERVICES f 356 | 35| 35| 355] 6 | dk0 | 356 | | m | ;| 38| 4| m
[PERCENTAGE DISTRIBUTION OF FINANCIAL DATA ]
{In Parcemtages)
OPERATING REVENUES
Schaduled Services
Passenger .2 80,0 .l ®.9 .4 =1 | -] 84.4 .6 ™. ».7 .7 .5
Cargo 1.1 11.6 n.6 10,1 10.8 0.0 9.3 8.7 8,1 7.6 7.3 1.2 - T.4
Mai) 5.4 5.3 4.9 4.7 3.9 4.0 EJ 3.1 3.1 g.’ 5.3 3.2 3,0
Total Scheduled Services 9.7 9%.9 7.0 1.1 9.1 %7 » [ ] . R 5.3 B.1 o
Non~schaduled Services 2.8 1:; 11 0.9 1.1 1.} 2.6 25 F 1.9 2.4 3.6 3.0
Tacidentsl L3 i 1.9 1.4 1.8 2.2 1,9 1,3 2,2 2,8 %,E L.s 2.0 ]
TOTAL OPERATING REVENUES 1000 100.0 100,0 100.0 100.0 100,0 100,0 100.0 1066 ¥ N 00, s
OPERATING EXPENSES
Flight Operations 29.9 29.9 30.6 3.5 0.1 29,8 315 . n.o 29.2 a9 2.9 20,9
Maintenance & Ovarhaul 2/ 19.8 20.5 19.5 19.5 19.8 20,2 19.4 20,5 2.8 20.5 19.7 20.4 19.8
Flight Equipment Depreciation 1.3 1.9 8.8 9.5 7.6 1.5 8.7 8.9 8.3 1.3 12,4 1.7 1.8
Station & Ground 14.5 u.3 13.8 13.0 13.3 13,0 15.6 i4.9. 14.7 n.7 15.0 15.2 15,1
Passenger Service, 7.0 6.7 6.4 6.3 6.9 7.2 T.l 7.0 7.1 7.3 .8 7.0 6.9
Ticketing, Sales & Promotion %7 131 13.5 1%3.8 4.6 15.2 12,6 12,1 12,2 12.0 11,7 11,2 1.9
Genera) & Administrative 1.8 1.6 1.4 T.4 1.5 7.1 C 5.1 5.3 5.9 5,0 5.5 5.6 5,6
TOTAL OPERATING EXPENSES 100.0 s I NS 1000 100,0 100,0 100,0 100.0 1000 100,0 100,0 100.0 100,0 100,0

Notes: 5/ On Ist January 1957, 2 new classification of Operating Expenses became effective in the United States, so that the figures shown for Station & Ground,
Passenger Services, Ticketing, Sales & Promotion and General k Administrative expenses are not strictly comparable before and after this date.

E/ Beginning 1960, in accordance with the changes made in ICAQ's Air Transport Reporting Form "F" [Profit and Loss Statement), the expense ltem
"Flight Equipment Depreciation” also includes "Ground Property and Equipment Depreciation”, and "Amartization of Development and Pre-operating

Costs"”, the latter being previously classified as & non-operating expense, I

¢’ lIncluding incidental Revenues,

INTERNA[TONAL C1VII AVIATION ORGANIZA I'TGN FOOMONGOS AND STATISTICS BRANCH { May 1965)
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TABLE 10

ANNUAL PERCENTAGE CHANGES IN OPERATING REVENUES AND EXPENSES, 1951-1964

Scheduled Airlines of all ICAD Contracting States
TOTAL DOMESTIC AND INTERNATIONAL SERVICES

01 319V

DLICALPTION 1952/51 | 195352 | 1954/53 | 1955/54 | 1956/55 | 1957/s6 | 1959/57 | 1959/58 | 1960/59 | 1061/60 | lo62/6L | 1lgey6z | 1064/63 ¥
LEtinllind ReVENUSS
seneduked Services

Pazcenger + 15.8 + 14.2 + 12.3 + 1B.9 + 15.8 + 13.4 + 4.7 + 17.3 + 12,1 + 6.5 + 12.0 + 10.5 + 14.3
Juxge + 10.2 + 8.9 + 8.5 + 21.7 + 10.3 + T.4 + Q.4 + 13.8 + Teb + B9 + 10.5 + 12.9 + 18.2
Sail + 8.3 + 3.6 + 4.6 + 3.8 + 10.90 + 2.9 + 0.5 + 11.1 + 104 + 8.3 + 10.5 + 7.6 + 6.2
Total Schaduled Services + 4.4 + 12.6 + 11.2 + 18.1 + 14,8 + 12.1 + 4,0 + 18,6 + 11.6 + 6.8 + 11.8 + 10.6 * 14.3
Lunescheduled bervices - 20.7 - 2.2 +13.3 + 21.6 + 32,3 + 65.9 + 10.3 + 0.7 + 22.5 + 27.0 + 45,1 - 1C.9 + 11.8
I liciaental + 31.4 + 39,1 -12.5 + 16.1 + 56.9 + 4.9 - 12,1 + 41.5 + 27.8 + 5.9 + 15.0 + 20.8 + 14.0
TUTal OPedaTING REVENUES + 13.6 + 12.9 + 10,6 + 18,2 + 16.0 + 13.1 + 3.8 + 16.6 + 12.4 + 7.5 + 13.2 + 9.8 + 14.2

LU NN SR St 13
#liget Uperations + 15.3 + 13.¢ + 8.5 + 15.9 + 15.1 + 21.3 + 0.6 + 11.5 + 8.3 <+ 8.0 + 9.8 + 6,1 + 8.8
ce.-turnonce « Overhaul + 20,1 + 8.4 + 8.7 +17.9 + 20,0 + 11.9 + 5.3 + 14.9 + 10.6 + 5.8 + 10.3 + 1.0 + 11.9
FI1 vt scuipment Depreciationbi + 16,7 + 24.8 + 12.4 + 2.2 + 11.7 + 35.2 + 2.9 + 17.8 + 43.7& + 24.5 + 4.5 + 4.0 - Q.1
Ctier + 14.3 * 10.7 + 9.0 + 19:% + 16,2 + 13.5 + 2.2 + 1%.5 + 13.2 + 10.5 + 9.9 + 9.7 + 14.7
JCTAL OFERATING SAPANS: +15.9 +12.3 + 9.1 +166 + 16,3 +17. + 2.4 ¢ 144 + 14.0 +10.5 + 9.3 . b4 « 10.9

“otes: a

Ba

1764 figures estimated,

a non-operating expense,

Beginaing 1968, in accordance with the changes made in ICAQ's Air Transport Reporting Forms, the item Flight Equipment Depreciation also includes
"Ground Property and Equipment Depreciation’”, and "Amortization of Development and Pre~Operating Costs™, the latter being previously classified as

NVTERNATIONAL CIVIL AVIATION ORGANIZATION

ECONOMICS AND STATISTICS BRANCH {Mav 1963)



TABLE 11

CONSOLIDATED BALANCE SHEET, 1961-1963

Scheduled Airlines of all ICAO Contracting States
TOTAL DOMESTIC AND INTERNATIONAIL SERVICES

U. S, DOLLARS

PERCENTAGE DISTRIBUTION

ASSETS AND LIABILITIES (MILLIONS)
1361 1962 1963 1961 1962 1963
ASSETS
1. Cumrentassels..........cooiiininiiriiiiieiaeinaeananes 2 042 2 401 2 522 25.2 27.5 28,1
2. Equipment purchase funds.............ccooooiiiiiis 246 238 411 3.0 2.7 4.6
3. Otherspecial funds..........cccevevireiiiiiiieinininnnnn 74 60 39 0.9 0.7 0.4
4. Fiifht equipment before depreciation.................... (7 012} (7 5?5; (7 903 - - -
.1 Less: Reserve for depreciation.................... (-2 560 (-2 844 (=2 2 _ —_— —_
4.2 Flight equipment after depreciation............... 4 452 4 T31 4 656 55.1 4.1 51.9
, _ 1 - - -
5. Cipund propert and eaupment before depreciation. - | G20 | Uoew | @ | = | = | =
5.2 Ground property and equipment after depreciation 756 724 795 9.3 8.3 8.9
I T T 21 5 3 0.3 0.3 0.3
7. Investments in affiliated companies..................... 129 146 115 1.6 1.7 13
8. Deferred Charges. .........c.uviiieieeiiierennnunarinirnns (231) (251) (233) (3.0) (2.9) (2.6)
8.1 Development and pre-operating costs............ 143 117 96 1.8 . 1.1
8.2 Other deferred charges............ocoevivvvrninnns M 134 137 1.2 1.6 1.5
S. iIntangibleassets..................ovehee e iararereries 3 5 6 0.0 0.1 0.1
10, Otherassets.....oc..oiueiereruneennieeiiieeesiinesennn 129 160 161 1.6 1.7 1.8
1. TOTAL ASSETS 8 089 8 741 8 969 100,0 100.0 100,0
LIABILITIES
12. Currentliabilities.............ccooiiiiiiiiiiiiininniinns 1 369 1581 1759 1649 18,1 19.6
13. Unearned transportationrevenues............c.ovvvveen 27 37 361 3.3 3.9 4.0
14. Deferredcredits...........oooviniiiiiiiiiiiieieniaens 233 280 385 2.9 Je2 4.3
15, Operating reserves. . ........cociviiieiniiiiireiincnrnenns a 90 72 1.0 1.0 0,8
16. Self insuranCe resServes...........coiveviieneeinenvinrunss (] n 19 0.9 0.8 0.9
17, Otherreserves. .......o..oviiiiiiiriiiererinainsenenens 88 120 126 1.1 1.4 1.4
18. Advances from affiliated companies..................... 37 38 13 0.5 0.4 0.2
19. Other liabilities. .. ..........oovviriiiiiniaraanrsernnnnns. T2 65 56 0.9 0.8 0.6
2. Longtermdebt. . .. ... ..., 35 3 938 3 729 - 46.8 45.0 41,6
21 Capital StOCK. .. ..cvttvt i i, 1 480 1691 1 814 18.3 19.3 20,2
22. Capital SUIPIUS. . ...ovi it 492 522 564 6.1 6.0 6.3
23. Unappropriated Balance of Profit or Loss (—) +108 +8 +11 1.3 C.1 0.1
24 TOTAL LIABILITIES 8 089 8 741 8 969 100,0 100.0 100.0
Note: The amounts indicated above contain estimates as to approximately 11% of the world totals in 1961 and 1962,

and 8% in 1963,

~ T RNATIONAL CIVIL AVIATION ORGANIZATION
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TABLE 12

CONSOLIDATED PROFIT AND 1.OSS STATEMENT, 1961-1963
Scheduled Airlines of all ICAO Contracting States

