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A REVIEW OF THE ECONOMIC SITUATlON OFAIR TRANSPORT 

w i t h  Special Reference to the Economic Effects of the Long-range Jets 
and the Possible Future - Market for Supersonic Air  Transport  

J U N E  - 1965 

Terms of reference 

1 .  This analysis has  been prepared pursuant to directives in Assembly 
Reso'lutions A1 4 - 3 3  and A14-7. A14-33 arose out of the consideration by the Eco- 
nornic Commission of the unsatisfactory economic situation of international a i r  
transport  in virtually al l  par ts  of the world*, particularly in view of the possibly 
serious f u t u r e  economic effects of the introduction of supersonic a i r l iners .  The 
Resolution reads: 

1) That, in carrying out the work programme of the Organization in 
the economic field, especially in matters concerning super sonic 
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 
f o r  the consideration of M e m b e r  States. 

2 .  The reference to "ma t t e r s  concerning supersonic transportsf' in 
the: economic w o r k  programme related to Resolution A14-7. This Resolution 
directed the Council "to keep developments in the economic s of a i r  t ranspor t  under 
rev iew and, as desirable and feasible, to collect and disseminate data concerning 
traffic volume and patterns as wel l  as  information wi th  respect to the development 
of w o r l d  demand for air transport that might be helpful in various aspects of plan- 
ning for  both subsonic and super  sonic operations. '' 

3. The discussions in the Fourteenth Session of the Assembly referred 
to in R e  solution A 14-33 took place in the Economic Commission (see Minutes of 
Meetings 1, 2, 4, 5, 1 5  and 16). They covered a wide range of economic problems 
of air transport including excess capacity, the high cost  of introducing the jet a ir-  
craft ,  the unsatisfactory competitive position of some airlines, the need for  reduced 
fares and freight ra tes  to expand the volume of traffic and bring a i r  transport  within 
the reach of more people, the burden for governments of providing a i rpor t  and route 

* Here and throughout this analysis " w o r l d ' h r  "global" statistics relate to the 
airlines regis tered in the Contracting States of 7CA0, that is to say, excluding 
the People's Republic of China, the USSR, and other States not m e m b e r s  of ICAO. 
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facilities at less than cost, a n d  the fear that at same f u t u r e  date airlines would be 
forced, for competitive reasons, t a  re-equip with super sonic aircraft whose high 
operating casts  and excessive productive capacity would cause them to suffer heavy 
losses. 

4. Also to be taken into account was a continued requirement in the 
Organizationts work programme ti, 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 tims, showing how it has changed from the time of the 
Fourteenth Session of the As sernbly, 

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

Part Ill. The future global market for supersonic air transport as indicated 
by the most up-to-date information available on trends and develop- 
ment s. 

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 statf s t i e s  is available to be worth analysis and publication. 
f t  i s  proposed to deal  with other aspects of the matter in due course when material 
becomes available covering, particularly, the analysis of stage lengths operated 
an various routes and by various types of aircraft; more detailed figures relating 
to operating costs f o r  different airlines analysed by stage length, type of aircraft, 
and volume of traffic; and the economics of bus-type and shart- stage operations, 
of very large aircraft of 500-700 seat  capacity, and of possible DC-3 replacements. 

Statistical cover age 

7 .  The statistical material. in this analysis relates to the operations of 

scheduled airlines registered in the Contracting States of ZCAO. 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- GI84 1. 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 defirrition, 
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 nut make a separation between 
international and domestic. (At a future date it may be possible to prepare same 
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 c o s t s  and revenues. 
Where necessary to obtain global totals, estimates have been made for the oper- 
tions of the non-scheduled airlines (operators that dr, not operate any scheduled 
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se rv ices ) ,  Since only airlines reg is te red  in ICAO Contracting States  a r e  included, 
the f igures  exclude airlines registered in the People's Republic of China, the USSR, 
and certain other States not member  s of IGAO. The operat ions of the a i r l ines  of 
ICAO Member States into the t e r r i t o r y  of these other States a r e ,  however, included. 
Where data is  given in miles, the unit referred to  is the statute mile. 

References 

8. The stat is t ic  s used in these analyses stem largely from the ICAO 
Digests of Stat is t ics ,  particularly the Financial Series F, Nos. 1 to 16, and 
Traffic Series T,  Nos. 1 to 22, The following references m a y  also be useful: 

The Economic Implications of the Introduction into Service of Long- 
range Jet Aircraft (Doc 7 8 9 4 - ~ / 9 0 7 )  

The Technical, Economic and Social Consequence s of the Introduction 
into Commercial Service af Supersonic Aircraft (Doc 8 0 8 7 - ~ / 9 2 5 )  

Air Freight Study (Doc 8235-~/937) 

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

Minutes of the Economic Commission, Fourteenth Session of the Assembly 
(DOC ~ 1 4 - ~ ~ / 1 6 2 )  
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11. 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 appear s to have taken place 
since 1962. Evidence of this m a y  be seen in the overall operating margin 
achieved by these airlines on all of their services--  scheduled and non- scheduled, 
international and domestic. F r o m  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 pasitive 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 t o  various non- 
operating items, including intere st 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 
air craft- -particularly the long-range jets. As aver age air craft 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 
a1 so 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 airline s-  -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 cantinue unless fares are reduced 
more than seems probable. The reault i s  that $he 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 airline s a e  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 je ts  

12. Importance of jets. The subsonic j e ts  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 State s domestic t r u n k  routes. 'The 
full effect of the medium- and short-range types now en te r ing  s e r v i c e  will riot 
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 c e n t  of t he  
fleet--and it is estimated that about 72 per cent of all capacity was  offered i n  

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

13.  Differentiating characterist ics of jets. - The effects of the jets 
on the economic sit<ation of air transport  resul t  f rom those of their character - 
is t ics  that differentiate them from the air  craft they have replaced. Compared 
with the late-model long-range piston air craft, the long-range jets a r e  about 
three  t imes  a s  expensive to  purchase, almost twice as fast, can car ry  approxi- 
mately twice the payload, and cost about 40  per cent less  to operate per unit of 
capacity available. In addition, being almost free f rom interior noise and 
vibration, they a r e  more  cornfortable for  the passenger; also, because their 
maximum take-off weight, optimum cruising altitude and speed a r e  all about 
double those of the piston--engine airerai t ,  they a r e  more demanding in t e r m s  
of a i r  navigation f acilitie s ,  including airports. 

-14. Effects of iet characteristics. - These characterist ics in various 
combinations have affected the air transport  situation in many ways. The air - 
l ines have experienced financial difficultie s a s  they re-equipped, because of the 
high initial cost of each long-range jet (although the price of the jets in t e r m s  of 
cost per unit of productivity i s  lower than that of the a i rcraf t  they replaced) and 
because of the rapid fall in the price of second-hand aircraft  a s  large numbers 
of older air  c raf t  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 restr icted to the quality of service, 
has  exerted pressure  on all of the airl ines operating on any particular long-haul 
route t o  provide jet services a s  soon a s  one of their number introduced these 
aircraft.  Problems of scheduling have resu l tedf rom the fact that the jets can 
perform a flight in about half the time required by piston-engine air craft,  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 e conornic effects of the 
jets, however, have resulted f rom 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 i t s  speed and payload capacity, can, 
in any given period, c a r r y  between three and four t imes  a s  much traffic as the 
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piston-engine a i rcraf t  it replaced. Given the public appeal of the jets, the 
competitive situation that led operators to  re-equip m o r e  rapidly than they 
might have wished, and the difficultie e encountered in  disposing of long- 
range piston aircraf t ,  and in the absence of a sufficient increase in t r a f f i c ,  
this  productivity has led inevitably to  a situation of exce s s capacity and 
falling load factors.  In fact, in  each of the four years 1960 to  1.963, capacity 
did increase at a greater rate than traffic and the overall weight load factor 
fell f rom 58 t o  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 
t raffic,  and load factor s will fall st i l l  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. O n  the other hand, 
the utilization of the long-range piston air craft--which had been 8 hours  a day 
or more  until 1959--fell sharply after that year, a's these aircraft ceased to 
be predominant on the long-haul routes, 

16. Low operating expenses. - The character is t ic  of the long- 
range  jets that has been most  responsible far the improved economic situation 
of the airlines since 1962 has been their  low unit operating costs. Since the 
introduction of these air craft in 1958, aver age direct operating expenses per 
tonne-kilometre available on all  services  of scheduled air l ines  have dropped 
nearly 27 per cent. Over the same period, 1958 to 1964, unit operating 
revenues fell  only 5 per cent. Comparing the two indicator s, it appears that 
for all services  unit operating revenues exceeded expenses every year but 
1961. In other t e rms ,  it may be seen that since unit expenses fell  more  
rapidly than revenue 8, the break-even load factor also declined- -specifically, 
from 57 per cent in 1958 t o  49 per cent in 1964- -and the overall weight load 
factor has  been above the break-even point every year but 1961. When in te r -  
national and domestic se rv ices  a r e  considered separately, a clear distinction 
appears which may be attributed to  the greater use of the long-range jets on 
international service s. Thus, from 1958, unit operating expenses fell about 
30 per cent on international, but only 4 per cent on domestic service s, 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, corning also, by 1964, t o  nearly the same level  on both sec tors ,  

Future t rends  in world demand for air t ransport  

17. Fac to rs  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 f a r e s ;  the 
second, the continuing strength of demand. In spite of a significant decline in 



8 IGAO Cir  cular 7 3 -AT / 10 

unit operating expenses and falling load factors, fares have fallen less than 
was expected; furthermore, contrary to  many predictions, dernand has  can- 
tinued to  grow at the rate of about 12 per cent per year, If theae two factors 
remain operative, it may be possible by, say, 1972 to introduce super sonic 
transports on a profitable basis, even with direct operating costs somewhat 
above thoise of the subsonic jete, 

18. Rate trends. - World average passenger f a r e s  are now approxi- 
mately twice the: airline s t  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 f 965. In this situation, where f a re s  a re  double costs and half the 
seats  offered remain. unsold, there will inevitably be pressure t o  reduce fares  
both in the public interest and in order t o  stimulate demand, and th is  pressure 
will be strengthened by the codinuing tendency of unit operating costs to  
decline, These costs have, in fact, fallen at the ra te  of about 5 per cent per 
year since 1960 and will probably continue ta fall as more jets, both larger 
and smaller than the present long-range types, come into service. It i s  here 
assumed, theref ore, that the decline in unit costs will continue, less rapidly 
than in the recent past, at about 2 per cent par year, 

19. Many airline s, however, have higher than aver age operating 
coats, and for these the rise in break-even load factors that. would result from 
a fare reduction might, at least temporari ly,  worsen the operating mar gin. 
Furthermore, the high seasonality of passenger traffic poses an obatacle t o  
traffic growth, and f a r e  reductions would need to be applied primarily at off - 
peak periods when the elarsticity of demand is low, In these circumstances, it 
is assumed in this analysis that the level of passenger fa res  will fall rather 
slowly, aver aging a reduction of about 1 per cent per year. For scheduled 
cargo and mail and non-scheduled traffic, it is assumed that the average ra tes ,  
which tend to follow average unit coets,  will fall 2 per cent per year. 

20,  Traffic trends, - The annual rate of increase in passenger 
traffic has remained remarkably steady, falling slightly f rom aver ages 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 l eve l  will f a l l  1 per cent per year, it 
is estimated that paseenger demand will continue to  increase at  the average 
rate of 12 per cent per year until 1975. Zn addition, on the assumption that the 
rates for scheduled cargo and mail and for nun-scheduled traffic will fall 2 per 
cent per year, it i s  estimated that the annual rates of increase for the se 
categories of traffic will  continue a a  in the past--averaging about 15 per cent 
for scheduled cargo and non- echeduled tiaffic, and 12 per teat for mail. The 
product of these various growth rates is about 13 per cent for all traffic df 
echeduled airlixles, 
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21. F'utur e capacity requirements. - In e stirnating the potential 
' 

market for super sonic airliners, it is helpful t o  calculate the numbers of 
long-range subsonic j e ts  that; would be required if the super sonic 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 t o  1, 500 in 1972 and 1 ,  750 in 2974, if neither  
super sonic air craft nor very large subsonic j e ts  (over 500 seats) have been 
intraduced, If super sonic airliners prove able to operate on about half the 
routes served by the long-range subsonic jets, it is estimated that t o  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 super sanic trans- 
ports and, in 1974, to twenty-four 250-seat Mach 3 supersonic transports. 
It is further calculated that if a supersonic a i r l i n e r  introduced in 1972 had 
unit operating costs 20 per cent above those of subsonic j e t s  in 1963, its 
break-even load factor (without surcharge) would be about 6 5  per cent, if 
fares fall at I per cent per year, or about 76 per cent if the decline in fares 
shauld prove to be 3 per cent per year. A supersonic airliner introduced in 
1974, with unit operating costs 10 p e t  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. 