TOTAL DOMESTIC AND INTERNATIONAL SERVICES

U. 8. DOLILARS
PROFIT AND LOSS STATEMENT (MILLIONS) PERCENTAGE DISTRIBUTION
1961 1962 1963 1961 1962 1963
1. Scheduled SErVICES. .. ... ovieeeeenrnaarranneeeneeenss (5 388) (6 022) (6 661} (92.8) {91.7) (92,3)
11 Passenger..........cccviiiniiinnersniiiaineinees 4 561 5 107 5 645 8.6 T1.8 78.2
WA 1.2 Excess baggage....... PR R 62 7% 81 1.1 1.2 1.1
o 1.3 Freight, express and diplomatic bags............. 478 522 594 842 7.9 8,3
z LA Mail.. oo i 287 317 341 4,9 4.8 4.7
> 2. Non-scheduled flights. ... . .. ..., 235 341 304 4.1 5.2 4,2
® 3. incidentalrevenues................coveeiiiiiiiiiirenane 180 207 250 3.1 3.1 3.5
4. TOTAL OPERATING REVENUES......oocciih i ivicnnnn 5 803 6 570 7 21% 100.0 100,0 100,0
B Flight operations. ... ...t iirineuancnniinienrsnrenes (1 599) (1 756) (1 863) (27,0 (27,1) (21.0)
El Flight crew salaries and expenses................ 356 gz; 623 9.4 9.2 1900
5.2 Aircraft fuel and o). ... .cooeeirireie e T4 41 897 3.1 13,0 3'0
5.3 Flight equipment insurance and uninsured losses.. 131 i 143 2,2 2.2 .1
54 Rental of flight equipment................ccoevu.. % 1 37 1.6 1.8 . 20
5.5 Other flight eXpenses. .......cc.overvvrvereeaennss 44 >3 63 0.7 0.9 0.9
6. Maintenance and overhaul............cooeviiunnen. s 1092 1205 1a7 18.5 18,6 17.7
7. Depreciation and amortization. ... .....cvvueeeeviioenn (757) (5’3; (826} (2.8} (22.3) {12,0)
v 7.1 Normal depreciation of flight equipment.......... 633 pis 663 10.7 10,0 9.6
" 7.2 Normal depreciation of ground property and equip. 76 1 92 1.5 14 1.4
z 7.3 Extra depreciation (in excessof cost)............. 2 1 0.0 0.0 0.0
w 7.4 Amortization of develop. and pre-operating costs. . 46 8 10 0.8 0.9 1.0
» 8 Station and other ground expenses. ..................... (a73) (970) (1 047) (14.7) 15.0) (15,20
w 8.1 Landing and departure fees...................... 129 159 178 241 243 2.6
8.2 Other eXpPenses. .........o.oveveeeveerinreninns T44 81l 869 12.6 12,5 12,6
9. PaSSENger SEIVICES. . ... ....c.ccviiireorrrsiiinreineninns 434 40 515 T3 T3 7.5
10. Ticketing, sales and promotion. . .........c..eeoeeiiennn. 848 925 1 016 4.5 14.3 .7
11. General znd administrative.............. TR 299 329 385 5el 5.1 5.6
12, Other operating @XPenses. . ......oouvuivererrariioisans 19 21 22 0.3 0.3 0.3
13, TOTAL OPERATING EXPENSES. ......ocvvvivinininenns. 5921 6 473 - 6 889 10,0 100.0 100,0
14, OPERATING RESULT.....ocoviiiiiiiininiineeennanenns -118 +97 +326
@ 15. Retirement of property and equipment.................. 22 +27 +9
Z 16 Interest. .. ..o -188 ~226 -212
%< 17. Payments from pubiic funds not allocated eisewhere. .. .. (+160) (+168) (+154}
= 17.1 Direct subsidies. .. .....c..iovvivreniiinirinienns +130 142 +142
by 17.2 Other payments... .. e e e e ra e +30 26 +12
O 18, Affiliated COMPANIs. .. ...ovvverreenereeneiinerneinennins -2
g 19. Other non-operating items. . ..\v.ovveeveerineeenrreeeenns 1 -1 } -1 =35
Z 20. NON-OPERATING ITEMS (balance)............c..oeon.. -1 -38 86
21. PROFIT OR LOSS (—) BEFORE INCOME TAXES.......... =125 +9 +240
22, INCOME RAXES. ..t e nerse e enaeiteetee e e ieeeeineenanss -8 -86 ~128
23. PROFIT OR LOSS (—) AFTER INCOME TAXES........... =133 =27 +112
R
CONSOLIDATED STATEMENT OF RETAINED EARNINGS Lo
1961 1962 1963
1. Opening Balance {at beginning of the year) 330 108 8
2. Net Loss for 1961
{Item 23 of Profit and Loss Statement above) =133 =27 +112
3. Adjustments to current and previous years’ results =51 =31 -5
4. Appropriations {adjustment) & 6 -28
5, Dividends -4_4 :.i ﬁ
6, Closing Balance {at end of the year)
{Carried to ltem 23 of the Balance Sheet) +108 +8 +11
Note: The amounts indicated above contain estimates as to approximately 11% of the world totals in 1961 and 1962,
and 8% in 1963,
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TABLE 13
REVENUES AND EXPENSES PER TONNE-KITLOMETRE,

1961-1963

Scheduled Airlines of all ICAO Contracting States

TOTAL DOMESTIC AND INTERNATIONAL SERVICES

U.S. CENTS PER U.S. CENTS PER
TONNE~-KM PERFORMED TONNE-KM AVAIT.ABLE
ACCOUNTS

1961 1962 1963 1961 1962 1963

1. Scheduled SEIVICES. . ..........ciiriiiiiiiiiiinnanienninn (40.1) (39.8) (39.3) 20,7 20,2 19.8

11 Passenger............cooecieiiiiniiiiiniinranens 44,6 44 .8 4.0 - - -

W 1.2 Excessbaggage................cooiuiinunieennens 54,6 54.5 5540 - - -
> 1.3 Freight, express and d;plomatlc bags............. 20.2 18,0 19.0 - - -
z L4 Mail. .o i 39.7 3.4 39,8 - - -
- 2. Non-scheduledflights...............ocoiiiiiiiniinnenn 21,1 2.9 2.2 u.4 15.6 15.3
& 3. Incidentalrevenues. ... ........cooveiriiiiiiiniineinenen. - - - - - -
4. TOTAL OPERATING REVENUES........coiviiiiininannn 39.9 3.2 3942 2.0 20,5 20,2
I (11.0) (10.5) (10.1) (5.8) (5.5) (542)

5.1 Flight crew salaries and expenses. ............... 3.8 3eb 3.4 2.0 1.9 1.7

5.2 Aircraftfuelandoil.......................cooenee. 5¢3 5.0 4.9 2,8 2.6 2.5

5.3 Flight equipmentinsurance and uninsured losses.. 0.9 0.8 0.8 0.5 0.4 0.4

5.4 Rental of flight equipment........................ 0.7 0.7 0.7 0.3 Oud 0.4

5.5 Other flight expenses...............ccovevniiiens 0.3 0.4 0.3 0.2 0.2 0.2

6. Maintenanceandoverhaul...................cocvuevvin.. Te5 T+2 6.6 3.9 367 T4

7. Depreciation and amortization. ..................cc...... (5.2) (4.7) (4.5) (2.7) (2.5) (2.3)

“ 7.1 Normal depreciation of flight equipment.......... 4.4 3.8 3.6 2.3 2,0 1.9
@ 7.2 Normal depreciation of ground property and equip. 0.5 0.5 0.5 0.3 0.3 0.2
z 1.3 Extra depreciation (in excessof cost)............. 0.0 0.1 0.0 0,0 0.0 0.0
: 7.4 Amortization of develop. and pre-operating costs.. 0.3 0.3 0.4 0.1 0.2 0.2
» 8. Station and other ground expenses...................... (6.0) (5.8) (547) (3.2) (3.0) (2.9)

b 8.1 Landing and departure fees...................... 0.9 1,0 1.0 05 0.5 .

8.2 Other expenses............covvvinvninineennrnnnen. 51 4,8 4.7 2,7 2,5 2.4

9, Passenger SeIVICES. ... .....ovveverieeeronrsernneeenirens 340 2.8 2,8 1.6 1.5 1.4

10. Ticketing, sales and promotion..................coouunns 5.8 5e5 55 Jel 2,9 2.9
11. General and administrative. .......... e 2.1 2.0 2.1 1.1 1,0 1,1
12. Other operating eXpenses.......oovvvvrierineinrereennnes 0.1 0.1 0.l 0.0 0.1 0.
13. TOTAL OPERATING EXPENSES. ....ccvviiiinininrrienne, 40,7 38,6 3.4 21.4 20,2 19,3
14, OPERATING RESULT . ......viiiiiiiiiciinisnnns ~0.8 40,6 +1.8 04 40,3 40,9

o 15. Retirement of property and equipment.................. 40,2 40,2 +0.0 +0,1 +0.1 40,0
Z16. Interest.........covvvvnenn... TR “1.3 <l.4 -1.1 ~0,7 -0,7 -0.6
=< 17. Payments from public funds not allocated elsewhere. . ... +l.1 +1,0 +0.8 10,5 40,5 0.4
ﬁ 17.1 Direct subsidies.................covverivennnnss, +0.9 +0.8 +0.8 0.4 +0.4 +0.4
o 172 Other payments........ccoovviviiinncirneennnnn. +0.2 40,2 +0,0 +0.1 40,1 +0,0

o . ili ed S L 1 v et e e - &
: 18. Affiliat cornpan'aes‘ } 2.0 0.0 -0.0 0.0 0.0 =0,0
o 19. Other non-operating items. . .. ......covvvrnienrinninenns 7 0,2 0,1
Z 20. NON-OPERATING ITEMS (balance).................... «0,0 0.2 0,5 ~0.1 -0,1 0.3
21. PROFIT OR LOSS (—) BEFORE INCOME TAXES......... 0,8 +0.4 +1.3 ~0,5 40,2 +0.6
72 11Tele 4 B € ) (- S =0,.1 0,5 0.7 0,0 - wilde 3 0ol
23. PROFIT OR LOSS (—) AFTER INCOME TAXES .......... 0,9 0,1 0,6 ~0,5 0.1 40,2
Note: The amounts indicated above contain estimates as to approximately

11% of the world totals in 1961 and 1962, and 8% in 1963,
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LTABLE 14

REGIONAL ANALYSIS - 1963

PERCENTAGE DISTRIBUTION OF ASSETS AND LIABILITIES

IN 6 REGIONS OF THE WORLD
Scheduled Airlines of ICAO Contracting States in each Region*

AL TIC AND INTERNATIONAL SERVICE
PERCENTAGE DISTRIBUTION
AND LIABILITIES FAR EAST
ASSETS AN ANM(%:RRTIQ A| EUROPE Oggkf; 1&; | Ai‘d‘;};‘f& a| AFRICA M;:il;.lf
ASSETS

L Current asselS. ...ttt i arinenenes 28.06 26.94 27.92 29.56 46,23 20.95
2. Equipment purchase funds.........oovvevnnnieirieinnns 4,22 6.61 3,55 0.42 2.30 -
3. Otherspecialfunds............cooiiiiiiiiiiiiiiiiienann, 0.25 0.35 1.22 0.98 2,18 0.03
4. Flight equipment before depreciation.................... (95.77) (86.38; (73.14; (61.15) s (52.74) (78.29)
4.1 Less: Reserve for depreciation.................... (—40,21) (-38.07 (-25,22 (-12,60 -19,78) | (-21.87

4.2 Flight equipment after depreciation............... 55.56 48,31 47.92 48.55 32.96 56,42

5. Ground property and equipment before depreciation.... {15.22) (17.95) %16.68 (6.58 Em 514.18)
5.1 Less: Reserve for depreciation.................... 1. (= =6 (-2.61 = 2

5.2 Ground property and equipment after depreciation 7.9 10.65 10.64 3.97 12.44 9.66

£ = £ T 0.02 0.62 0.87 0.96 0.25 2.47
7. Investments in affiliated companies.,................... 1.74 1.16 0.79 2.35 0.14 2.19
8. Deferred charges. -..... e b e iraee e (1.85) (1.79) (3.76) (12.27) (0.85) (6.96)
8.1 Development and pre-operating costs............ 1.16 0,20 2,61 2,63 0.40 3.88

8.2 Other deferred charges...............civvevnnnnn. 0.69 1.59 1,15 9.64 0.45 3.08

9. Intangibleassets.............cccoviviviiinnnns Cererrerene 0.02 0.08 0.05 0.11 0.84 -
10. Otherassets..........oiviiiiiiiieiiniininnirnriiennennss 0.73 3.49 3.28 0.83 1,81 1.32
11. TOTAL ASSETS 100,00 100.00 100,00 100,00 100.00 100,00

LIABILITIES
12. Currentliabilities................oiiiiiiiiiiiiiiiinn, 19.78 17.73 13.14 29.39 32.64 26.90
13. Unearned transportationrevenues...................... 2.48 6.20 4.30 4.58 6.79 7.79
14. Deferredcredits...........ccoovvveinerniinnrinnerneenns 6.46 2.5 0.52 0.31 4.35 0.67
15, Operating reserves. ... ...cocvvvnriroveninerarernsnsenes 0.67 0.82 0.57 1.54 2,70 0.21
16, Self insurance reserves.........cc..ovveinvinieenaraanen. 0.62 1.06 2.66 0.38 0.91 -
17, Otherreserves.........ccovuveerreriieenneneenrenrenronss 0.00 1.78 5.98 4,00 3.55% 9.14
18. Advances from affiliated companies..................... 0.18 0.17 - 0.08 - -
19. Otherliabilities..........cooviiriiiiiiiiiiiiaiiinnnnn. 0.%0 0.5 3.65 0.43 3.91 0.34
2. longtermdebl........cooiviiioiiiineiiiieeniriinenas 44.75 40.37 32.55 36.34 25,07 42.99
21. Capital stock.......... i e sest bt e e sy 5.98 39.31 37.10 ¥».09 14.25 12,57
22, Capital surplus. ... ......iiiieiiiriieeciienrnaranns 10.50 1.53 0.29 1.8 4.47 0.25
23. Unappropriated Balance of Profit or Loss (—) ‘

\ 8.28 ~11.47 -0.76 =14 .25 1.36 =0,86

24. TOTAL LIABILITIES 100.00 100,00 100,00 100,00 100,00 100.00

* Reporting airlines only - See page 68 for list of reporting airlines with

Headquarters in each Region,

figures,

No estimates are included in the above

The Regions are shown by order of

importance in the amount of Total

Assets,
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TABLE 15

REO L L - 1963

REVENUES AND EXPEN§E§ PER TONNE KILOMETRE PERFORMED
IN 6 REGIONS OF THE WORLD

Scheduled Airlines of [CAO Contracting States in each Region¥*
TOTAL DOMESTIC AND INTERNATIONAIL SERVICES

) UNITED STATES CENTS PER TONNE-KILOMETRE PERFORMED
FAR EAST
ACCOUNTS NORTH LATIN MIDDLE
AMERICA | FUROPE Oé’ﬁﬁgti) AMERICA| ATRICA EAST
1. Scheduled SemViCeS. . ........couverrnerrereniiiararanness (37.9) (43.1) {40.2) (32.0) (36.9) (42.0)
11 Passenger...........covciiiiiinnriaineaaineans .. 43.2 47.2 42,2 34,2 40.5 45.5
A 1.2 Excess Daggage...........ovvvvvevrvvnnnniecinnn. 47.3 66.8 67.2 47.1 82.8 80.2
=) 1.3 Freight, express and diplomatic bags............. 16.7 22,2 24.8 19.9 21.9 22,5
5 L4 Mail.....oooe i i e e 28,9 62,1 60.3 86.9 41.2 60.5
> 2. Non-scheduled flights................. b eeenreraneaeennis 18.4 21.7 23.2 16.7 57.1 28.7
& 3. Incidentalrevenues................v... PN - - - - - -
4. TOTAL OPERATING REVENUES. .........ooivvviinnnnnns 36.7 44.8 40.5 34.6 41.4 44.4
5. Flight operations. ............cooviiiemninnnienrneeenenns. (9.4) (11.0) (9.5) (11.8) (19.1) (9.8)
5.1 Flight crew salaries and expenses................ . 3.2 2.2 3.3 2.8 2,7
5.2 Aircraft fuel and oil..........ccooeniiiiiiiineeenn. 4.7 5.1 5.2 5.7 4.6 5.1
5.3 Flight equipment insurance and uninsured losses. 0.6 1.1 1.1 1.5 1.4 1.4
54 Rentat of flight equipment....................... 0.4 0.8 0.7 0.3 10,0 0.6
5.5 Other flight expenses...........coovvvnivveninnnns. 0.1 0.8 0.3 1.0 0.3 0.0
6. Maintenance and overhaul............ . 6.6 6.8 6.2 5.5 6.9 6.5
7. Depreciation and amortization. . ...........coeeerennnss (4.1) (5.6) (5.5) (3.3) (2.9) (6.0)
" 7.1 Normal depreciation of flight equipment......... 3.3 4.6 4,2 2.8 2.0 4,1
Pt 7.2 Normal depreciation of ground property and equip 0.4 0.7 0.7 0.3 0.6 0.5
2z 7.3 Extra depreciation (in excess of cost)............ - 0.0 0.0 0.0 0.0 -
:‘ 7.4 Amortization of develop. and pre- operattng costs. 0.4 0.3 0.6 0.2 0.3 1.4
> 8. Station and other ground expenses..................... (5.9) (6.1) (3.7) (3.8) (2.9) (5.5)
W 8.1 Landing and departure fees......... v enanan . 1.6 1.2 0.9 1.2 1.4
8.2 Other expenses....... berereas et eeree s " 5.2 4.5 2.5 2.9 1.7 4.1
9. Passengerservices....,..........o0vu.e veeens Crerees 2.6 3.3 2.5 3.2 1.7 2.4
10. Ticketing, sales and promotion. ........ e eerairereras 4.3 8.3 6.6 6.4 5.3 7.0
11. General znd administrative......... e eserenes 1.7 2.7 2.7 2.6 3.3 4,2
12. Other operating expenses..........covvevnveenses beveere - 0.2 0.0 1.1 0.6 0.1
13. TOTAL OPERATING EXPENSES,......covvivivniinnennns 34.6 44.0 36.7 37.7 42.7 41.5
14. OPERATING RESULY................ e 2.1 0.8 3.8 ~3.1 -1.3 2.9
s 15. Retirement of property and equipment................. 0.1 0.1 -0.1 -0.5 0.0 ~0,1
el LI 110 ) S -1.1 -1.5 -0.9 -0.5 -0.4 -0.9
aY Payments from public funds not allocated elsewhere.. .. (0.8) (0.9) (0.0) (1.5) (3.3) -
& 17.1 Direct subsidies............. P 0.8 0.8 0.0 0.9 3.0 -
o 17.2 Other payments. .. ....cooviviiiiiinineiriennnnes - 0.1 - 0.6 Q.3 -
© 18. Affiliated COMPANIES. .. ..o.oovvvrrviiiireeriiranrennenes 0.0 ~0.1 0.0 0.0 0.3 0.2
g 19. Other non-operating items...........covvvrviernirerennas 0.1 -0.9 -0.2 -1.6 0.0 -0.0
Z 2. NON-OPERATING ITEMS (balance)..............cenets -0, 1 -1.5 -1.2 -1,1 3.2 -1.2
~ 21. PROFIT OR LOSS (—) BEFORE INCOME TAXES......... 2.0 -0.7 2.6 -4,2 1.9 1.7
22, INCOME@ laXeS. ... . .. it rie it rar i aaanen ~-1.0 ~0,0 =0.5 -0.1 =0.0 ~0.0
23. PROFIT OR LOSS (—) AFTER INCOME TAXES.......... 1.0 -0.7 2.1 4.3, 1.9 1.7
* Reporting airlines only - See page 68 for list of reporting airlines with The Regions are shown by order of
Headquarters in each Region. No estimates are included in the above importance in the amount of Total
figures, Operating Revenues,
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TABLE