2 2 .  A11 of these estimates of future demand and the capacity 
required to meet it are based an stated assumptions concerning the average 
level of rates. Other assumptions would, af 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 pet cent pep 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 re sultant capacity requirements 
can be calculated by the same method, whichever assumptions are adopted, 
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u. s. $ 
Millions 

- -  -- 
DIAGRAM I 

OPERAT'ING REVENUES. EXPENSES AND LOAD FACTORS 
Scheduled and nan-Scheduled Services of the Scheduled Airl ines 

y V O R u  DO rCI AND INTERNATIONAL SERVICES 
years 1 9 9  

Chart 1 
OPERA'rING REVENUES AND EXPENSES 

u. s* $ 
Millions 

~ h g s  diagram is drfilcvn on r logarithmic scale in order to rrhow rates of chur~e, 
Chart 2 

1951 52 5 3  54 5 5  56 57 58 59 60 61 62 6 3  64 1965 
Thia graph is drawn on an arithmetical scale, 
S e t  Table 7 for basic data. 

ICAO Economic is & Strtiatics Branch (Way 1965) 



111. THE ECONOMIC SITUATIONOF AIRTRANSPORT U P  TO 1965 

The operating margin 

2 3.  The graphs in Diagram 1, opposite, i l lus t ra te  the t rends  over  the 
l a s t  1 5  yea r s  of the main economic indicators f a r  the operations of the  scheduled 
ai r l ines  reg is te red  in the Contracting States of ICAO. Table 1, over the page, 
summarizes the e s t i m a t e s  and forecasts for  the years 1964 and 1965, a s  a t  present  
seen f r o m  preliminary f igures and apparent t rends.  

24. The f igu re s  suggest that the economic situation of world air t r ans -  
port  as  a whole has improved. In the past ,  total operating revenues have always 
been below o r  only fractionally above total operating expenses, but a positive 
margin was established in 1962 and had increased by 1964 to  an es t imated $600 
million. The forecas t  for  1965 is for afall in  this  overall  operating m a r g i n ,  but 
this i s  based on an expected recur rence  of the condition of excess  capacity due 
chiefly to l a rge  purchases  of medium- range jet a i r l ine r s  ( s e e  Table 17, page 69). 

--ck. 

The prospects for the more distant future s e e m  moderately healthy so long as  
t ra f f ic  volume can be expanded by fare reductions or other means  to give season- 
able load factors in spite of the constant tendency to over-purchase new aircraf t ,  
The estimated global operating margins  for the five years  1961 to 1965 a re :  

E stimated Total Operating Mar gin of Scheduled Airlines 
of ICAO States 

US$ million 
P e r  cent of 

total revenue s 

196 1 -118 
1962 t 97 
1963 t326 
1964 (Preliminary) t6C)O 
1965 (Forecast) t400 

-2.0 
tl. 5 
+4. 5 
t7. 3 
4-4.4 

25, These figures of the total aperating margin of the a i r l ines  a r e  a 
good indication of the economic situation of the air t ranspor t  industry, but they 
should not be confused with the airlines' net profit and loss f igures ,  The net 
profit or loss of an air l ine  is affected by a number of non-operating i t ems  such 
a s  interest  on loans, payments t o  affiliated companies and income tax, Where 
the final resul t  is a loss, it is often made up by the government of the a i r l i ne  
concerned by a direct  subs idy payment f see Table 12, i t em l?) ,  which may 
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TABLE I 

WORLD SCHEDULED AIRLINE ECONOMIC STATIST1 CS 1964 AND 1965 

Preliminary Figures and Estimates Based on Trends 

1 Total tonne-kms performed 
in millions 

2 Unit  revenue in 6 per t-km 
performed 

3 Operating revenue in  $ million 

4 Load factor 

5 Break-even load factor 

6 Total tonne-krns available 
in millions 

7 Unit expenses in 1 per t-km 
available 

8 Operating expenses in  $ million 

9 Operating margin in $ million 

10 Operating margin as 
per cent of revenues 

1 Total a s s e t s  in $ million 

12 Operating margin as 
per cent of assets  
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obscure the t r a e  loss situation as shown in the airline's published accounts. Zf 
these direct  subsidies  a r e  excluded, it will be seen that the a i r l ines  made a net 
l o s s  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 f igures for  1964 and 
1965 will show small net profi ts ,  perhaps of the o r d e r  of about 2 per cent of the 
airlinest total revenues. The figures for 1961 to 1963 were as follows: 

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

Load fac tors  

US$ million 
Per cent of 

total  revenues 

2 6 -  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 pas sible 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.  A s  can be seen f r o m  Chart 3 in Diagram 1, break-even load 
factors have shown a tendency t o  decline since 1951 as the introduction of l a rge r  
a i r c ra f t  caused unit operating costs t o  fall. Actual load fac tors  also fell because 
the expansion in the volume of passenger ,  freight ,  and mail t raff ic ,  although 
substantial each year, was not fast enough to keep pace with the increases in 
capacity offered by the new aircraft ,  

28. It may b e  argued that even if  the indust ry  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 c a r r y  around 50 per cent 
of empty sea ts  and freight space, and th i s  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 f ac to r s  encountered in the off-seasons and of f -peak  times 
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of the day and week. A s  world a i r  t ransport  expands, it ca te r s  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 fa res  a t  off-peak times. Moreover, 
as the larger  low-operating cost a i rcraf t  a r e  introduced, the desire  to maintain 
service frequencies and achieve high utilization of the new a i rc ra f t  inevitably tends 
to produce excess capacity. Nevertheless, even al lowing for  these factors, 
purchases of new ai rcraf t  have undoubtedly often been greater than was warranted 
by trends in traffic volume. Current  o rde r s  for both long-range and medium- 
range jets s u g g e s t  that there will continue to be a condition of global excess 
capacity for some time unless passenger f a re s  a r e  reduced much more than seems 
probable. (See Diagram 3 and Table 20). 

Aircraf t  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 s i z e  of aircraft used. 
In 1951 the average number of seats  per  a i rc ra f t  on world scheduled a i r  services 
was about 35. In 1965 it w i l l  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 a i rcraf t  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 character is t ics  of the large long- 
range jet a i r l iners  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 a i rcraf t  has pxoduc ed the excess capacity 
that has caused actual load factors also to be low. These points w i l l  be discussed 
in greater detail in Part W ,  



IV. ECON3MIC EFFECTS OF THE INTRODUCTION OF SUBSONIC JETS 

Jets in  se rv ice  before 1965 rnainlv lonn-ranrze t v ~ e s  

31. The subsonic jets were  first introduced into a i r l ine  
service  ( apa r t  f r o m  the brief se rv ice  of the  Comet 1 in 1952)  late in the 
fourth qua r t e r  of 1958, This  means  that  to  the end of 1964 the re  have 
been six y e a r s  of experience on which to base opinions on the i r  perform-- 
ance and ecclnornic effects  on the a i r  t r anspor t  situation i n  ZCAO Con- 
tract ing States. The jet aircraft introduced into se rv ice  pr ior  t o  1965 
have been predominantly long-range types--the Boeing 707 and Comet 4 
first, followed b y  the Douglas DC-8, Convair 880, Boeing 720,  
Convair 990 and the BAG VC-10.  Of the medium and short-range jets, 
the Caravel le  was  introduced in 1959 and the Boeing 727 and Hawker- 
Siddeley Trident  in 1963, bu t  the full effect of these  shor t e r  range air-  
c r a f t  will not be fel t  until 1965 and l a t e r  a s  the BAG 111, Douglas DC-9 
and Boeing 737 a r e  brought into service .  

Numbers  of je t s  in se rv ice  and on o r d e r  

3 2 .  The numbers  of jet, turbo-prop and piston-engine a i r -  
craf t ,  of  m o r e  than 9,000 k i logrammes  maximum take-off weight,  in 
the a i r l ine  f leets  of ICAO States a re  shown by a i r c r a f t  type at year  end 
f r o m  1948 to  1964 in Table 17. F r o m  these  figures it may be seen that 
the number of j e t s  in service mse from 12 at the end of 1958 t o  1 ,  03 '7at  
the end of 1964, of this l a t t e r  total 750 being long-range types and 287 
medium and short-range. On a numerical  bas i s ,  the j e t s  thus c a m e  by 
the end of 1964 to  account for about 21 p e r  cent of the fleet,  the turbo- 
props  and piston-engine types  being 19 and 60 p e r  cent respectively. 

3 3 .  In addition, by the end of Apri l  1965, as shown in the 
following tabulation, 7 13 subsonic jets  had been ordered for delivery after 
3 1 December 1964. Of th is  total  178 were  long-range and 535 medium 
and short-range types, 
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Tonne- 
Kilometres 

(millions) 

35  000 

Intc-rnational e n d  Dorrlrstic, Scheduleti and Non- scht=rlult.d S u r v ~ c c s  of Scht~tftt led t2irltrlc+- 
(Based on exlattng ELect and a ~ r c r a f t  o n  urdrr up to 30 A p r i l  1065) 

Ten Years Emtimated 1955- 1964, Two Years Forecast 1365-1 366 

TURBO- IETS 

TURBO-PROP 

PISTON 

This diagram is  drawn on an arithmeticat scale. The estimates for capacity for the years 1965 and t 966 are based on known ordtrs 
up to 30 April 1965. It must be recognized however, that m undetermined number 
of jets art  yet to be ordered for tntroduct~on into servlcs in 1966 so that the capacity 

See TABLE 2 0  for basic data. for that year i~ ~-tnderewt~nmt~d to t h . ~  extent. 

I c A G  ECC '.I P'tCS AKD STATISTICS BRANCH (Vav 1965) 
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Subsonic Je ts  Ordered fo r  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 

Boeirig 107 
Douglas DC-8 
BAG YC-10 
Boehp; 720 

Sub-Total 33 145 378 

Medium & Short-Range Types 

Boeing 727 27 597 224 ( 56) 
Hawker Siddeley -1DH 12 1 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 

TOTAL 

Note: 

( ) Brackets indicate aircraf t  scheduled for delivery after 1966. 

Proportions of capacity offered in different categories of aircraf t  

34, The effect of the j e ts  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- 
l ines in 1964 was in jets (65 per cent in long-range types and ? per  cent 
in medium and short-range), Against this only 15 per cent was offered 
in turbo-props and 1 3  per cent in piston-engine aircraft,  It is estimated 
that the proportian of capacity offered in j e t s  will r i se  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 i s  indicated by the f i g u r e s  in the following 
table and illustrated in Diagram 2 ,  
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Approximate Percentage of Capacity Offered 
in the Different Categqries of Aircraft 

(See Table 20 for  basic data) 

Aircraft Category - 1958 1959 - 1960 - 1961 1962 1963 1964 1965* 1966% - - --- 
Jets -- 8 3 3  54 63  68 72 76 7 9  

L o n g - r a n g e j e t s  used mainly on international services 

35. The f a c t  that the jeks in service up to  the end of 1964 
have been mainly long-range types has meant that the effects af their 
introduction have been felt by international and United State s d o m e  stic 
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, - - 

Differentiatixg characteristics of the j&,g 

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 af 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 aptirnum 
cruising altitude, relative freedom from interior noise and vibration, 
mean cruise speed, payload capacity, and operating costs. Detailed 
f igures  on some of these characteristics are given for j e ts ,  turbo-props, 
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and piston-engine transports, both passenger and cargo, in Table 18. 
To summarize, these characteristics may be compared roughly as 
follow s: 

4-engine 4-engine 
long-range je t  late-model - piston 

(1963) ( 1960) 

firchase price $6-7 million $ 2 - 2 . 5  million 
Maximum take-off weight 100-140,000 kg. 60-70,000 kg. 
Mean c ru i s e  speed 900 km. p, h. 500 km. p. h. 
Maximum payload 15-24,000 kg. 10-11,000 kg, 
U n i t  direct operating c o s t  
(US international operations) 7.5b per t-km 13k per t -km 

available available 

Thus compared with the late-model 4-engine piston aircraft, the Long- 
range j e ts  cost  nearly three times a s  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 a s  important as 
it might first appear because when the comparison is made on the basis 
of price pax unit of productive: capacity, the jets are  found $0 be rather 
less expensive than the aircraft they replaced. However, some oper- 
ator s encountered financial problems in their re-equipment programmes 
as a resul t  of the high price of each productive unit. Where one unit 
t a k e s  the place of three or four as in.the case of the je ts  replacing the 
piston-engine airliners,  there is l e s s  possibi l i ty  of flexibility in finan- 
cing arrangements, For example, the operator  rnay 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 af view. 



20 ICAO Circular 7 3-AT / I O 

Increased requirements fo r  air navigation facilities, including airports 

38. The greatly increased weight of the jets and their  require- 
ment f u r  longer and for stronger runways has led to increased expendi- 
t u r e  on a i rpor t s ,  In some cases it has been possible to lengthen and 
strengthen existing runways. In o thers ,  it has  been necessary to build 
new a i rpor t s  further from the cent res  of the ci t ies  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  grea ter  
fuel consumption has required enlarged fuel storage facilities, their  rnuch 
higher aptirnum cruising altitude has necessitated the provision of extended 
meteorological forecasts, and their  greater  speed has called for improved 
air traffic: control services.  