16

ALY

- 1963

REVENUES AND EXPENSES PER TONNE-KILOMETRE AVAILABLE
IN 6 REGIONS OF THE WORLD

Scheduled Airlines of ICAO Contracting States in each Region¥*
TOTAL DOMESTIC AND INTERNATIONAL SERVICES

UNITED STATES CENTS PER TONNE-KILOMETRE AVAILABLE

: FAR EAST
ACCCUNTS NOR ['H LATIN . MIDDLE
I | EUROPE {ASIA & AFRICA
AMERICA OCEANIA) | AMERICA EAST
1. Scheduled SEIVICeS. .. .. ..vure e ieeriinarereneenes 18.1 22.6 23.4 19.2 19.5 22.0
11 Passenger............ccciiiiiiiiiiineneinianees - - - - - -
u 1.2 Excessbaggage............coovviiiiiiciiiiiinnns - - - - - -
= 1.3 Freight, express and diplomatic bags............. - - - - - -
z 14 Mail........ P R e - - - - - -
> 2. Non-scheduledflights...........ccco iiiiiiiiiinese 14.1 17.3 18.6 13.3 44,1 22,9
= 3 Incidentalrevenues.............oooiiiiiiiiiiiii i iias s - - - - - -
4. TOTAL OPERATING REVENUES......................... 18.1 24.1 23.9 21.2 22.7 24,2
5. Flght Operathons. ..........c.cooivvvirnieiaeneenreeeesnns (4.7) (5.9) (5.6) (1.2) (10.5) (5.3)
5.1 Flight crew salaries and expenses. ............... 1.8 1.7 1.3 2,0 1.5 1.5
52 Aircraftfueland oil............coiiiiriiiiiinins 2.3 2.7 3.0 3.5 2.5 2.7
5.3 Flight equipment insurance and uninsured losses. 0.3 0.6 0.7 0.9 0.8 0.8
5.4 Rental of flight equipment........................ 0.2 0.5 0.4 0.2 5.5 0.3
5.5 Other flight expenses..............ovviiirernnes. 0.1 0.4 0.2 0.6 0.2 0.0
6. Maintenanceand overhaul................... e 3.3 3.7 3.7 3.4 3.8 3.5
7. Depreciation and amortization..............c.cveeveess (2.0) (3.0) (3.2) (2.0) (1.6) (3.3)
o 7.1 Normal depreciation of flight equipment.......... 1.6 2.5 2.5 1.7 1.1 2.2
e 7.2 Normal depreciation of ground property and equip 0.2 0.4 0.4 0.2 0.3 0.3
z 1.3 Extra depreciation (in excessof cost)............. - 0,0 0.0 0.0 0.0 -
: 7.4 Amortization of develop. and pre-operating costs. . 0.2 0.1 0.3 0.1 0.2 0.8
» 8. Station and other g:ound OXPENSES. ...\irrrrerrennasan (2.9) (3.3) (2.2) (2.4) (1.6) (3.0)
w 8.1 Landing and departure fees...................... 0.3 0.9 0.7 0.6 0.6 0.8
82 Otherexpenses............coovvvnnines farranrees 2.6 2.4 1.5 1.8 1.0 2.2
9. Passenger services. . ... f e ee e e 1.3 1.8 1.5 | 1.9 0.9 1.3
10. Ticketing, sales and promotion,............cccivvernns . 2.1 4.4 3.9 3.9 2.9 3.8
11. Generaland administrative................coovviii 0.8 1.5 1.6 1.6 1.8 2.3
12. Other operating expenses. .....ccvvvvvrviiiviireninaieens - 0.1 0.0 0.7 0.3 0.1
13. TOTAL OPERATING EXPENSES...........coivvvinninns. 17.1 23.7 21.7 23.1 3.4 22.6
14, OPERATING RESULT......oiviiiiieiiiiiniincaninns 1.0 0.4 2.2 -1.9 0,7 1.6
o 15. Retirement of property and equipment................. 0.0 0.0 =0.1 ~0.3 0.0 0.1
Z 16. Interest....... e e -0.5 -0.8 -0.5 -0.3 0.2 -0.5
. Payments from public funds not allocated elsewhere. ... (0.4) (0.5) (0.0) (0.9) (1.8) -
x 17.1 Direct subsidies. .............ooiiiiinrcnnniens 0.4 0.4 0.0 0.5 1.7 -
a 17.2 Other payments.........coovvveeeeerirnnnnsss - 0.1 - 0.4 0.1 -
© 18, Affiliated COMPANIES. . .....ocreiiirerriiireianniieenas 0.0 ~0.0 0.0 0.0 0.1 -0.1
S 18, Other non-operating items. . ...............cocuveinniens 0.1 -0.5 -0.1 -1.0 ~0.0 -0.0
Z 20. NON-OPERATING ITEMS (balance)......... U -0.0 -0.8 -0.7 -0.7 1.7 0.7
21. PROFIT OR LOSS (—) BEFORE INCOME TAXES......... 1.0 ~0,4 1.5 -2.6 1.0 0.9
&- |I'\C0me taXBS ........................................... "0.5 “000 "’003_ "'0.0 "’000 -0.0
23. PROFIT OR LOSS (—) AFTER INCOME TAXES.......... 0.5 -0.4 1.2 -2.6 1.0 0.9

e

Headquarters in each Region,

figures.

* Reporting airlines only - See page 68 for list of reporting airlines with
No estimates are included in the above