Comfort and s ~ e e d :  public anneal 

39, The relative freedom f r o m  interior noise and vibration 
of the jets,  combined with their much grea ter  speed, has given them a 
public appeal that has had important economic consequences. In an 
economic milieu where fares and r a t e s  are established on a world-wide 
basis, competition is  largely restricted to the quality of the service 
offered. In a i r  t ransport  the most important elements in this  quality 
are speed and, for passengers ,  comfort. Thus, because of their 
greater  speed and comfort,  when a rnajor operator introduced jet a i r -  
l ine rs  on one of his  routes, there  w a s  immediately grea t  economic 
p re s su re  on the competing a i r l ines  (in spite of a small  fare differential 
favouring the propellor-driven aircraft) to follow h i s  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 type s, 
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 ai r l iners ,  
considered as  a separate factor, has had the obvious effect of increasing 
the average speed of all scheduled flights. In fact  this average ro se  f rom 
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 o r  less than half as  much. This  
g rea te r  speed, apar t  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 l a te r ,  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 ra tes  of utilization a r e  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 
iaced wit11 serious difficulties when it has to fit into its operating 
pattern new airerait that can complete their  flights in about half the 
time required by the equipment they a r e  replacing. 

Payload capacity 

4 1. The fact that the maximum payload of the long-range 
jets is approximately double that of the piston-engine aircraf t  they 
replaced has meant that the average load car r ied  per a i rcraf t  on a l l  
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 r i s e  of 59 per  cent against only 2 6  per  cent over the 
previous six years.  These much greater  plane loads have required the 
expansion of facilities a t  a i rpor ts  for  handling passengers  and cargo, 
and they have, in effect, emphasized the need for the most efficient 
possible facilitation procedures. 

Potential nroductivitv 

42. The greater  speed and payload of the jets combine to  
give them a much greater  potential productivity than the a i rcraf t  they 
have replaced. In t e r m s  of tonne-kilometres per  hour, a single long- 
range jet can provide between three and four t imes  a s  much capacity 
a s  a late-model +engine piston aircraf t .  F r o m  this  fact there have 
flowed a number of consequences of considerable economic importance. 

43 , Excess capacity. - In the f i r s t  place, as the re-equipment 
progressed, rather  more  rapidly than some operators  might have wished 
because of competitive p ressures  resulting f rom the appeal of the 
jets, a situation of excess capacity developed. In order  to maintain 
flight frequencies, load factors  and a i rcraf t  utilization a t  reasonable 
economic levels, operators disposed o r  attempted to dispose of large 
numbers of piston-engine aircraf t .  So many of these came onto the 
second-hand market in a relatively short  time, however, that pr ices  
fell sharply and operators realized l e s s  on their  old equipment than they 
might normally have expected, which accentuated their difficulties in 
financing the purchase of jets. Through direct  sa les  o r  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 
nun-scheduled operators mainly on shorter haul and domestic services,  
or ,  after conversion, a s  cargo a i rcraf t .  However, a significant number 
of these piston-engine aircraf t  were retained by their  original owners 
and employed on passenger services at low utilization rates ,  o r  a s  
converted cargo aircraf t ,  
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Tonne- 
Ki lometres  

(mil l ions)  

DIAGRAM 3 

COMPARISON OF TRAFFIC CARRIED WITH CAPACITY OFFERED AND THE 
CAPACITY REQUIRED FOR A 60TaOYERALL WEIGHT LOAD FACTOR 

International and Dumtst ic .  Scheduled and Non-Scheduled Services 
(Rased on existing fleet and a i r c ra f t  on order  up to  30 April 1965) 

Ten  Yea r s  Es t inu ted  1955-1 964, Two Years Forecas t  1965-1 966 

CAPACITY 01-FERFT,  

CAPACITY REQUIRFD F O R  
A 60% LOAD FACTOR 

TRAFFIC CARRIED 

This diagram i s  drawn on an ar i thmet ica l  scale, The eet lm8tes for capacity for the yea r s  1965 and 1966 are  based on known o r d e r s  
u p  to 30 April 1965. I t  must be recognized however, that an undeter rn~ned number 
of jets a r e  yet to be ordered  for  introduction into service in 1966 so  that the capacity 

See TABLE 20 for basic data. for that year i s  unde res t~mated  to t h i s  extent. 

ICAO ECONO\rICS A X D  STirTlSTICS BRANCH [May 1965) 
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44 Load factors. - The actual capacity situation that developed as the a i r  - 
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 
f scheduled and non- scheduled services, international and domestic) 

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 
(mi l l ions  t -km) 10,250 11,730 13,170 14,705 26,840 18,520 2 1 , 5 2 0  24,420 27,720 

Capacity: annual 
g rowth  rate (OJo) 6 , 8  1 2 . 9  15 .9  18.1 15. 6 1 1 . 3  14. 6 1 7 . 4  1 3 . 6  

Traffic: annual 
growth rate ($1 4.5 14 .4  12 .3  11 .7  14.5 10.0 13, 5 1 3 . 5  16.2 

W e i g h t  load factor (bj;,) 57.1 57.9 5 6 . 1  53.0 52.5 51 .9  52.6 5 0 . 9  5 0 . 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 f irs t  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 Dia r am 3. 
From this diagram it may be seen that the excess of capacity offered over that require --5l- 
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-evgn point, and utilizing 
their equipment sufficiently to prevent ope rating costs from rising unduly. In general, 
frequencies were not reduced. Load factors did fall, a s  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 aspectsof this 
a re  illustrated in Diagram 4. 



24 ICAO Circular 73-AT) 10  

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

Revenue 
hours flown 

per dry 

SELECTED AIRCRAX'T TYPES 
Reported 1 95 3 - 1964 

Revenue 
hour ;e flown 

per dry 

I953 54 55 56 57 58 5'3 60 61 62 63  64::: 

Note: This diagram is drawn en an arithmetical scale. Estimated, 

See TkBLE 19 for broic data. 

ICAO Economics 6r Statistics Branch (May 1965) 
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46. From the data presented, it may be seen that high rates 
of utilization--8 hours a day o r  more--were achieved a t  some time with 
most of the long-xange &-engine piston aircraft. In particular, the 
Douglas DC-6's and DC-7's. and the Lockheed L-1049's and 16498s. 
were utilized by scheduled airlines for 8 o r  more hours a day for vary- 
ing numbers of years up to and including 1959. After 1959, however, 
utilization of these a i rcraf t  in te rms  of revenue hours per  day, fell 
sharply. On the other hand, utilization of the long-range je ts ,  which, 
a s  has been stated, were introduced late in 1958, did nut exceed and 
maintain 8 hours  a day until 2961. By that year, the Boeing 707 and the 
Douglas DC-8 were  both being 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 figure s 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 l959 
the piston-engine aircraft  was still the predominant a i r  transport 
vehicle on a12 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 aircrafkand on long-haul operations the predominance of 
the jet by 1961 w a s  considerably greater. Thus utilization of the chief 
long-range piston aircraft remained above the &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 capacity situation was eased,  
although by no meang 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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OPERATING EXPEN- PER TONNE - K & J . , , O h l E T R E .  1951 -196+ 

Scheduled and non-Scheduled Services of the Scheduled Airliner 

TOTAL DO?dESTIC AND INTERNATIONAL SERVLCES 

1951 52 53  54 55  56 57 58 59 60 61 62 63 6 e  
Thin diagram i n  dravn on a logarithmic scale to compare ratem of c h u y b  
See Table 7 for basic data. * Ertimate, 

ICAO Economics h Statistics Branch (May 1965) 
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DIAGRAM 6 

OPF3RATlNG EXPENSES PER TONNE-KIWMETRE A V A I W U ,  1951 - f  963 
Scheduled and non-Scheduled Service8 of ths Schsdtiled Airlines 

INTERNATIONAL SERVICES 

1951. 52 53 54 55 56 57 58 59 60 61 62 63 
This diagram is drawn on a logarithmic scale to compare rates of change. 
See Table 8 f o r  basic data. 

IC-.lO Economics & Statistics Branch (May 1965) 
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about 7. 5 cents  pe r  tonne-kilometre available, which i s  m o r e  than 40 
per  cent below the average for 4-engine piston a i r c r a f t  in 1960 of about 
13 cents .*  These ve ry  low di rec t  unit operating cos t s  have had the 
effect, as the je ts  were  progressively introduced, of appreciably 
lowering the overal l  average direct cos t  p e r  tonne-kilometre available 
for a l l  a i r c r a f t  flown by the a i r l ines  of ICAO States. In fact these  
cos ts  have fallen 26 .7  per  cent  in the six yea r s  f rom 1958--from 13.5 
cents  pe r  tonne-kilometre available in 1958 to 9 .3  cen t s  in 1964. 
Against th is ,  the decline over the previous six yea r s  f rom 1952 was  
only 7 .5  per  cent  (from 14.6 to 13.5  cents) .  The financial data for  a i r -  
l ines  of I C A 0  States f rom which these and following f igures  a r e  extracted 
are  presented in Tables  7 to  16, 

49, Indirect  and total unit operating expense s. - Indirect operating 
expenses p e r  tonne-kilometre available have a lso  fallen, However, the 
decline here  ha s  not been noticeably affected by the introduction of the 
jets. In the six y e a r s  since 1958, indirect  unit co s t s  fell just over 9 p e r  
cent,which was @lightly less than the decline of 11 per cent recorded over 
the previous six years f r o m  1952. In sum, these developments have 
meant that total operating expenses per tonne-kilometre available have 
fallen near ly  20 pe r  cent  since 1958 as compared with about 9 per cent 
over the period 1952 to 1958. The behaviour of the individual corn- 
ponents of these operating expenses is illustrated, for total,  international,  
and domestic services, in Diagrams 5 ,  6 and 7 respecti&ly. F r o m  
these ,jt may  be seen that the only i tem that  h a s  not shown a more  o r  le ss 
regular deciine is flight equiprn&t depreciation. The iigures under this 
heading rose steadily for both total and international serv ices  f r o m  1958 to  
1961 as the expensive new a i rc ra f t  were  purchased, but by 1964 had fallen 
to  their 1958 level.  

50, Unit operating -.. revenues. - While unit operating expenses  
were  falling by about 20 pe r  cent  f rom 1958 to 1964, average operating 
revenues per  tonne-kilometre performed for  a l l  se rv ices  fel l  only about 
5 p e r  cent. The yearly development of these unit revenues for  different 
c l a s se s  of traffic i s  i l lus t ra ted in Diagrams 8, 9 and10 for  total,  inter-  
national, and dome stic service  s respectively. F o r  scheduled cargo  and 

United States Federa l  Aviation Agency, Direct  Operating Costs  of 
Transpor t  Ai rc ra f t  in Airline Service, 1960 and 1963, 
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DIAGRAM 8 

OPERATING REVENUES AS A PERCENTAGE OF OPERATING EXPENmS, 1951-1 964 
Scheduled m d  non-Scheduled Services of the Scheduled Airlines 

TOTAL DOrUIESTIC AND INTERNATIONAL SERVICES 

1951 52 53 54 5 5  56 57 58 59 60 61 62 63 196M 
This grlph i u  drawn an an arithmetical scale. * Eetimrrte 

1951 52 53 54 55 5 6  57 58 59 60 61 62 63 ' 64s  
This diagram i s  drawn on a logarithmic scale to compare rates of change. 

See Table 7 for basic data. * Estimate 

* :% Including non- scheduled services. 
LCIAO Econon~ics  & Statistics Branch (May 1965) 
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DIAGRAM 9 

Chart 1 

OPERATING REVENUES AS 4 PERCENTAGE OF OPERATING EXPENSES. 1 95 1 - 1 963 
Scheduled and nun-Scheduled Services of the Scheduled Airlines 

Percentage INTERNATIONAL SERVICES 

1951 52 53 54  55 56 57 58 59 60 61 62 6 3  
This  graph is drawn on an arithmetical scale, 

Chart 2 

OPERATING REVENUES PER TONNE-KILO'METRE PERFORMED, 
U, S. Cents Scheduled Services of the Scheduled Airlines 

1951 52 5 3 54 55 56 57 58 59  60 61 62 6 3  
This  diagram is drawn on a logarithmic scale to compare rates ot change. 

See Table 8 for basic data. 'I Including non-Scheduled Services. 

i1.'.4t ' ~ c o n o m i c s  R Sta t i s t i cs  Branch i "qay 1 s 6 5 \  
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DIAGRAM 10 

Chart 1 - 
Scheduled and nun-Scheduled Service% of the Scheduled Airlines 

1951 52 51 5 4  55 56 57 58 59 60 61 62 1963 
This graph is drawn on an arithmetical scale. 

- . .  - - .-- - -  - .  - - 

Chart 2 

P T N REVEN E P p I) 1-1963 
U. S. Cents Scheduled Services of the Scheduled Airlines 

- 
U, S. Centa 

per tonne-km, 
performed 

DO hlESTTC SERVICES per tonne-kn: 
ptrfarrned 

1951 53, 5 3  54 55 56 5 7  58  5 9  60 61. 62 1963 
This  diagram is drawn on a logarithmic scale in ordtr ta show rates of chmge. 

See Table 9 for basic data. ' Including non-Scheduled Services. 

l C A 0  F c . ~ n u m i c s  & Statistics Branch (May 1965) 
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mai l  t raff ic ,  it will be seen that  the unit revenues  did show an appreciable  
decline, but fo r  scheduled passenger  traff ic  the average  revenue level 
for all s e r v i c e s  remained m o r e  o r  l e s s  s ta t ic .  

51. International and domestic se rv ices .  - The f igures  given 
thus  far have r e f e r r e d  to  all se rv ices  (international and domest ic)  of the 
scheduled a i r l ines  of ICAO States,  I t  is, however, n e c e s s a r y  to make a 
distinction between the  international  and domestic se rv ices ,  and D i a ~ r a m  14 
i l lus t ra tes  the separa te  development of average  unit operating expenses  
and revenues  on these  two sec to r s ,  as well as  on the two combined. I t  
may  thus  be seen that  the  decline in overa l l  unit operat ing expenses of 
approximately 20 p e r  cent  since 1958 was brought about a lmos t  en t i re ly  
by a 30 p e r  cent  decline on the international  s e r v i c e s  from 1958 to 1963. 
During the same  period unit expenses  on domestic s e r v i c e s  felt by only 
4 pe r  cent.  A s  a consequence of th is  fal l ,  unit expenses  on international 
se rv ices ,  which w e r e  approximately 40 p e r  cent  higher than a n  domestic 
se rv ices  in 1958, were, by 1965 a t  about the  same level. The chief cause  
of th is  change would appear  to be the predominance of jet a i r c r a f t ,  wi th  
the i r  low operating cos t s ,  on international routes .  

5 2 .  F o r  all se rv ices  combined it h a s  been pointed out that  unit 
operating revenues  declined by 5 per  cent f rom 1958 to  1964. However, 
on the international  s e r v i c e s  they fell 15 per cent by 1963, while on the 
domestic se rv ices  they r o s e  a lmos t  8 p e r  cen t  in the same  period.  A s  
with  expenses  the r e su l t  of these  developments was  that  by 1963 unit 
operating revenues  were  at about the same  level on both international  
and dome stic se rv ices .  

53. Ratio of revenues t o  expenses ,  - Since the introduction 
of the jets in  1953 unit operating revenues  have exceeded expenses  fo r  
a l l  s e r v i c e s  in e v e r y  year  but 1961. This, moreover ,  h a s  occur red  in 
spite of conditions of e x c e s s  capacity, low utilization of piston-engine 
a i r c r a f t  , and falling load factors .  However, although load factors 
have fallen, unit operating expenses  have declined on average much 
more rapidly than revenues  with the r e su l t  that  break-even load f a c t o r s  
have a l so  fallen. In fact  the break-even load fac tor  dropped 15 per cent, 
f r o r .  57. 1 per  cent i n  1958 t o  48. 6 in 1964, and the weight load fac to r  for 
all services exceeded the break-even point in eve ry  yea r  since the intro-  
duction of the je ts ,  except 1961.  The development of the ra t io  between unit 
operating revenues  and expenses  is i l lus t ra ted in Diagrams 8, 9,  and 10 fo r  
total, internationaiand domestic se rv ices  and it will be seen that  the  situation 
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DIAGRAM I 1 

Chart 1 

AVERAGE UNIT REVENUES: PASSENGERS. CARGO AND MAIL. 1951 -1 964  
Scheduled and non-Scheduled Services af-the Scheduled Airl ines 

U. S. Cent3 U, S. Cents 
per tonne - km. per tonne-km. 

performed performed 
50. 0 5Q 0 

1951 52 5 3  54 55 56 57 58 59 60 61 62 6 3  64* 
This graph is dram on an arithmetical scale. :# Estimte (over-all average only) 

Chart 2 

AVERAGE: UNIT EXPENSES: PASSENGERS, CARGO AND MAIL, 195 1 - 1964 
Scheduled and non-Scheduled Services of the schedule- 

U. S. Cents U. S. Cents 
per tonne-km, wr tannc-km. 

available anilable 
40. 0 40. 0 

1951 52 53 54 55 56 57 58 59 60 61 62 6 3  1964': 

This graph is drawn on sn arithmetical scale. 

See Tables 7 ,  8 snd 9 for basic data. * Estimate (aver-all average only) 

XCAO Economics & Statistics Branch (Uay 1965) 
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that has been descr ibed for  a l l  s e r v i c e s  h a s  not held good for  in ter-  
national and dome stie se rv ice  s. On the international sec tor  unit 
revenues  were  l e s s  than expenses  eve ry  year  until 1963, by which 
t ime the je ts  w e r e  being fully utilized and were in  se rv ice  in sufficient 
numbers  to have a determining effect on the level  of expenses .  On the 
domestic sec tor ,  on the other hand, unit revenues  have exceeded 
expenses  during the whole period. By 1963, therefore ,  the ra t io  of 
revenues  to expenses  w a s ,  for the first t ime ,  m o r e  o r  l e s s  the s a m e  
for both international and domestic se rv ices ,  both showing a margin  
of revenue. 
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V. FUTURE TRENDS XN WORLD D E W D  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 f i rs t  
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 a i r  fares remained 
more o r  less constant until 1963 and 1964 and were then reduced only on 
some routes. This suggests that air f a res  are more inflexible than was 
thought and are not likely to be reduced generally and substantially in 
the period before the supersonic air l iners are introduced, This is to 
the advantage of the latter since it will enable them to operate at higher 
unit costs without suffering losses. 

5 5, The second development is that a i r  transport demand has 
proved to be more vigorous than was expected five years ago. The poor 
volume increases recorded in 1958 and 1959 suggested a t  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 at that time. 
This is particularly true of the United States' domestic system which 
still forms about 40 per cent of world a i r  transport operations. 

* Projection of future trends in world demand for a i r  transport neces- 
sitates making assumptions concerning future world political and 
economic conditions on the one hand and air transport economic trends 
on the other, fn this section, the usual assumptions a r e  m a d e  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 
t o  air transport all over the world. The assumptions considered most 
probable are used a s  a basis for the forecast calculations, but it should 
be emphasized that more optimistic or more pe s simistic as  surnptions 
would lead to different results.  For the convenience of the reader,  the 
assumptions a r e  collected into a note at the end of the section. 
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5 6. The following pa ragraphs  show some of the detailed 
s ta t i s t ics  of these  developments and the way in which they affect fore-  
c a s t s  of future  t r e n d s  in  the world demand for  a i r  t r anspor t  in relat ion 
to the  possible  introduction of supersonic airliners in the early 1970's. 

T r e n d s  in air t r anspor t  fares 

57. In order  to  consider  future t r e n d s  in the volume of 
demand for world a i r  t ranspor t ,  it is  n e c e s s a r y  to make  assumptions  
concerning the future t rend  of a i r  t r a n s p o r t  f a r e s  and rates.  The key 
f igure  is the level  of passenger fares on the scheduled air se rv ices .  * 

5 8. The presen t  situation, on scheduled se rv ices ,  is that  
world average  air fares per kilometre or mile a r e  about twice the a i r -  
l ines '  operating cost per seat-ki lometre o r  seat-mile,  so that  the 
global break-even load factor is about 52 per cent  ( see  Diagram 12  and Table 2 ) .  
The f igures  f o r  1965 will probably be approximately as follows: 

1965 fo recas t s - -  scheduled passenger  se rv ices  

World average unit operating cost 
for  passenger  se rv ices  f . 9  cen t s  p e r  seat-km 

3.1 c e n t s  per seat-mile 

World average  passenger  f a r e  revenue 3.8 c e n t s  p e r  pass-krn 
6 .1  cents per pass-mile 

World average  break-even passenger  
load factor 52 p e r  cen t  

59. The actual load factor in 1965 will probably a l so  be low 
owing chiefly to  inc reases  in to ta l  capacity contributed by the  new mediurn- 
range jet a i r l i n e r s  ( see  Diagram 2 .  page 16, and Table 2, page 40). The 
older turbo-props  and piston-engine a i r c ra f t  displaced by these new jets  
will no doubt be operated a t  reduced utilization rates and s o m e  may be 
converted to cargo a i r  craft  or  sold to non- scheduled opera tors ,  but the 
net effect is likely t o  be an  increase  in scheduled serv ice  passenger  
capacity g rea te r  than the increase  in the volume of demand, producing a 
world passenger  load fac tor  of about 5 3  per cent a s  compared with 56 
per  cent in  1964, Since there  is no sign of slackening in the purchases  of 
new a i r c r a f t ,  passenger  load fac to r s  a r e  taken a t  52 per  cent in 1970 and 1975. 

* Cargo  and mai l  combined provide about 14 per cent of airline revenue ; 
nun-scheduled operat ions,  about 4 p e r  cent. Both cargo and non- 
scheduled operat ions are increas ing faster than scheduled passenger  
t raff ic ,  but for the  next t e n  years  it seems probable that passenger  
operat ions will remain t h e  d e t e r m i n i n g  factor  in  the  economics of air 
t ranspor t .  
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DIAGRAM 12 

TRENDS OF PASSENGER FARES AND COSTS, 1951 -1 975 
Scheduled Services of the Scheduled Airlines 

This diagram is drawn on a logarithmic scale to compare rates of change. 

Actu;- figures to 1 96 3 ;  estimates beyond. 

See Table 2 for basic data. 

ICAO Economics & Statistics Branch (May  1965) 
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T A B L E  2 

POSSIBLE FUTURE TREXDS IN WORLD AIR TRANSPORT UNIT COSTS 

AND PASSEX'GER FAR ES 
-- 

Scheduled Passenger Service s 

International and Domestic Combined 

(Revenues from cargo, mail, and nun-scheduled operations deducted from 
operating costa to give passenger operating costs) 

Average operating Average fare level Break-even Actual o r  
costs per unit of (R evenus per unit passenger estimated 

capacity of ~ a ~ l o a d )  load factor load factor 

Base  Year 2. O# per seat-km 3 . 8 #  per pass-km 
1963 3 ,  3 4  per seat-mile 6.25~'  per pas s-mile 

52.7% 

1965 l . 9 #  per seat-krn 3 . 8 6  per pass-krn 
3. l#  par  seat-mile 6. l d  per pass-mile 5276 (Estimate) 

1970 1 . 7 6  par seat-krn 3 - 5 6  per pass-km 
(As surnptions) 2 . 8 d  per seat-mile 5.  by' p e r  pass-mile 

50% 

(15% below 1963) (10% below 1963) 

1975 1 . 5 4  per  seat-km 3.35~'  per pass-km 
(AS surnption s) 2.4d per seat-mile 5 . 3 4  per  pass-mile 

(25% below 1963) (15% below 1063) 
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60. A situation where passenger fares are about twice seat- kilometre 
o r  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 p r e s s u r e  
will probably be helped by a general  tendency for unit operating costs  to  fall. 
W o r l d  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 opera t ing  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 j e ts ,  and in the 1970's  perhaps by the introduction of l a rger  
aircraft. The  world average  unit operating cost m a y  be expected to continue to 
fall, therefore, although at  a slower rate than recently. It i s  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  
sea t -k i lomet re  o r  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 
operat ing 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 loes or a very small margin 
of profit. Fare reductions would in the first instance tend to ra ise  these break- 
even load factors and the airlines concerned feel that the result would be to make 
their economic situation wor se. 

6 2. It can, of course, be argued that a reduction in passenger fares  
will r e  sult in more passenger s coming forward to travel and therefore bring 
actual load factors above the break-even point (or raise them enough to cause air- 
l ine  s to  lose le ss money than they were doing before). In many part s 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 c o s t s .  
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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. 

6 3 ,  Some airline authorities thus oppose f a r e  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 general 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 f r o m  route t o  route, The passenger elasticity of 
demand and the degree of seasonality also vary greatly, There a re  thus likely to 
be times when the conditions on particular routes a re  s o  favourable to fare reduc- 
tions that they will achieve the unanimous agreement required by the lATA 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 fa re  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. lt i s  con- 
sider ed probable, however, that downward movement s will outweigh upward 
movements unless the rate of world inflation increases substantially. 