The Regions are shown by arder of
importance in the amount of Total

Operating Revenues,
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LIST OF AIRLINES INCLUDED IN EACH REGION
The regional statistics shown in Tables 14, 15 and 16 are not complete for each region, i, e, they refer only
to the countries and airlines for which financial and traffic statistics have been filed with ICAO for the year 1963, The
countries and airlines included in each Region are as follows:
NORTH oMERICA FAR EAST
CANADA Adr Canada (ASIA AND OCKANIA)
{anadian Pacific Airlines AUSTRALIA QUANTAS
“webecalr CHINA China Airlines
UNITED STATES Civil Air Transport
Aerovias Sud Americana North Central Airlines INDIA Air India Internationsl
Airlift International  HNortheast Airlines Indian Airlines Corp.
Alaska Airlines Northern Consolidated INDONEST
Alaska Coastal-Ellis  Northweat Airlines A GARUDA Indonesian Airways
Allegheny airlines Ozark Air Lines JAPAN Japan Airlines
Aloha Airlines Pacific Air Lines s
American Airlines Pacific Northern NEW ZEALAND Tasmen Empire Airways
Bonanza Air Lines Pan American-Grace PAKISTAR Paicistan Int. Alrlines
Braniff sirways Pan American World Airways ) .
Caribbean-Atlantic Piedmont aviation THAILAND THAL Airways Co. Ltd.
Central Airlines Reeve Aleutian
Chicago Helicopter Samoan Airlines "
Continental Air Lines  San Francisco & Oakland LAVIN AMERICA
Cordova Airlines Helicopter Airlines ARGENTINA Aerolinenss Argentinas
Delta Air Lines Seaboard World Airlines Aerotranaportes Del Litoral
Eastern Alr Lines Slick Corporation AUSTRAL
Plying Tiger Line Gouth Pacific Air Lines , . o
Frontier Airlines Southern Airways BRAZIL (I;m:ir?)opoar:uil
Hawaiian Airlines Transportation Corporation Viﬁcr 8
Kodiak Airways America
Lake Central Airlines Trana-Texas Airways CHILE LAN-Chile
los Angeles Airways Trans World Airlinea
Mackey Airlines United Air Lines COLOMBIA horotaxt
Kays, Howard J, West Coast Airlines A;mcis ondor
Mohawk Airlines Western Alr Lines 5 A tica Medelli
National Airlines Western Alaska Afirlines T"c‘ sronautica Fedellin
New York Airways Wien Alaska Airlines axader
COSTA RICA Lineas Aereas Costarricenses
CUBA CUBANA
HONDURAS TAN
VENEZUELA Asrovias Venesolanas
N Lineas Aeropostal Venezolana
EUROPE Venezolana International
AUSTRIA Austrisn Airlines
BELGIUM SABENA AFRICA
PINLAND FPINKAIR AFRICA » Alr Afrique
KAR-ALR CONGO (LEOPOLDVILLE) Air Congo
FRANCE Alr France
E pian Airl
- Union de Transports Adriens ETHIOP1A thio ioas
GHRMANY Deutsche Lufthansa EAST AFRICA East African Alrways Corp.
Ai
GREECE Olympic Airways GHANA Chana Airways
ICELAND Flugfelag H.F. MALAGASY Alr Madagaacar
IRELAND Aer Lingus MOROCCO Royal Air Maroc
Aerlinte MOZAMBIGUE DETA
ITALY ALITALIA TUNISIA Tunis Air
LUXEMBOURG LUXAIR RHODESIA & NYASALAND Central African Airways
RETHERLANDS KIM - Hoyal Dutch Airlines UNITED ARAB REPUBLIC United Arab Airlines
POLAND Polish Airlines "LOT # 11 African States Signatories to the Yaoundé Treaty: Cameroun,
PORTUGAL TAP Central African Rep., Chad, Congo (Brazzaville), Dahomey, Gabon,
Ivory Coast, Mauritania, Niger, Senegal, Upper Volta.
SCARDINAVIA Scandinavian Airlines System
SPAIN Aviacién y Comercio g
IBEKIA MIDULE EAST
SWITZERLAND SWISSAIR Al Aden Airways
TURKEY THY - Turkish Airlines CTinls Cyprus Mrvays
UNITED KINGLOM British European Airways [VRAEL Bl-AL Israel Alrlines
British Overseas Airways Corp| L+BaliON Middle Last ifirlines
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TABLE 17

NUMBER OF AIRCRAFT IN SCHEDULED AIRLINE FLEETS - INTERNATIONAL AND DOMESTIC

ESTIMATED 1948-1964
(aircraft over 9 000 kg/20 000 1b maximum take-off weight)

Year of FUNBER OF AIRCEAPT IN SERYICH
firat
IKCRAFT TTPES antry t D » T
Listed according to iato [ 31 secembar o yoar
crximm take-off weight) | service 1948 1952 1956 | 158 1959 | 1960 1963 1962 1963 1964
Col.l Col.2 Cal.3 Col.4 Cel.5 Col.b Col. 7 Col 8 Col. 9 ‘Cnl. 10| Col. g__ﬂ
SRBO-JETS
Boeing 707 1958 - - - 6 n 143 159 87 20 242
Douglas IC-8 1959 - - - - 17 113 149 o8 185 5
Tickars Y010 1964 - - - - - - - - - u
Convair 990 1962 - - - - - - - 2 ;3] %
Boeing 720 1960 - - - - - 24 ;] 19 125 130
Convair 080 1960 - - - - - 12 45 5 60 64
Tupoley TU-104 1956 - - - - - 4 4 5 5 5
DN Cowmt 4 1958 - - - & 2 42 53 61 60 59
4 Boeing 727 1963 - - - - - - - - é i
-4
DH-121 Trident 1963 - - - - - - - - 1 13
Di-Conet 1 1951 - 12 - - - - - - - -
SNCA-SUD-210 Caravelle 1959 - - - - 15 56 N 120 146 158
—
Totel - 12 - 12 130 M 505 746 a3l 10
Canadair CL-44D 1961 - - - - - - i4 20 21 25
Briste) BR-~17% Britanais 1956 - - - 47 57 57 59 48 47 449
Yickers “900" Vanguard 1960 - - - - - 6 ” 42 42 42
Iiyushin IL-18 1959 - - - - - 4 1 4] 2% 23
Antonoy AN-12 1959 - - - - - - 2 3 2 2
lockhesd i~186 Electre 1958 - - - 7 122 1% 151 151 151 151
Armatrong Whitworth Avgosy A8-650 1961 - - - - - 8 3 3 3
Yickers "800" ¥iaocoust 1957 - - - 90 125 4% 122 126 126 120
Vickers *700" Visocoumt 1953 - - 165 243 259 246 293 251 by o
Comadair/Allison/Convair 540 1959 - - - - - 7 5 - - 1
MANCG YS-11 1965 - - - - - - - - - -
Hawker Siddeley-748 1962 - - - - - - - 10 X6 7]
Emﬂ-; Page - Harald igél - - - - - - 2 2 1% 27
Pokker/Fairchild M27 1958 - - - 29 76 s i) 137 1§ bt
¥ord-260/ 262 1963 - - - - - - 3 9;
Total - - 165 418 639 667 93 826 853 3 |
PISTON-ENGINED
SHCA-SE-2010 Armagac 1951 - 4 - - - - - - - -
Lockheed 1649 Starliner 1957 - - - 4 2 40 » » » 2
Bosing 377 Stratocrulser 1949 - 54 50 “ 32 18 10 é ] L)
Douglas DC-7 {78, 7C} 1953 - - 164 125 129 264 260 248 a3 184
Lockheed 10490, E, G, ¥ Super Comat. 1952 - 29 m 32 £ 223 19 185 15 1%
Breguet 7635 Deux Pomte, Proveaos 1953 - - 12 12 2 12 12 12 a2 12
Douglas DC-6, €B, Gi 1947 125 230 9 469 Aok 476 «n b %9 349
Lockiwed 49, 649, 749 Constellation 1945 o7 200 im9 n 1. 150 2 o o T4
HP Hermea 44, HP-81 1950 - 19 18 14 p7 - - - - -
Cansdair C-4, North Star, Argonaut 1947 20 45 41 4 2 » 8 9 é 3
Short Solemt 2 & 3, 345 1948 15 6 [3 2 2 - - - - -
Avistion Traders ATL-98, Carvair 1961 - - - - - - 2 2 4 1
Douglas DC—4 Skymaster {C-54) 19% i 376 35 o 208 20 m 226 226 24
Avro York, Todor, Lancastriaa 1944 80 9 14 25 M 17 12 9 3 3
Bosing B-17 1957 - - - - - 2 2 2 3 3
Short Sandreinghas 5 & 7, 8-25 1944 3 16 11 a8 8 10 10 2 2 2
Fairchild £-82, C-119 Packet 1945 - - 7 13 4 12 13 13 1 13
Curtion C-gé, Commande 1941 98 161 180 186 221 183 17 15 13 183
DH Airwpsed Asbmsaador AS-57-2 1952 - 20 19 17 17 8 ] 10 M 13
SECA-SE~161 languedoo 1946 47 31 12 5 5 - - - - -
Coavair 340, 440 1952 - x 244 N4 317 03 x5 209 Fy ) m
Bosing 307 1940 5 7 3 3 1 - - -
Bristel 170 M %), 32 1946 17 50 59 5? sg 43 45 & 51 L
Martin 202, 404 1947 29 13 127 LS m 100 -4 a =0 n
SNCi-Bord 2501 Borstlas 1954 - - 4 10 10 3 3 3 3 9
SHCA-50-30P Bretagne 1950 - 14 - - - - - - - -
Convalr 240 1948 G} 164 152 1M 134 104 a7 9 L 4 98
Ilyushin IL-14 1954 - - - - - 43 ] (1] L %
SiAB-90 4-2 Scandis 1950 ¥ - 12 17 1% " 15 15 14 14 1
Vickers Yiking 1946 B4 99 T2 o o B 1l 12 18 s
Douglas A-26 Invader 1944 - - - - - 1 1 1 1 1
Convalr Catalina, Canso, PBYI-5a 1938 50 45 X2 28 28 20 8 17 19 20
Douglas IC-3, Dakota, C-47 1936 1 740 1 7% 1 524 1448 133 1 286 1225 11% 1 004 1 052
Lisunow L1-2 1948 - - - - - 24 14 4 12 &
Junkers JU-52 1933 58 1é - - - 1 1 1 1 1
Lockheed Lodestar, L~18 1940 - - - - - 7 ] 4 L] 4
Total 3 07 3 503 3 956 4 092 4 048 3 654 3 ¥ 3184 3093 2 0%
TOTAL -~ All TYPES 3 07 3 515 4 021 4 520 4 87 4 715 4 TS 4 756 4 17 4 826
Sgurces: M main scurces for the datas 11 Tuble 17, for the years 194U and 1942 By s
Columns 2 ard 3), Jane's "4ill the dorld's farcraft”; for the yeurs 1956 to 1959
{Columns 4, 5 and 6}, hvistion “tudies [Internstional) Ltd., ".cheduled iirline Fijarea —re for the number of aireraft for scheduled
Fleeta"; for the years 1960 to 1963 (Coluwme 7, 8, 9 & 10), IC.0 inr Transport sirlines of 1U7 meuber {tates of ICAL.
Reporting Form D, Flight Intermetionsal msguoine and other publications; for the
year 1964 (Column 11}, such publications ss Flight Internstioral, aviation Ltudies Under "Aircraflt Dlypes® are listed tha muin series
{Internationsl) .td., "Inventories af Lirliue Fleets",".sso’s Murbine—angined only, in order of maxamim take-off wwight. Thus ne
Fleets of the +<orld'a sirlines”, s® well &s inforration fror. ranufacturers, shere distinctaon 18 nade 1n the flest count between the
desiratle and pousible these sources have been ¢l ected ugninst other sources Buch various sub-~types of, for exmmple, the Boeing T07,
as the Chi wtat.st:cal Yandboohs of Civil nvaiution and reports jublisted in the dristol 175 Britasas, or Douglas LC-7 series.
AV1iL10N pres#,
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TABLE