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

65. Cargo rates on world a i r  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- 
eventt 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 wi l l  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 a i r  transport operating costs will continue to fall 
a t  about 2 per cent per year, we m a y  assume that cargo rates wi l l  
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 be cause of reductions in  the U P U  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 carr iers  tend, like cargo rates, to follow airline unit costs 
per tonne-kilometre available and may ba 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 sc5eduled services, 
either domestic o r  international, It is assumed that their operating 
costs and rates a re  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 large st present civilian types, but for some time the majority of 
a ir  cargo wi l l  continue to be carried in passenger aircraft. 
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Trends in a i r  t ranspor t  volume 

6 8. fn te rms of volume of operations, cargo, mai l ,  and non- 
scheduled services fo rm a higher percentage of the airl ine total ( respec t -  
ively 18, 4 and 8 per cent of total tonne-kilometres performed) than in 
t e r m s  of revenue, but passenger volume remains the key f igure in con- 
sidering the overall development of world air t ransport .  Cargo and mai l  
loads are generally a long way from filling the capacity available for them 
on passenger air craft, and nun- scheduled operations rno~t ly  utilize the 
spare operating t ime of airlines' f leets ,  

69. The volume of world passenger operations has increased 
every year  since scheduled air services were  started (see Diagram 13). The rate 
of increase  has been remarkably steady, but the re  has been a slight tendency 

for  it to  fall off, f r om averages of about 16 per cent per annum in  the late 
1940's and ea r ly  1950's to about 12 per cent in recent  yea r s ,  In the l a s t  
f ive y e a r s  it would seem that the basic  r a te  of increase  when f a r e s  were 
held steady was about f O  per cent per annum, a higher f igure of 16 per cent 
being achieved in I964 only when fares were  reduced (about 2 per cent). 
If we assume that passenger f a r e s  fall an average of 1 per cent per annum* 
until 1975, it is es t imated that the volume of demand will increase  at a n  
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 
t rend  of rates for cargo, mail, and non- scheduled operations would suggest 
that  the volume for these  types of t raff ic  will continue t o  expand in the next 
decade approximately a t  the r a t e s  of expansion they have shown i n  recent 
y e a r s ,  that i s  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 f igures  for 1970 and 1975 are shown in  
Table 3. 

7 1. 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 annurn, 

* See para. 64 for basis of this  assumption. 

=:=:) Latest f i g u r e s  s u g g e s t  the increase  in  cargo traffic wil l  be greater  
than  15 per cent i n  l ' '05,  but  ln the ~ a s t  such high rates  01 increase 
ha;. - ,. . . .  . - - -  - - . 1. 

- c - .. I .  
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Scheduled !krvicee of tLC Scheduled Airlines 

Millions 

TOTAL MShllE;STIC AND INTERNATIONAL SERVICES 

Millions 

1 9 5 1  52 5 3  54 55 56 57 56 59 60 61 62 63 64 1965 1970 1975 

See Tmblr ' for baric data.  om: This dia@(lr.m I *  drawn to I lo#arithmic scale to compare rate. of ch.ng*. 

ICAO Economic. & Zlt.tirtic~ Branch t h y  19B3)  
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TABLE 3 

POSSIBLE FUTURE TRENDS IN WORLD AIR TRAJSISPORT VOLUME 

International and Dome stic Combined 

Scheduled and Non-scheduled Separately 

1964 Possible future R e sultant R a sultant 
figure average growth figures 1970 figures 1975 

SCHEDULED 
SERVICES millions 

Passenger-km performed 170,000 

Cargo tonne-km performed 3 , 9 2 0  
(Passenger and cargo 
sarvicaa) 

Mail tome-km performed 910 

NON-SCHEDULED 
~ F ~ ~ I A T X O ~ N S J I  

ratsa per annurn 

Maximum 16% 
Robable rate 12% 
Minimum 10% 

Maximum 20% 
Probable rate 15% 
Minimum 10% 

Maximum 14% 
Probable r a t s  12% 
Minimum 10% 

millions 

Nan- achedulad tonne-km 
performed 2,210 Maximum 20% 

Probable rate 15% 
Minimurn 10% 

* Non-achadulcd operations of scheduled airlines plus estimated operations of non-scheduled airlines 
(at 2 par cent of world total), 
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The effect of different assumptions concerning the trend 
of scheduled service passenger fares 

7 2. 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 a s  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 o r  15 per cent 
by 1975, an average of about 1 per cent per year from 1965 onwards. 
A s  indicated above, the obstacles to any substantial and general reduc- 
tion in a i r  fa res  are considerable, but it is conceivable that these might 
be overcome, at least with respect b the main routes operated by the 
long-range jets, where unit operating costs a r e  lowest. It is suggested 
that, conce.lvably, world fare  levels might fall an average of about 3 
per  cent instead of 1 p i x  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 par year, the result  would be 
break-even load factors af about 57 per  cent and the airl ines 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-kilometre s in 1970 and 
918,000 mil&on in 1975 (see Table 3). 

74. It  is not considered likely that global passenger fare 
levels will fall more rapidly than this, o r  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 calculatians will note that 
this estimated maximum increase and the 12 per cent increase 
assumed to be "probablet1 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. a .  , + 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 

Notes 

Average no. of long-range 
passenger  jets in service 

over year, approx. 

Average sea t s  p e r  a i r c ra f t  

Average passenger  load factor 

Average passengers  per a i r c ra f t  

Estimated (total) operating cos t  
per unit of capacity 

Estimated revenue p e r  unit 
performed 

Break-even passenger  load factor 

1.8d par seat-km 
2.8  d per seat-mile 

3 . 8 4  per  pass-km 
6 . 1 6  p e r  pass-mile 

See Table 19 for a/c included. 

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

North Atlantic 1964 figure was 
57% , but load fac tors  a r e  falling. 

N ~ r t h  Atlantic 1964 figure was 78. 

These are taken at 30% below the 
f igures f o r  all other  a/c (smal ler  
jets,  turbo-props , piston-engined 
a/+ 

See Table 2 . 

L o w  break-even load factor is 
produced if f a r e s  fall l e s s  than 
unit costs .  
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7 5. The possibility must also be envisaged that world f a r e  levels 
will not he reduced at all from the r a t e  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 r a t e  of about 10 per  cent per 
year ,  producing the totals for 2970 and 1975 a s  shown in Table 3. These a r e  
considered to be minimum figures, 

7 6. Somewhat s imilar  es t imates  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 resul t s  of these es t imates  
are shown in Table 3 .  It m a y  be observed that  even if  the maximum r a t e s  of 
increase a r e  taken for both cargo and mail, the resultant volume in tonne- 
kilometres performed would still in 1975 not be as  great  a s  the probable 
total of passenger tonne-kilometres performed (about 5 1 ,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 air l ines  would 
still be obtaining over 80 per cent of their  revenue f rom their  scheduled 
service passenger traffic. 

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

77. The as sumptions outlined above enable approximate e stimate s 
to be made of the economic situation of the long-range subsonic jets in 1970 
and 1975. This i s  of special interest  in connection with the possible intro- 
duction of super sonic air l iner  s ,  since broadly speaking they would operate 
on similar routes. Moreover, the two s izes  of supersonic a i r l ine rs  that 
seem at  present most  likely to  material ize,  namely, one with about 120 
sea ts  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 a t  
any one t ime i s  a useful starting point for calculating the potential market  for 
the supersonic aircraf t ,  

78. At the present t ime (1965). it is estimated that there  a r e  about 
780 long-range passenger jet a i r l ine rs  operating on world scheduled a i r  
services  (see  Table 4). Passenger  load fac tors  for the year  a r e  expected to  
average about 54 per cent for these a i rcraf t  (somewhat below the North 
Atlantic figure). The passenger break-even load factor is est imated a t  about 
47 per cent at  present fa res ,  unit operating costs per seat-kilometre being 
about 30 per cent below those of al l  other air craft combined and about 10 
per  cent below the overall global f igure for al l  types of a i rcraf t .  

* The size of the super sonic a i r l iners  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 vers ions  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 
supersonic a i r c r a f t  or of the very l a rge  a i r c r a f t  of the 500 to 700-seat 
size). 

80, . If w e  assume that the relationship between the unit cos t  
of the long-range j e t s  and the average for all other types of aircraft 
r ema ins  approximately as at present (a 30 per cent difference), and 
applying the t rend f igures  for world costs and fare levels,  we can esti- 
mate the break-even load factor for the Long-range je ts  at 44 p e r  cent 
in 1970 and 41 per  cent  in 1975, as shown in  Table 5 , These tow break- 
even load factors a r e ,  of course, the r e su l t  of assu'ming that fare Levels 
will not be reduced as much a s  unit operating costs. 

Economic situation of su~e r sc ln i c  a i r l ine r s  in 1972 and 1974 

81, Similar  calculations can be applied to  the possible intro- 
duction of super sonic a i r l ine r s  i f ,  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 i s  t o  say,  about 2 .2  cents per seat-  
ki lometre ( 3 .  5 cents per  seat-mile) ,  Our assumptions would imply that 
the prevailing average f a r e  level would be about 3 . 4  cents per passenger-  
ki lometre  (5.  5 cents per  passenger-mile) ,  giving the super sonic air - 

, craf t  a break-even load factor of 65 per cent without a premium fa r e .  
They should have l i t t le  difficulty achieving higher load fac tors  than this, 
at l eas t  in their ear ly  days, if they prove a s  at tractive to  the public a s  
the subsonic jets.  

8 2. If however, fares are reduced 3 per cent per  year  
{instead of I per  cent assumed as probable), the prevailing f a r e  level  
in  1972 would be about 2. 9 cents per passenger-kilometre (4 .7  cents 
per pas senger-mile) ,  which would give the super sonic a i r l ine r s  a 
break-even load factor of about 76 per cent. A premium f a r e  would 
then perhaps be necessary  to avoid making a l o s s  on super sonic oper - 
ations. 

83. Our assumptions a l so  indicate that  the re  a r e  likely t o  be 
about 1, 500 long-range subsonic jet a i r l ine r s  being operated on passen- 
ger  serv ices  in 1972. If we assume that about half the serv ices  



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 sea ts  per  a i rc raf t  

Average passenger load factor 

Average passengers per a i rcraf t  

Operating cost  (total) per  seat-km 1.8 
per  seat-milo 2 . 8  

Revenue per  pa ssenger-km 
per  passenger-mile 

Passenger  break-even load factor 4770 

1970 - 1975 - Notes on 1970 and 1975 Est imates  

A ssurning 12% per annurn 
increase in passenger demand 
with a /c  increasing in size, 
but no SS a/c or very la rge  a/c. 

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

5 4% Assumed constant at 1965 
figure for  long-range jets. 

94 F r o m  load factor and sea t s  
p e r  a/c. 

1 . 3  Using same reduction r a t e s  as 
2 .  1 for  world averages (Table 2 ). 

3.2 Using same revenue figures as 
5 . 1  for world averages (Table 2 ). 

4170 Break-even load factor falling 
since unit c o s t s  fall fas ter  
than fa res  
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operated by these aircraft  would be suitable (in stage lengths and 
volume of traff ic)  for  super sonic a i r c r a f t ,  we can  make certain tenta- 
t ive calculat ions concerning the m a r k e t  for the l a t te r .  F o r  example, 
taking the n o r m a l  annual i n c r e a s e  i n  passenger  demand on these  routes 
to be 12 p e r  eent ,  the a i r l ines  concerned would need to  add th i s  rnuch 
new sea t  capacity each year.  If the supersonic a i r c r a f t  were  not avail-  
able ,  they might  be expected to do so by purchasing about 60 of the 250- 
seat subsonic je t s  presumed to  be available at that  t ime.  Since the 
productive capacity of a Mach 2 . 2  a i r c r a f t  with 120 s e a t s  is about the 
same as  that of a erabsonic a i r c r a f t  with 250 sea t s ,  they could, 

- alternatively,  provide themselves  with the s a m e  additional capacity by 
purchasing 60 supersonic a i r l i n e r s  of that  size. Only a few a i r l ines  
would probably make such purchases, but on the o ther  hand, they 
might well purchase  more than. would provide the i r  own needs for 
ex t ra  passenger  capacity during the year ,  replacing some of the i r  sub- 
sonic je ts  by the  new aircraft. The f igure of 60 supersonic a i r l i n e r s  
(of the  120- seat Mach 2 .2  size) would be the theoret ical  Limit for 
pu rchases  in  the year  1972 if no fu r the r  subsonic jets  were  purchased 
and total capacity w e r e  not t o  be expanded more than passenger .  
demand. 

84. Similar calculations can be made  fo r  the introduction 
in 1974 of a Mach 3 supersonic a i r l i n e r  with a 250-seat capacity and 
an operating cos t  per  seat-km 10 p e r  cen t  above the world average for 
subsonic jets in 1963. The r e s u l t s  a r e  shown in tabular  f o r m  in 
Table 6. _._ 

Notes on Assumptions 

Since o thers  may wish t o  base  future project ions on 
different assumptions  f r o m  those made in th is  section, the main ones 
are l i s ted  below: 

1) that genera l  world economic expansion as it affects  the 
demand fo r  wclrld t r anspor t  will continue in the next 
de cade approximately at the r a t e  indicated by cur ren t  
t r ends ,  i. e, , population and per capita income would 
continue to grow at about 2. 5 and 2. 0 per cent per 
yea r ,  and inflation of consumer p r i c e s  (converted into 
dollars) ,  a t  something over  1 per  eent per y e a r ;  also, 
that there will be n0 major war or general economic 
depress ion;  

2 )  that there will continue to be an  excess  of world air 
transport capacity,  thus keeping the worlri passenger  

lafl factc.i. :it j u ~ t  o v e r  5f3 per  r en t ;  
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TABLE h 

ILLUSTRATIVE CALCULATIONS RELATING TO THE WTR ODUCTION 
OF POSSIBLE SUPERSONIC AIRLPNERS IN 1972 AND 1974 

Total number of long range subsonic je ts  
on passenger services i f  no SS or very 

large a/c were  introduced . .. l ,500 
Number  assumed on routes suitable for SS a/c . . . 750 

Average seats per aircraf t , .  . , . . . . . . . . , . . . . . , , . , 166 
Average passengers per aircraft . , . . , . . . , . , . . . . . 89 
Average load factor , . , . . . , . . . . . . . . . , . . . . , , . , . . . 5 4 5  

N u m b e r  of 250-seat subsonic jets required 
to be added each year to add 127% capacity 

to the routes suitable for SS a/c . . . 60 

N u m b e r  of 120-seat Mach 2.2 a/c required 
to add 127~ capacity in 1 9 7 2 , .  , . 60 

Number of 250-seat Mach 3 . 0  a/c required 
to add 12% capacity in 1974,. , , -- 

Probable prevailing fare level: per pass-km 3.4b 
per pa ss-mile 5.5k 

Possible average operating cost of the SS 
airliner: per seat-km. , . . . 2.2b 

per seat-mile , , , 3 . 5 b  

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

L o w e s t  world average fare levels 
considered likely (falling 3% per 
annum from 1963):  

per pass-km . , . , . 2 . 9 6  
per pass-mite . . . . 4.7b 

If fares fall 3% per amurn until 1975 ,  
break-even load factor for SS a / c ,  about . . . . . 7 6% 
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3) that unit air  t r anspor t  operating costs  per tonne - ki lometre  
available will fall  an average of 2 per cent per year until 
1975; 

4) that the mos t  probable t r end  of world average passenger 
fares is  a slow reduction of about 1 per cent per year until 
1975 (fares measured in  do l la rs  at cu r ren t  values); 

5) that if fares were not reduced, the world demand for air 
t r anspor t  would inc rease  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; 

6 )  that  when the world average f a r e  level  is reduced (with due 
r e g a r d  to seasonal  and other relevant factors), the elast ici ty 
of dernand is about 2: 1 ,  meaning that a 1 per cent reduction 
adds about 2 per cent to  the increase in dernand that would 
otherwise take place; 

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

8) that the volume of car go, a i r  m a i f ,  and non- scheduled 
traffic will continue to  expand (on the average) f o r  the next 
ten y e a r s  a t  the  average r a t e  of the past five y e a r s ;  

9 )  that s t re tched  vers ions  of the present generation of long- 
range je ts  with maximum seating capacity up t o  250 seats 
will be introduced in the next f i v e  yea r  s and, perhaps ,  
larger  aircraft up to  300 seats  before 1975; 

10) that ,  for  combined technical and economic reasons, con- 
siderably l a r g e r  aircraft with seating capacity in the 500 
to  700 range will  not be introduced in large numbers  before 
1975; 

1 that, a s  at  present seen,  two interest ing possibi l i t ies  for  
the intr  oduction of super sonic air1 iner  s are : 

a) a Mach 2 t  airl iner with 120 sea t s  maximum, 
introduced in substantial numbers  in the yea r  
1972, at total operating costs  of about 2.  2 cents 
pe r  sea t -  k i lometre  (3 .  5 cents per  seat -mile) ;  
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b )  a Mach 3 air l iner  with 250  sea t s  maximum, 
introduced in  substantial numbers  in the  year 
1974, at total operating costs of about 2. O cents 
per-seat  kilornetre (3. 2 cents per  sea t -mi le ) .  
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FINANCIAL TRENDS IN CfWL AVIATION, 1951 -1 964 
Scheduled Airlines of alX ICAO Contracting States 

E S T I U T E S  FOR f)OB&ESTIC AND INTERNATIONAL SERVICES 

DESCRIPTION I951 

(In nullion. of Udeed Slates Dollare) 
OPERATING REVENUES 

Schcdukd Services 
Passenger 
Crrgo 
Wil 

Total Scheduled Sc r r t c t s  
Non- rcheduled Servtcem 
Incidental 

TOTAL OPERATING REVENUES 

OPE RATING EXPENSES 
Flight Operatition8 
Maintcnlnce k Overhaul 

b/ Flight Equfpmcnt Depreciation - 
Station & Ground 
Pa r s inge r  %?vice& 
Ticketing, M e n  a d  P~omPcton 
Cerreral and Administrative 

TOTAL OPERATING EXPENSES 

OPERATING RESULT 1 +24 1 1 1 -3 1 +% 1 +%?I 1 tfi4 ( 41 1 +l5 +105 1 +42 1 -118 1 ~ 9 7  1 +?26 1 a 1  

- 
UNITS PER TONNE-KIMWETRE PERFORMED 

OPERATING REVENUES 
Scheduled Servtce. 

Passenger 
Cargo 
W i l  

Total Scheduled Scrvic e I 
Non-sch8duled S e t  ice. 

AVERAGE dJ 
OPERATXNG EXPENSES 

Ffight Operations 
I h i n t e n m e 8  & Overhaul 

Flfghr Equipment Dcprctl.tios 
Station & Ground 
Passenger Services 
Ticketing. Sales md Promotion 

[UNITS PER TONNE-KILOUETRE AVAILABLE] 

(Is United Statem Caatm) 
OPERATING REVENUES 

Scheduled Services 
Nan-rcheduled S r r  'cca 

AVERAGE fl 
QPERhTlNG EXPENSES 

Flight Operations 
Cl~zntenancc & Ovcrhrul 
f llpht Equipment Depreclrtioa bJ 
Station & Ground 
Passenger Services 
ricketkng, Sales and Promotton 
General and Mminirtratiwe - TOTAL 

[UNIT PASEMGER RFVENUF PFR PAS~FNGER-I(ILX)METRE~ 

(In United Statea Cents) 

SCHEDULED SERV~CFS t 3 . s  3.88 f 3 * ~  I 3.79 f 3.82 1 3-86 1 3-82 1 3.63 I 3 9 3  3 .  7-91 j 9 . 9  ?.a5 j 7.79 

(in Perccrtageaf 
OPERATING REVENUES 

Schcdultd Services 
Pfissenger 
Cargo 
Mait 

Total Scheduled Servicem 
Nea- scheduled Scrrvicer 
racldental 

TOTAL OPERATING REVENUES 

OPERATINC EXPENSES 
Flight Oprr8tioam 
M a i s t t ~ n c c  L Ovriluui 
Flight Equipment Depreetatfon gf 
S&tSoa k Grouad 
Passenger SeRices  
Tlcketlng,Sller L Promotion 
Geaeral  41 Admintttratfve 

TOTAL OPERATING EXPENSES 

I Note.: j Oo 1st fanurry  1957. b new clsraif%cation of Operating Expeames became effective in she United State., - that the fiyutem .born far Station L Ground. 
Pasmnger  Services. Ticketins. Sale* & Ptomotten a ~ d  General k Mminimt+atLve expenwm arc nol mtrictly earnparable before and a i t r r  this date. 

b/ Begfnning 1966, tn accordurce with the c b m g r ~  made in fCAO's Air Trrawpert Reportine Form "F" fProfit  and lmr*  Statrment), the expense ttcrn - 
"Flight Fqufpment Depreciation" also rncludem ''Ground Property aad Equipment Depreci8tias", and "Amortization of Developmefit and Pte-opcrrtsna 
Cost*", the lat ter  being prevfourly clsdstfied a r  r non-operatin( expeame. 

c Prvvinranal, - - 6' Inciudtn~ incrdcntal Acvrsuer. 
------ 
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TABLE 8 

FINANCIAL TRENDS IN CIVIL AVIATION. 1 95 1 - 196 3 
Scheduled Airlines of all ZCAO Contracting States 

EST1 MATES FOR INTERNATIONAL SERVICES 

F I N A N C I A L  D A T A  

(in mrliiona of Untted Stateu Dollarn) 
1 OPERATING REVENUES 

Scheduled Scrutcr  m 
Passenger  
Carpo 
mi1 

Total Scheduled Servicsr  
Non-scheduled Sc rvictm 
IncidentaI 

TOTAL OPERATfNG REVENUES 

OPERATING EXPENSES 
Flight Optrr t ione 
Maintananet & Ove rhaul 

b/ Flight Equipment Depreciation - 
Station t Ground 
Pr raenger  Services  
Ticketing. Salea and Promotion 
General  and Admlniatrative 

TOTAL OPERATING EXPENSES 
I 

OPERATING RESULT 

OPERATING REVENUES 
Scheduled Servicea 

Paasengar  
Carpo 
Mail 

Totr l  Scheduled Service r 
Won- rchedulcd Se rv l c r  l 

AVERAGE fl 
OPERATlNC EXPENSES 

Fllght Op*rrtiona 
Main t tnaws  t Overhrtil 
FlI#M Eqnlpmont b e p r e c t a t t ~ n  
Station & Ground 
Paaaen8er Scrvlcem 
Ticketing, Salcs l Promotion 
Genrrs.1 and Admini t t ra t iv t  

TOTAL 

- 

UNITS PER TONNE-KILOMETRE PERFORMED 

(In United Sta tes  Centa) 

OPERATING RE VENUES 
Scheduled Ss rv tc t  s 
Non- achcduled Service * 

AVERAGE c/ 

1 UNITS PER TONNE-KILOMETRE AVAILABLE] 

(In Unlted States Cents) 

OPERATING EXPENSES 
Flight Opt ta t tons  

Notes: On l ~ t  January 1957, a new tlasstf$cotion of Operating Expenaes became effrctivr tn the Imn~trrl States. mo that the ftgures shown for Ststion 4 Ground, 
Passenger  S e r v ~ c e s ,  Ticketing, Sates  & Promotron and General  & Admfnis t ra t~ve expenses a r r  not  mtrlctly cornparahlc br tnrc  and after t h i s  date. 

b' Bcgrnntng 1960, in accordance wath the changes made in ICAO1o A t r  rranbport  Reps r t~oy  5 orrn "I." (Prof i t  and 1 . 0 s ~  Statenienr), ttre expense 1trrn 
& 

" f l l ~ h t  Equ~pmrnt Depreciation" a1.0 tncludes "Ground Proper ty  and Equipment Depreciatlon". and "Amortrzat~on of I3uvrloprtlrnt and P re -ope ra r~ng  
Costa", the ta t ter  being previously elassifted aa a non-operating rxpcnge. 

1 ,-/ Includin~ inctdcntal Revenues. 1 

8.5 
5.6 

4.3 
1.9 
4.6 
2.2 

8.1 
5.3 
2'2 
4.1 
k.9 
4.4 
2.0 

8.8 
5.8 
2.6 
4.5 
1.B 
4.6 
2.2 

OPERATING EXPENSES 
 light Opersttons 
Maln!en.acc * Overbawl b, 
F t i ~ h t  Equipment Depreciation - 
Station t Ground 
Pasmenger Servtcea 
Tickttlng. Salem mnd Promotion 
General and Admint mtrative 

. - 

UNIT PASSENGER REVENUE PER PASSENGER-KILOMETRE 

(In United States Centrl  

SCHEDULED SERVICES 1 4.44 1 4.50 1 4.37 1 4.37 1 4.29 1 4.40 1 4 4-57 1 4.m 1 4.15 1 3-95 1 3*Bj / few 

[PERCENTAGE D I S T R ~ B U T Z O N  OF FINANCIAL DATA j 
(In Percenta@cs)  

OPERATiNC REVENUES 
Scheduled Service a 

Pasee-er 
C a r t o  
MaL1 

ToCd Scheduled Se tv lc s r  
Won- ac bedultd Serr fce  a 
Incidentrf 

TOTAL OPERATING REVENUES 

, 23.5 I =ID 30.3 TOTAL 

9.3 
5 
2.6 
4A 
1.9 
4.2 
2.6 

8. 3 
5.8 
2.2 
3.9 
1-9 
4.7 
1 e 1  A 

9.3 
6.2 
2.5 
5.0 
2.0 
4.6 
2.5 

7.9 
5.3 
2.4 
4.2 
2.0 
4 17 
1.5 

8.2 
5.4 
2.5 
4.1 
2.0 
4.6 
1.7 

6.5 
4.5 
2.9 
3.7 
1.9 
4.5 
lrJ 

31.0 26.9 I z a s  

7.3 
5.1 
8.7 
4.2 
2.0 
4 -7 

. 1.3 

5.3 
3.5 

'*' 3.1 
1.6 
7.7 
1.A . 