18 (Cont'd, )

CIVIL AIRCRAFT TYPE DATA

(samples of aircraft over 10 000 kg maximum take-off weight)

Sol. 1 Col. 2 Col. 3 I Col. 4 Coi. § i Col. & Sol. 7 Cal. 8 Col. @ T Col. 18 Sal.ll
Rangs (8%i]l air) Payload r
ipprorisgte Trporetical APproximete
Naxinam Rear Praight
Annual osutput Pass r rice pew
ATACRAPT TTPES taks—oft | cruise Vith cap. | Wits full i g bolds | P
Naxigm Baxime productive at 3 000 Mours capacity aircraft
{1isted nmﬁmg ::i‘“) welight spead payload tankn capacity par year capactty } guring 1964
{xg} {lomph } {mm} () (kg} {ig) (tonne-kmph } {tonns-im *000) { mmber) {cu m} {uss 'o00)
CARGO ATRCEAFT
Lockbeed 1300 174 TT3 o500 T8 5 T4l T 50 000 6 %20 86 T6Q - 329 6 500
Bpsing 707-320C 151 950 806 11 970 6 80 J;ég 4;315; g% ‘;361? ~ g B T
Douclay DC-E8F 14 76 i1 100 9 5 4 - [
Canadaiy CL-44D % 5 T 16132 (3 15T TTTTIENR | “S‘Y'gf = 207 4 40
Lockhead 1-10490 0 329 457 7 792 4 81§ 10 o8B 15 196 4 Tk 14 142 - 151 -
~Douglas K64 48 595 451 § 5% 4 458 7 9 12 782 3 920 1l 780 - 142 -
Arestrong Whitworth irgosy AW-550 37 195 a3 £ 426 1115 3901 12 247 4 021 17085 - 104 2 500
Douglas DC—4 I 113 ¥54 6 598 3T 3 518 T 711 1 854 5 562 - &5 -
Pajrchild C-l19F 022 346 2 % 222 6 59% 12 01 2 B 7% - 76 -
Avro Tork 685 30 845 322 457 I | % & A 17489 4 487 = 57 e
Curtise (46 21 T 38 2 623 966 2 9N G 534 1278 3 a% - T6 -
SHCA-Nord 2501 Norstlas 2} 002 306 2 Al4 2 205 4 962 5 216 1 088 3 264 - 51 -
tol 1 FUL T B~ S - I " S B/ [ I R 103 BN = %5 =
Tupoley TO-1044 14 R 813 4 604 3 446 Nele B B4S 4 955 14 855 50 - 70 » .,
yushin IL~18 Moskvs 61 407 646 5 Tak 2 80 6 803 13 9 & 149 18 447 9C . 110 k4} R,
Antonow AB-124 CAT 56 112 6% 3 48 1 99% 8 437 14 SIS 6 279 18 a7 84 - 126 42 u.a,
PISTON
Nyushin IL-14 16 500 n9 3 1% 1 482 1891 2 458 533 1 %99 36 n.. -
Lisunow LI-2 Bl 0.8 Tole nik. n.e. n.s. 0., Bk Nk Dol - |

: The wmain sources for the data in Table 18 are Aviation Studiesy’
"Civil Trsnsport Deta Shwets®, Jane'a "All the World'e Aircraft®, and
specifications provided directly by the mamufacturera. In sowe cases,
particulayly for the Russisn sircraft, reference has been mads to reports
published in the sristion press.

3 In ordar thet the specifications may be abown sccurstely
the types listed are specific and in general only one type in ssch series
is given, Thus of the Bosing 707 series only the 320 ia shown,

1 The
cannot be vouched for, The omly swmilable source has been the sviation
press and the reperts published therein have often been in conflict with
sach other,

tione of International Standard Atoosphere

¥ean cruiss speed is &t o
starting st magisum take-uff weight

at sea lavel,

for jets, maxims continngos power.
Columg 3¢ Rariwos remge is bers understood to mean starting st mexisue
runge (with full tanks payload).

e wind, using power for altimsts range.

of the data given for the Busaian aircraft

Solumn 1 Merimm talow—off weights sre the latest marima permitted by the
licensing suthority of the country of mf?ct‘?)of the sireraft in comdi-
157°C.

Calmn 4 Rangs with capacdty paylosd 1s the marzisum range vith the fusl
that can be carried with maximum payload, starting at saximum take-off weight,

imum altitude over the range of weights
from lwwel-off to let-dowe oo & typlcel
£light stage assuming, for pistor-engined aireraft, 50K of take—off power and,

take—oft veight, fros full te wpty tenks, no wvind, using power for ultimets

o}

wte,

Paylosd with full tanks 1y weight limited.
diffarmce between the sarimm take-off weight and the cowbined weight of
mmximem fuel losd, septy aireraft, oil, crew, fittings, life—saving equipmsnt,

Faximm puylosd is generally weight limited but in sowe cases

Solumg B¢
space limited sasuming seximuw, high-density sesting,

Colun Tt

3,000 bours.

Solum D :

eargo aireraft,

bagguge and 24T kg wmil or freight.

Caluma 11

It is equal to the

The figure for spproxirats aversge productive capacity expressed in
tonne-kllometres ser hour is intended to provids a deasure by which the potential
productivity of the various ayreraft types can be compared.
of the avarage block apeed and svailable peyload for sach afrcraft type, The
block speed figure is obtained by reducing ths mean cruise speed (Colume 2)

by 15% to allow for time apent in climk and descent and in other delays in the
air such as diversions and stacking. The available paylomd figure is obiained
by reducitg the maximum payload {Column 5) by 20%
configurations and conditions of operstion.

sglumg P

in order to sllow for warying
Thase Tigures are cbtained by multiplying thoss in Columm 7 by
The passenger capacity figures give the maxism high danmity

seating snd in wowt cases alse the stendard first-class srrangesent,

Colimg 1Cr The freight holde capacity figures are far the total bagrsaw
wnd freight nolds of passenger aircrsft and the tote)l cabis snd holds of

Average wwights for 1 cubic metre in hold ars 195 kg

The approximste wices given are for nev eircraft without speres.

It is the product

ICAQ Ecanamics k Statistics Branch {May 19653



TABLE 19

UTILIZATION OF AIRCRAFT FLOWN BY INTERNATIONAL SCHEDULED AIRLINES
(In terms of revenue hours flown per day)

Reported 1953-1963, Estimated 1964

ESTINATRD
Your of
AIRCRAPY TYPES fime ot 19m 195¢ 1955 19% 1957 1958 1959 1960 1961 1962 1963 1964
(listed according te oaximm teie-off survioe
veight)
Bowe - - - - - 6:53 T:17 T:41 a:27 B:dd4 9:07 330
hi;“-Tg-s igg - - - - - - 5:26 T:03 8:18 8:55 :0 30
Vickers ¥C-10 _1964 - - = - = = - - - - - 70
Comvatir F0 1962 - - - - - - - - - 5:2 6:42 7:
Boeing 720 1960 - - - - - - - 5:48 6:%9 133 a3l 8:40
Convair 990 1360 - - = - - - - 3:54 6:27 73 7:02 1:0
T8 Camet 4 1958 - - - - - 3107 il 8:2 7B 7154 1: B8:0
Tupoley T104 1956 - - - - - - en 6:00= 6:00% 65:00% §:00% gxm
Boe N i - - - - = - - - - - 100
Eizat 1% : & - = = = = z : S
ST 210-Carevells 1959 - - -~ - - - 4:53 S:29 $5:25 5:48 5:54 6:00
D-Comet 1 1951 5:20 2:52 - - - - - - - - - -
Canndaly CL-443 196 - - - - - ] - - - b330 8 T:52 8:10 %0
Fristol M-175 Britamnis 1956 - - - 4300 &8 S48 Ti24 T14% 6154 2 5350 §:00
' ¥ 1] ‘ 1 im - - - - - - l!z - !
1 - - - - - - ves T200™ 3100 3300% 1120 3150
Anstenew I—g ;z - - - - - - s ; . - 5130 z:!" 510 zm
Lockheal L Eactra - - - - - 12:730 31 332 5359 10 [
TR p = < = P - - - b1 iﬂ!"““"‘rg'—: '—ﬂ:ﬁ‘_j
Tiokera ‘800 Yissoumt 1957 - - - - 5312 %300 5151 6127 6:07 Ss20 %2 5190
700" ¥, 1953 35 425 5128 6w | o2 | 6 | &x | 6us §125 3109 Sl ]
Conwair S40 1960 - - - - - - - #100 6300 0 6100 200
BANCO T3-11 1965 - - - - - - - - - - - -
Besioer S AT 748 b3 - - - - - - - - - ZE% $:08 20
ey ﬁ - - - - - - - - 3:50 2 B54 A0
Pokker/Puirehild P27 1950 - - - - - 1136 302 4108 €124 6:51 5120 $:00
Nerd 260/262 1963 - - - - - - - - - - 4100 4100
RISIOR INCIELD
Leckhesd 1649 Starlipes 1957 - - - - T3 9:08 9:1% 5:59 4:41 4106 £:07
Boeing ¥77 Siratocruiser 1949 6:46 6:5 7:55 8:54 T:54 73(5: T: 4:45 ves .ig. s 5200
Douglips nc-% (T8, ) 1% : T4 a:g 9:27 9:28 9 8:59 7337 [ 1344 x; 5;
Lockheed 10490, E, G, ¥ Super Cosst, 4 %0 z 9:12 T:52 8:3% 8:14 &:54 5:21 4:17 4:34 48
Bréguet T6% Deus Pomts, Provesce 1953 4147 5336 3:01 47 5120 5:38 §:08 5:18 4348 4:15 3:51
4, 68, 6A 14T 8124 7:40 8:26 8:45 3 | 7:58 7:55 S:% ;1 5118 53 Sm |
%ﬁm Tonstellation 15 B33 B:43 Brdl 8138 8:00 6:%% 5154 4:82 5:0% =:48 3:98
P, Sarmes 44, EP-61 1950 5:16 - - - - - - - - - -
Canndalr C~4, Borth Star 1987 859 9125 8:47 8:21 T:24 8325 6:51 6:50 4:59 4:07 3:14
" SN " . N R 7103 i 251 % 3. 210 29 2l - - -
dviation Treders ATL-496, Caxrwir 1961 - - - - - - - - vow 4120
D4 tor, C-54 1 81% 40 8516 804 6:18 6101 5341 5118 420 4% .
Avro Tk, Tuler, 1 1:47 Os )2 001 4:50 4220 . ee nm 0106 cen
Short Ssadriaghex S5 & 7, 5-2% 1944 1:52 3116 2n 2:01 3:00 2:95 23152 3 Fi0 8 2152 P
Co2, C~119 Packet 1 - - sew s s 4154 6:12 5:36 ey LS. arnin.
. &z f €5, ] r vy’ 4 5:43 S:ﬁ 122 43140 3: 4129 2108 4:40 Yy
Di-iirwpond imbaseedor, AS-ST 1952 usli $:30 ;003 .5_; 4:36 4:06 vos soe . P R
1946 2z §:00 H b1} 3148 3 3107 4135 4 - - -
Comvair 340, 440 1952 5y 806 €13 &% 6137 3:13 6:18 5157 5595 512 5148
Bowing 307 1940 e e oo . . wes - -
i, 19486 3101 3:20 3122 327 p11 2353 3:1l 327 13&2 L 2123,
Rartin 202, #04 1947 [$3:7 9 L3 11b T:45 758 650 6126 5:27 (1514 3:18 $:17
WMCi-Nord 2501 Norwtiss 1954 - - - e en 4:20 N 2:00 P .ar aee
Convair 240 1948 5142 5:18 5155 6: 7% 6:39 5:55 5132 43151 40 4317 50
Ilyushin IL-14 1954 - - - - - - P ven 1t [ o
S4AB-90 i-2 Scandis 1950 - 3:47 5:00 3:58 2:17 - - - - - -
Tickers Yiking 1946 4:19 3:33 6:07 3:28 5:23 3:58 v 2:36 2:37 san ana
Convair Cataline, Canso, PBY-S4 19%8 3:08 %29 2:39 3:17 1:4) 3:14 3:08 3154 o3 ] 0:25 ses
Douglas DC-3, Dekots, C-47 19% 4345 £:32 £:29 £:42 [ 5551 4£:02 3:49 3:55 3:59 3:57 324 o
Liswnrw LI-2 1946 - - - - - .es wss ees wes ree XA
lockhesd Todsetar L-18 1545 b5 4:10 b 3 2:42 1:32 1:01 2:24 “ aes 3145 1:26 D4k
Junkers JU-52 1933 p& 144 1:00 - Py wen ew cen [ wee rew
FOTE: The inforwstion civen above represscic averages of utilizatien rates reported by internationsl Explapation of Symdols: ~ Fagnitads ril.
schaduled sirlines publisbed in tha ICA Dpest of Siatiatics FLERT aND PERSCELEL Series PP Nos. 7 to ves DAta not Wh'
17 (ircluding their sddenda} for the years 1957 to 1963 and are not therefore claimed to be complete, » Estimmted by 1S40,
Sew Alrcraft deliversd but mot wpereted. : Eoutes.
4.
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TABLE 20

GLOBAL AIR TRANSPORT CAPACITY AVAILABLE COMPARED WITH GLOBAL DEMAND FOR AIR TRANSPORT

(Scheduled airlines of 107 Contracting States of ICAQO)
TOTAL OPERATIONS - INTERNATIONAL AND DOMESTIC

Ten Years Estimated 1955-1964, Two Years Forecast 1965~1966

Col. 1 | Col. 2 |Col. 3 |Col. 4 | Col. 5 | col. 6 | Col. 7 |Col. 8 |Col. 8 [Cot. 20 |caa. 11 [col. 12
P A 5T YEREaARS FUTRE YRARS
SCHEDULED AND WOR-SCEEDULED QPERATIONS 1964
OF SCEXDULED ATRLINES 1955 1956 1957 1958 1959 1960 1961 1962 1963 (mn)- 1965 1964
saary
Mllicss of temme-icileaetres
A, ESTDUTR OF CAPACITI AVAILABLE (by types of aircraft)
1.4 Durbo-Jets : loug Rangs - Deliversd wp to 1 Jamukry 1965 - - - a4 19550 | 7500 [14415 29011 |25 0n | 26 5 1 98 2T 95
o - Bntering service 1965-1966 - - - - - - - ~ - - 24 5 940
2. Turbo~Jety : Nediug to Shori-Rance - Deliversd up to 1 Jamwmry 1963 - - - - 9 328 6558 | 1028 | 129 2077 4 0 4 690
& ~ Bntering service 19651966 - - - - - - - - - - 1595 4 670
3.8 Turbo-Prope - Deliversd up to 1 January 1965 19 609 | 1218 | 2091 | 3855 | 4433 | 499 | S6LL | S664 | 6 0% 6 210 6 210
B - Entering service 1065.1066 - - - - - - - - - - 105 s
4. Piston Frciped - (00 allowsnce for future disposals) 11370 s (sas U LA TTE| Y0 5TM 5% s 0o 4 MO
A AYALLAK 124101 14310 [16 810 {17950 [ 20260 | 25480 [ 27740 |52 08 | 100 | 4090 | eacno 84 540
5, Asnuml rate of growth ' 17,08 15.%| 17.9%{ e.m8| 12.96| 15.9%| 18.0%) 15.66] 1] u.e 17.48 13.66
5. AR TRANSPGRT DBMAND (vy types of service)
1. On schedulsd services 7100 | 8180 | 9200 | 9610 | 11000 [120 [ 13460 {15130 [ 1690 | 190 2 o S 40
2. On mg\)na services of scheduled airlines (sseumed load .
factor 239 290 | 610 ] 601 TIO | 80 e 2 B0
3. Total all servicss 7390 | 8570 | 9810 |10 250 | 11 730 | 13 170 —u%ﬁ%*ﬁ 1 720
4. Aoowal rate of growth 17.15]  16.06) 14,9 4.9 e 12,3 0. u.w| 1wl e 3.9 13.%
¢.  QUNPARINOIG OF CAPMCITI WIXE ISHAND
1. JOADR FACTOR estimated for 1955-1964, and s COMPARIIN of t&oﬂ;;..
cal potential productive capaoity with deend incressing at 13.
per annun for 1965 and for 1966, 50.9%| 59.9% | s8.4%| ST.1%| ST.M| S6.%| Sh.of) S0 m.ek] %2.88 2.9 20456
ROTES: o '
wwafms The estimates for aircraft w&mﬂa The sstinates for the piist years (Colume 1 %o
entering sevvice after 1 January 1965 {Columns 11 and 12) are taken from 10) are based on global estimstes published by the IGAC Stedistbes Seotdan.
TABLE 21, The estimatea for sireraft in service befors 1 Januwsry 1965 are far Charterwd and special flights of scheduled Lines have boss evbimnted an the hasie
ant years {Columns 1 to 10), bamed on global sstinetes by the ICAD of ysar-to-yesr reporting and aversge sbout % of e wrdl tetal. The wthmbm fwr
Statistics Section. Yor future yesrs (Colums 11 and 12), the estimates are future years (Columns 11 and 12) are basel e an asswmed sumsnl geevth yobe of 19.%6
based on the 1964 figures, increased in 1965 to sllow for aircraft entering for 1965 and for 1966.

service during 1964, and in the cese of piston-engined aircraft, allowing for b

2 decresse dus to physics]l westage at ep annml rats of 5%. ¥No sllowance hae

bees made for dispossls of used aircraft through such means a3 sales to nen- Comparisgn of Capscity With Demsnd (Sectign C): e figews givds S5 W0 serties

acheduled operators, returre Yo ssrufactursrs, or retiresmt, of ZABLE 20 heve besn calculated fromw the figwres in Lod B
The estimates for capscity for the years 1965 and 1966 are bassd on S M,: )

koown orders up to 30 April 1985. It sust be recognised however, that an i wban ee e

uwdeternined number of jets ars yet to be ordered for introduction into service :

in 1966 so that the capacity for that year in underestimeted to this sxtent.