5.7 
3.9 
3.G 
3.3 

3.9 
1.2 

9.1 

4.3 
3 .Q 
2.4 
3.0 
1.b 
3.5 
1.2 

28.0 , 8.3 n.3 21.0 223 19.6 



TABLE 9 
FIINANCUL TFUCNDS IN CIVIL AVIATION. 195 1 -1 96 3 

Scheduled AirliP'es of all ICAO Contracting States 

ESTIMATES FOR DOMESTIC SERVICES 
, 

DESCRlPT[ON 1951 1956 1 3 5 7 d  1358 1959 1960 1961 1962 I 3 6 3  

I 
FINANCIAL DATA 

tln millions 01 Untted Statem Dollarm) 
OPERATING REVENUES I 

I scheduled Servkcer I 
Pabsenger 
Cargo 
mi1 

Total Scheduled Servicem 
Non-rcheduled Services 
Incidental 

TOTAL, OPERATING REVENUES 

OPERATING EXPENSES 
Fligbt Dper&tions 
Mtlntenancs Ir Overhaul 
Fllghr Equipment hprec ia t lon  
Station & Graund 
Passenger Service* 
Ticketing, S d a a  mad Promotion 
General and Admlnlmtrative 

TOTAL OPERATING EXPENSES 

GPERATING RESULT 1 *Li7 1 449 1 44 1 +?9 ) t106 1 4 6  1 -11 1 *pe 1 *I51 I '51 1 cCB 1 *I35 1 +U8 
1 

 UNITS PER TONNE-KILOMETRE PERFORMED 1 
(In United Strtm. Centm) 

QPERATfNG REVENUES 
Scheduled Service r 

Pm*aeng*r 
Cargo 
mi1 

T o t d  Sehodulmd Scrvlc*a 
Non- sch~dul*d Smrvless 

AVERAGE 9 
OPERATING EXPENSES 

~UNI?STONNE-KILOMETRE AVAILABLE] 

I OPERATING REVENUES 
SchmWed S a r d c e s  

{In U8it.d Statim Cents) I 

I Non-scheduled Services 
AVERAGE CJ 

OPERATING EXPENSES 
Flight Operetion. 
Maiatenrnce & Ovarhaul 
Ftfgbf Equipment Depreciation 
Statkm L G r d  
Paaaenger Smrvic*s 
Ticketing, Sale. and Promotion 
General utd AUdntatrativc 

TOTAL 

[-E:-NCER REVENUE PER PASSENGER-KILOUET RE] 

SCHEDULED SERVICES j 3,s 1 3.54 3.55 I 3 .n  1 5.66 1 3.60 1 3.w I 3.53 1 3.m j 3.m 1 3.m I 4.m I 1.m 

1 OPERATING REVENUES 
S c M d e d  &r*icea 

Paamanger 
Cargo 
k L f  l 

Tokd Scheduled f.r*Lcma 
Hoa-*ch.dOkd Servicw s 
faeldent& 

TOTAL OPERATtW REVENUES 

DPERATINC EXPENSES 
Flight Opctratlona 
MJntearnce & Overhaul 
Flilht Equlprntnt Lkpteclatlon 
Station k Cr~und 
Paamanger S*rvicer 
Tlcket lq.  Salem k Promotton 
General & Admfniatrativt 

TOTAL OPERATtMj EXPENSES 

I Notes: J On tst 38nuary 1957, a new clammificat1on of Operatlag Expensea became effectkvc In the Untted St8ks.  so that the ftgurea ahown [or Statton & Ground. 
Passenger Setulcer, Tieketlng, Salem &I Promotion and General Ir Administrative expensem a r e  not strictfy comparable before and after thi. date. 

b/ Beginnine 1960, In accordance wtth the changes made in ICAO's Atr Transport Rcport~ng Form "F" (Profst and 1,oes Statement), the expense I tern - 
"Flight  Equipment Depreciation" .Lao Include* "Ground Property and Equ~pmrnt Drprccirt~on", and "Arn6rttzation of Development and Prt-operating 
Costa", the latter betng previously clasriited r e  a non-operat~ng expense. 

C '  lnclud~ng Inctdrnral Rcvtnura. - 
I 

1'4 T E R Y A I I U N - 2 1  I ' l V I I  4 V l A I ' I O N  O R G A Y I Z J ~  l'10 i i. ( c 1' > " I (  % A Y I ~  $ 1  A r l s r lc5  ~ R A N C ~ ~  (vay  1965) 



ANNUAL PERCENTAGE CHANCES IN OPERATING REVENUES AND EXPENSES, 195 1 - 1964 
4 ~ a l l 1 0  Gontracting ~trtes  

TOTAL D O 0  

I : :iiL 

Total Scl~eduled Semierr8 + 14-4 

\.ate>: a ' f ?h4 figuros estimated, I- - 
b Beginning t 9 6 0 ,  in acccrrdance with the changes made in ICAO's  Air Transport Reporting Forms, the i tem Flight Equxprncnt Dcprtciat~on also lncludes - 

"Ground Property and Equipment Deprecirt~on", and "Anortizaticn of Dtvcl~pment axad Prs-Oper~ting Costs", the Iarttr being previously cfass~f:rd as  

I a nan-operating expense. 

' ', C 1 !Z .'\' % 'C [OW A L  CIVIL AVIATION ORGAN1 ZATICIN ECONOWCS AHfI  STATISTICS BRANCH f Cfav I 9 h 4 )  



TABLE 1 ! 
CONSOLIDATED BALANCE: SHEET. 1961-1 963 

Scheduled Airlines of all ICAO Contracting States 

TOTAL DOMESTIC AND INTERNATIONAL SERVICES 

ASSETS A N D  J,IABILITIES 

2. Equipment purchase funds,. ............................ 
3. Other special funds.. .................................... 

.................. 4. Fti ht equipment before depreciation.. 
................... f 1  Less: Reserve for depreciation. 

4.2 Flight equipment after deprec~ation.. ............. 
5. Ground property and equipment before depreciation. , . . 

.................. 5.1 Less: Reserve for depreciation.. 
5.2 Ground property and equipment after depreciatron 

6. Land .................................................... 
7. Investments in affiliated companies.. ................... 
8. Deferred charges.. .. :. .................................. 

8.1 Development and pre-operating costs. ........... 
8.2 Other deferred charges,. ......................... 

9. Intangible assets., ...................................... 
10. Other assets.. .......................,................... 

13. Unearned transportation revenues.. .................... 
14. Deferred credits. ........................................ 
15. Operating reserves. .............,....................... 
16. Self insurance reserves.. ................................ 
17. Other reserves.. ......................................... 
18. Advances from affiliated companies.. ................... 
19. Other liabilities.. ........................................ 
20. Long term debt., ........................................ 
21. Capita! stock.. .......................................... 
22. Capital surplus.. .........................,.............. 
23. Unappropriated Balance of Profit or Loss (-1 

TOTAL LlABlLiTlES 

Note:  The amounts indicated above contain est imates a s  to approximately 11% of the world totals in 1961 and 1962, 
and 8% i n  1 96 3. 

i 
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TABLE 12 

CONSOLIDATED PROFIT AND LOSS STATEUENT. 1961 -196 3 
Scheduled Airlines of all ICAO Contracting States 

TOTAL DOME3TIC AND INTERNATIONAL SERVICES 

PROFIT  AND LOSS STATEMENT 

............ 1.3 Freight, express and d~pfo)nattc bags. 
1.4 Mall., ............................................ 

2. Non-xheduled flights. .................................. 
..................................... = 3. Incidental revenues, 

4. TOTALOPERATtNG REVENUES ......................... 

6,  Maintenance and overhaul.. ............................. 
7. Depreciation and amortiratcon.. ........................ 

7.1 Normal depreciation of flight equipment. ......... 
7.2 Normal deprec~at~on of ground property and equip. 
7.3 Extra depreciation ( ~ n  excess of cust) ............. 
7.4 Amortization of develop. and pre-operating costs.. 

x 8. Station and other ground expenses, ..................... 
8.1 Landing and departure fees.. .................... 
8.2 Other expnses. .................................. 

9. Passenger servrces. ..................................... 
10. Ttcketing, sales and promotion.. ........................ 
11. General zn3 administrative.. ............................ 

Other operating expenses,. . .......................*...... 
13. TOTAL OPERATING EXPENSES,. ........................ 

a 17. Payments from publ~c funds not allocated elsewhere.. ... 
17.1 Direct subsidies. ................................ 
17.2 Other payments. ................................ 

.......... 

CONSOLIDATED STATEMENT OF RETAINED EARNINGS 

1. Opening Balance (at beginning of the year) 

2. Net Loss for 1961 
[Item 2 3  of Profit and h a s  Statement above} 

3. Adjustments to current and previous year sf  results 

4. Appropriations (adjustment) 

5, Diuidcnds 

6. Closing Balance fat  end of the year) 
(Carried to Item 2 3  of the Balance Sheet) 

and 8% in 196 3. 



TABLE 1 3  

REVENUES AND EXPENSES PER TONNE-KfLOMETRE, 1961 -1  96 3 
Scheduled Airlines of a31 ICAO Contracting States 

TOTAL DOMESTIC AND INTERNATIONAL SERVICES 

ACCOUNTS 

2. Non-xheduled flights, .................................. 

6. Maintenance and overhaul.. ............................. 

........ 7.1 Normal depreciation of flight equipment.. 
7.2 Normal depreciation of ground property and equip, 
7.3 Extra depreciation (in excess of cost). ............ 
7.4 Amortization of develop, and pre-operating costs. . 

9- Passenger services. ..................................... 
10. Ticketing, saks and promotion, ......................... 
If. General and administrative,. ............................ 
12. Other operating expenses.. .............................. 

16. Interest, ..,.............,................................ 

.................................... ? 18. Affiliated companies. 
19. Other non-operating items., ............................ 

......... 
22. tncme taxes. .......................................... 

Nate: The amounts indicated above contain estimates as to approximately 
l it% of the warld totals in 1 961 and 1962, and 8% in 1 963. 

1 - 
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REGIONAL ANALYSIS - 1963 

cc 
IN 6 REGIONS OF THE WORLD 

Scheduled Airlines of ICAO Contracting States in each Regian* 

TOTAL L).OmSTZC AND INTERNATIONAL SERVICES 

ASSETS AND LIABELITIES 

........................................... 

.. 5, Ground property and equipment before depreciation.. 
................... 5.1 Less: Reserve for depreciation. 

5.2 Ground praprty and equipment after depreciation 
& Land ..................................................... 

..................... 7. t nvestments in affiliated cmwnies 
8. Deferred charges. ....................................... 

........... 8.1 Development and pre-operating costs. ......................... 8.2 Ottrer deferred charges.. 
9. intangibleassets ........................................ 

10. Other assets.. ........................................... 
TOTAL ASSETS 

13. Unearned transportation revenues.. .................... 
14. Deferred credits.. ....................................... 
15. Operating reserves.. .................................... 
6 .  Self insurance reserves.. ................................ 
17, Other reserves.. ......................................... 
18. Advances from affiliated companies. .................... 
19. Other liabitities.. ........................................ 
20. Long term debt.. ........................................ 
21. Capital stock.. .......................................... 
22. Capital surpfus.. ........................................ 
23. Unappropriated Balance of Proftt or Loss (-) 

* Reporting airlines only - Set page 68 far list of reporting airlines with 7% Regions are shown by order of 
Headquarters in each Region. No estimates are included in the above importance in the amount of Total 

Assets. .  

INTERNATIONAL CIVIL AVIATION ORGANIZATION ECONOMJCS AND STATISTICS BRANCH f May t 965)  



TABLE 15 

REGIONAL APJALY SIS - 1 96 3 

REVENUES AND EXPENSES PER TONNE-KILOMETRE PERFORME=D 
IN 6 REGIONS OF THE WORLD 

Scheduled Airlines of ICAO Contracting States in each Region* 

TOTAL CIOME:STIC AND INTERNATIONAI SERVTCES 

ACCOUNTS 

* 3, Incidental revenues,. .................................... 

6. Maintenance and overhaul.. ............................ 
7. Oepieeiatian and amortization. ........................ 

........ 7.1 Nonnal depreciation of flight equipment. 
7.2 Normal depreciation of ground property and equip 
3.3 Extra depreciation (in excess of cost), ........... 
7.4 Amortization of develop. and pro-operating costs. 

9. Passenger srvices, .................................... 
Ill. Ticketing, sales and pramtion, ........................ 
11. General ~ n d  administrative. ............................ 
12. Other operating ex~nses . .  ............................. 

e 17. Payments from public funds not allocated elsewhere.. .. 
17.1 Chrect subs~dies. ............................... 
17.2 Other payments. ............................... 