Ses alsc DIAGRANS 2 and 3.

E
,l.
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TABLE 21

iEQRETICAL POTENTIAL PRODUCTIVE CAPACITY OF TURBQ-JET AND TURBO-PROP AIRCRAFT ORDERED FOR DELJVERY IN 1965-1966
QOrders placed up to 30 April 19

SCHEDULED AND NON-SCHEDULED OPERATIONS OF SCHEDULED AIRLINES - INTERNATIONAL AND DOMESTIC
{Aircraft over 10 000 Kg maximum take-off weight)

Col. 1 Col. 2 Col. 3 Col. 4 Col. § Col. & Col. 7
Block Payloed Asmmed aireraft ] Extimated total number of days aircrefs
ATHCRAMY TYPES spoed capacity utilization rate | will be svailsbls for sarvice during year
OF ORDER l Total thesretical productive
1965 1966 capacity availables in year
(z m:'ﬁlgz) (Mean cruise (Mazisnm (Average revenue
spoed pay. cap. hours Iow {Pumber of strcraft in service &t eod
lens 15%) leas 20} por day) of year muitiplied by averagy susber
of days expected to be svailable) 1965 1966
ph tomnes hours a/c days o/c days M%;;mm) 1a
TIRR-IES
LONC-RANGK
Boeing 707 T50 u.7 3:30 72 2 199 91 x 358 1 500 3 410
Douglas IC-8 745 15.1 9:30 27T x 189 53 z 254 545 1610
Yickers ¥C-10 ™5 14.6 9:30 T x 244 23 x 222 1680 535
Reeing 720 0 15.0 8:30 11 x 186 1l x 365 195 x5
Totsl Operstione: Long-Eacge 117 = 158 178 x 319 2 420 5 M40
NEDITN-RANGE to SECRT-BANCE,
Boeing 727 820 10.5 7:30 84 2 19 168 x 82 1 080 3 060
MH-121 Trident T80 9.1 7:30 10 x 172 20 x 296 90 35
SHCASUD-210 Carmvells 635 8.6 6:00 19 x 192 13 x 365 100 190
ML 11) T40 7.0 6:00 50 x 172 74 x 348 265 200
Douglaa DC-4 165 7.0 £:00 -X - 48 x 19 - b o]
Total t1 one to 16% r 198 329 1 29C 15% 4 870
TOTAL OPERATIONS: TURBO-JETS 20 x 1R 507 x 300 3 955 10 &0
JURRC-FRDP T
Arsetrong Whitwerth Argosy AW 650 410 9.8 7:00 5 x 184 5 x 36% 25 0
WANCO T5~11 3% 4.4 6:00 15 = 184 30z 2T5 X a5
Hmdcor Biddeley-T48 365 4.5 6:30 T2 184 Tz %5 15 »
Fokdcer/Tuirchild P-27 410 3.3 6:00 17 x 184 17 3 %65 5 50
Nord 260/262 305 2.6 5:30 11 x 184 11 x 365 10 .7
TOZAL CPERATIONS: TURRO-PROPS 5 x 184 0z 326 1056 5
20TAL TURB-RI AKD TURRO-FIQIFS 3% 1191 57T x %09 4 060 10 ™%
B2 NS OPERATION IVRINC RACE TRAM r
MIES:
Colmme 1 agd 23 The figures for sversge block spesd snd payload are obtained Columns 6 and 7: The totals of available productive capmcity givem for sech
W reducing the fignres for msen cruiss spesd and maximum paylomd ( TABLE 18, yoar 1965 and 1900 are calculated by multiplying togwther bdlock spesd, peyload
Columme 2 &nd 6) by 198 snd 20 respectiwly in order to approximate actusl opera- awvnilable, daily utilization retes and aireraft-days svelilable, as gives ia the
ting conditions as explained in the note to TANE 18, Colimn 7. preceding columes.
The estinutss for capacity for the years 1965 and 1966 sre baped on knowg
Columg %: Utilization rates sxpressed aw reverus hours flown per day per air- orders up to 30 April 1965, It sust be recognised bowewr, thmt an undetemmioed musber
cruft, are intendsd to de daily sversges for the whols period that the aircraft is of jeta are yet to be orderwd for introduction into service ia 1966 eo that the capecily
in service including tise required for ndrmal maintenance, The figures are assumed for that year is underestimsted to tils exteat.
as conservative global aversges wojected from estissted rates for 1964 given in
TARLR 19,
3 The mmbers of aircraft estimated tc be in service at the
snd of sach year 1965 snd 1966 are shown on the lsft-hand side of sach column.
The figures on the right-hand side of esch column ahow the estimatsd aversgs
mmber of days the aircraft of each type will be in service for the year in
question. These extismtss are based on information concerning thw orders placed
by mirlines with ssoufacturers as provided directly by the mamufacturer themselves,
and by aviation Studies Ltd. mnd varicus periodicals.
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ICAO TECHNICAL PUBLICATIONS

The following summary gives the status, and also
describes in general terms the contents of the warious
series of technical publications issued by the Inter-
rational Civil Aviation Organization. It does not include
specialized publications that do mnot fall specifically
within one of the series, such as the 1cao Aeronautical
Chart Catalogue or the Meteorological Tables for
Interrational Air Navigation.

INTERNATIONAL STANDARDS AND RECOM-
MENDED PRACTICES are adapted by the Council
in accordance with Articles 54, 37 and 90 of the Con-
venticnn on International Civil Aviation and are desig-
nated, for convenience, as Annexes to the Convention.
The uniform application by Contracting States of the
specifications comprised in the [International Standards
s recognized as necessary for the safety or regularity
of international air navigation while the uniform appli-
cation of the specifications in the Recemmended Prac-
tices is regarded as desirable in the interest of safety,
regularity or ethiciency of international air navigation.
Knowledge of any differences between the national regu-
lations or practices of a State and those established by
an International Standard is essential to the safety or
regularity of international air navigation. In the event
of non-compliance with an International Standard, a
State has, in fact, an obligation, under Article 38 of
the Convention, to noti{y the Council of any differences.
Knowledge of differences from Recommended Practices
may also be important for the safety of air navigation
and, although the Convention does not impose any obli-
gation with regard thereto, the Ccuncil has invited Con-
tracting States to notify such differences in addition to
those relating to International Standards.

PROCEDURES FOR AIR NAVIGATION SERV-
ICES (paNs) are approved by the Council for world-
wide application. They comprise, for the most part,
operating procedures regarded as not yet having attained
a sufficient degree of maturity fur adoption as Inter-
national Standards and Recommended Practices, as well
as material of a more permanent character which is
considered too detailed for incorporation in an Annex,
or is susceptible to frequent amendment, for which the
processes of the Convention would be too cumbersome.
As in the case of Recommended Practices, the Council

has invited Contracting States to notify any differerices
between their national practices and the pans when the
knowledge of such difterences is important for the
safety of air navigation.

REGIONAL SUPPLEMENTARY PROCEDURES
(sueps) have a status similar to that of paNs in that
they are approved by the Council, but only for applica-
tion in the respective regions. They are prepared in
consolidated form, since certain of the procedures apply
to overlapping regions or are common to two or more
regions.

The following publications are prepared by authority
of the Secretary General tn accordunce with the
principles and policies approved by the Council.

ICAO FIELD MANUALS derive their status from
the International Standards, Recommended Practices
and PANS from which they are compiled. They are
prepared primarily for the use of personnel engaged in
operations in the field, as a service to those Contracting
States who do not find it practicable, for various
reasons, to prepare them for their own use.

TECHNICAL MANUALS provide guidance and in-
formation in amplification of the International Standards,
Recommended Practices and pawns, the implementation
of which they are designed to facilitate,

AIR NAVIGATION PLANS detail requirements for
facilities and services for international air navigation in
the respective ICAO Air Navigation Regions. They are
prepared on the authority of the Secrctary General on
the basis of recommendations of regional air navigation
meetings and of the Council action therecn. The plans
are amended periodically to reflect changes in require-
ments and in the status of implementation of the
recommended facilities and services. ’

ICAO CIRCULARS make available specialized in-
formation of interest to Contracting States. This

includes studies on technical subjects as well as texts of
Provisional Acceptable Means of Compliance.




EXTRACT FROM THE CATALOGUE
ICAO0 SALABLE PUBLICATIONS

The Technical, Economic and Social Consequences of the
Introduction into Commercial Service of Supersonic Aircraft -
A Preliminarvy Study.
(Doc 8087-C/925). August 1960, 124 Dpp. . ..o, $1.25

The Economic Implications of the Introduction
into Service of Long-Range Jet Aircraft.

{Doc 7894-C/H07). June 1958, 66 pp. ..... . $1.25
Air Freight Study.

(Doc 8235-C/937). 1962, 11T PP, ottt e et $2. 00
Air Mail Study.

(Doc 8240-AT/716). April 1962, 37 pp. . .. i $0. 50
Inclusive Tour Services in International Air Transport.

(Doc 8244-AT/T17). 1962, 4L PP, oot e $0. 75
Aerial Work - A General Study of the Use of Civil Aviation
for Aerial Work.

(Doc 8337-C/944). Junec 1963, 138 pp. .. ... e e e $2. 25

N.B.—Cash remittance should accompany each order.
Catalogue sent free on request.
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