22, L*ncome taxes. .......................................... 

* Reporting airlines only - See page 68 for I is t  of reporting airlines with The Regionn are shown by order of 
Headquarters in each Region. No estimates are included in the above importance in the amount of Total 

Operating Revenues, 

INTERNATIONAL CIVIL AVIATION ORGAN1 ZATION 
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TABLE 16 

REGIONAL ANALYSIS - 1 96 3 

REVENUES AND EXPENSES PER TONNE-KLLOMIETRE AVAILABLE. 
f N  6 REGIONS OF THE WORLD 

Scheduled Airlines of ICAO Contracting States in each Regian:; 

TOTAL DOMESTIC AND INTERNATfONAL SERVICES 

t 
U N I T E D  S'rA'rES CENTS P E R  TONNE-KILOMETRE: AVAILABLE 

t 

ACCCUN r s  r i j - X F i ~ s ~  LATIN 
EUROPE (ASIA &I AMERICA 

MIDDLE AFRICA EAST AMERICA OCEANIA f 

1. Scheduled services.. .................................... 
1.1 Passenger.. ...................................... 

................................ 1.2 Excess baggage.. 
1.3 Freight, express and diplornat~c bags.. ........... 
1.4 Mail ........................................,..... 

a 3. Incidental revenues. ..................................... 

6. Maintenance and overhaul.. ............................. 
7. Depreciation and amortization.. ....................... 

7.1 Normal depreciation of flight equipment., ........ 
7.2 Normal depreciation of ground property and equip 
7.3 Extra depreciation (in excess of cost), ............ 
7.4 Amortization of develop, and pre-operating costs.. 

8.2 Other expenses., ................................. 
9. Passenger m i c e s .  ................,..............,.... 

10, Ticketing, sales and promotion, .................,....., 
11, General and administrative.. ........................... 
12. Other operating expenses.. ..,...,.............,,....... 

15. Retirement of property and equipment.. ............... 
............................... ........... 6 Interest,. ... 

17.2 Other payments.. ..................,........... 

9 Other non-operating items. ............................. 

......... 
........................................... 22. Incornetaxes 

* Reporting airlines only - See page 68 for list of reporting airlines with The Region8 are shown by order of 
Headquarters in tach Region. N o  estimates are  included in the above importance in the amount of Total 

Operating Revenue a. 

INTERNAT1 ONAL CIVf L AVIATION ORGAN1 ZATION ECONOMICS AND STATISTICS BRANCH (May 1965) 
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LIST O F  AIRLINES INCLUDED IN EACH REGION 

A i r  Canada 
Canadian Pucif ic  Airlines WJ~BTAS 
Cruebecair China Airlines 

WITED STIITB Civi l  A i r  Transport 

Aemvhs Sud Americana Rorth Central A i r l b e  A i r  India Intenrotional 
A i r l i f t  International Northeast Airl ines Indian Airlines Corp. 
Alaaka Airline8 Bortimrn Cansolidated 
Alaska Coastal-Ellia Horthneat Airl ines GARUDA Indoneeian Airways 

Al1ee;heny xi r l fnes  Ozark A i r  Lines Japan Airl-8 
Aloha Hirlinee Pacific A i r  Lines 
h r i c a n  Airl ines Pacific Northern NEW &kU&iD Tmm b p i r e  Ainrays 

B o w  A i r  Lines IJan American-Grace Pakistan Int. AFrlinea 
Braniff firways Pan American World Airways 
Caribbaan-Atlantic Piedmont aviation THAI Airway8 Co. Ltd, 

C a n h l  Airlines Reeve Aleutim 
Chicago Helicopter Samoan l l i r l ines 
Continental A i r  Linea Ssn &atlciaeo & h k h d  
Cordova Airline8 . Helicopter Airline8 Aerolinecla Argentinas 
hlh n i r  Line8 Seabaard World Airlines Aerotrxtrmportea Del Litoral 
Earrkern 2ir Lima Slick Corporation A U S T U  
Plying Tiger Line South Pacific ~ i r  Lines Cnrzeiro Do Sul 
Prontiar Airlinea Southern Airways 
Hauaiim Airxima Transportation Corporation Panair Do b a i l  

Kbdislc Ainray8 America 
Lake Central Airlines Wms-Texas Aimaye LAN-Chile 
Ins Angeles %irwGs Trans World Airlines 
hcLsy Airlinas United A i r  Lines 

Aerotaxi 

m, H-rd J* West Coaat ~ i r l i n e a  Aarowias Condor 

&hawk A i r l i n e s  'Jestern A i r  Linee 
AVLINCA 

h t i o n a l  Airlines Western Alaska di r l ines  Soo. Asromutica Wadellin 

&u Yo* Ainrsys Wien Alaska Airl ines Taxsder 

Linealr Aereaa Costarricenmeb 

c u m  

wlI10PE - 
Austrian Airliner 
SAWHA 

FINNikIR Air Afriqw 

fUR-AIR CONGO (M~UVIU> fir Congo 
A i r  Prrraca Ethiopian Mrliase 

- Union de Transports Adriena 
East African Airways Gorp. 

huts*  Lufthsnaa 
*ne Airway8 

Olympic binrays 
A i r  h i agascar  

Plugfelag H.F. 

Aor Lingua 
b y a l  A i r  hm 

Aerlfnte 

ALITALLP Twnia A i r  

UFXAIR H U O M I A  & MAS- Central African Ahway8 

I L T M  ILlll - byal Ilutch Airlines UNITED l W U B L I C  United Arab Afrlinea 

Polish Airl ines "LOT" * 11 African Statea Signatories to  the Yaounde Treaty: Cea~roun, 
Central African Rep., Chad, Congo ( ~ m z e a v i l l e ) ,  ikrlhwy, Gabon, 
Ivory Coast, Mauritania, N i g e r ,  Senegal, Upper Volts, 

SCUDINAVIA Scandinavia lirlines S y a t e ~  

~ v i o c i d n  y Comercio 
IBERIA 

Men Airway8 
SUIT-D SY IXXIR 

Cyprus Airways 
THY - Turkish Airlines 

G A L  Israel Airlines 
B r i t i s h  !&ropeen Airways 

Middle h a t  ~ : i r l i n r s  



TABLE 17 

NU-ER OF AIRCRAFT IN SCHEDULED AIRLINE FLEETS - INTERNATIONAL AND DOMICSTIC 
ESTIMATED 1948-1964 

(aircraft over 9 000 kg/20 000 lb maximum tke-off weight) 

x* rfPm 
t~etrxl ar?*orrif*t: t0 
r.Z.nrmnu taksoff reli3ltl 

Cudair W D  

49, Q9, 749 Corut.1l.- 

:ourfes: h e  maln eorvcra for U.e data ~ i i  Table 17, ¶'or the  yeatrs 1 9 t 1  a d  1%' tlb .*-d ; - 
=a 2 arid 3). Jarte's *hi1 tile Jorld'e hlrfrhft"; for the yeurn 1956 to 1959 
{ ~ o l m a  4 ,  5 snd 6 ) .  Avaatmn Ltuilaa (~r i t erw~t~ona l )  Ltd., "-.ciieduled i>xrllr~e F l c v e a   re for th. nuebsr of aircraft lor .cheduled 
Fleets": for  the  years l'j60 to 1963 (~olwurs 7. H, 9 h 10). f C A  ~blr banaport alrl~rit.8 of lin m8ub.r : tatem of I=. 
Rsport>ng porn 5, Pii&.t Intemat~omii mba-irie nrld ottiur p u b l l c c ~ t ~ o n s ;  for Uis 
yeat- 1964 (colucn 1:). such pulllcf~tlonrr cts P11ott  Iritenultior.ol, nvlaticur :>tldleo Ufder "Aircraft lLypea* rus lkstad th. mm mrias 
(Xntemtxotu,lj ..td., "It iventor lee  of hlr.1i .e Yleeta", "r.aso't; ?~~.bl!ie-,.t.gmed ortiy. l n  order of w x l ~ ~ r e  tr*-@-Off Wlglit. ?ha no 
Fleetcr of tk e derld'a :~r l~r i ee" ,  &s *ell be ~nfonatiori froi r.cu~rliactrtrers, rli~ors distlnctzoo 16 Mds rn the fl-t cotnlt btusarr the 
des~rut le  hrd J~:3~1b1ff  t! e ~ e  sources I I R V ~  been ct u c k d  sgr~ lne t  otter aourcea ouch various sub-types o f ,  for euulple ,  tho iioelw: 707, 
aa t b  r Cii, -ti,t,sti,al "cirrdbooi s of C i v i l  ' v ~ u t i m .  wid re,.ol to ; i . t+lrs.d ~n the Briatoi 175 b r l t n r ~ ~ l ~ ,  or irouglea LC-? ser~ea.  
B Y I  I:IOC vreaa. 

"i $ r  8 8 i ( ',(>''IC i X l I i  S I ' A  TISI'[CS H R A N C F I  ( U a y  IVbC,) 
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TABLE 18 ~ C o n t ' d , )  

CIVIL A I R C R A F T  T Y P E  D A T A  

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

I 1 IS / ,196 / 
I... m . 1 .  a*.. 

[~SZU Amwq I 

m r  Tb. ..Ca -8 f m  tla d l t r  fn Tam fB .nr Ariatilm Studi~$'  
-C'~l.r&l I b t m  Sh. . tww,  Jmm'e *U1 tin Uerld's AArcr8ftq, md 
apecificati~~. -d.d directly br tk nmill.etumm. le .a* cW%, 
prtimarlu~ f a  tb U r n  dMt .  mte-ce h u  k.n mi* t6 mwrta 
ptb11.h.d ia thc a r i l t i m  pmm. 

zmiuQm3 
tUpW T5-1W 

la mbr t h t  thc m i f l c a t l c n r  br a c m r m t e ~  
th+ t l p a  listad ur qeciflc .ad m gcnerrl ma in ufih r i l e 4  
ia&vai. h n f  t h i h k a ~ 7 0 7  mri.8 lrmj t k . 3 8 i . a b m .  

-* rormnrf of thr data &.m for the iulriai cltemrt 
cmnot be much$ for. T k m ~ m r r i k b l e  wmcs i n a  km th+ niatim 
pzru d Uu mpnt. prbli .bd therein hrrr efton boon in eaifuct with 
u c b  oth.F. 

74 iJar 

EWa i81 at  o imm eltitwd* m r  the r a g  of mi&t,t. 
#-in# at - tvrrn mqhtri- lml-stf to lat4- a3 r *pic.L 

flight at- ruannr, fw pirtarmbtgd -Wt+ 93$ oi t.*rcrif  MI. aad, 
fix *tr, rrrirn cmtimuu pllll)r. 

I 

f a  1691 2 458 533 1 593 16 n.a. - 
a*.. m... n... n... a*.. D.A. 8.1. - 

I I 
Pwlod rl tb  fill tmkr l a  myht luitrd. I t  rr .qd to the 

dliferme. ktma th. maxiam trb.-af'f nl&t utd tho c a b i d  ua1l)lt of 
rrfv Rwl lode wpQ i i m n l t ,  otl, crw, fitting@, Uf-msg wuipnt, 
eta. 

513 

-7t Tbis figrnr tor .-%r averup praiuctaro capae~ty expreama in 
t~mc-kll.mtrse -sr ?ww rs Lntcndsd to p m i d s  a 3lsaaug by Wzseh thb s t t a t &  
praiuct ir lq  of tho ma wrcmft t y p e  can be bscorpurd. I t  i s  tb. pratuet 
o l  tha awrrff, block rpnd .ad m8ihb le  p y l o d  fur u c h  I-t typ* Th 
block spmi f- ra obturvd by Muting ttm a m  c r u i r  a- iColum 2 )  
by 1 5  to dlar for t in  spat in cli* ntd d e ~ m t  ud i n  other do- in the 
rtr u c h  u d i v w r s l a u  .rd steakin&. Tho a+rilable pgld  fiyrs is o t r t W  
by radue- thr m u t m m  ~ l d  (Colum 5) by id l a  arder to r l lau  for mryiag 
c d z m t i a m  mi c a d i t i a u  of opntim. 

\ 

-I 'Rn puri*.r c8pciQ fi@rw Qn tb. rvtrr b;4;b Qari ty  
m t r ~  .ad in rat c u m  rL.o tb standud fLnt-cLuu -nt. 

4604 

I 

1(;; bclda capocity f-a m far the tet4 byEFa* 
mwf trrri&t aolh d prrasrr ~ircnft Md tW total c a b  IYI kaldm d 
cu-go aircraft. A*.- might. far 1 cubic utm in bold u e  1% & 
bUI IEb .crd247kgru loaRr# l t .  

k ~ . 9 ~ t h a a ~ % y  pvlad 18 Wmmnmm-lCltk t3Y i\W1 m r  Rr l p p r m i r t r  m c r r  It- a m  for m linrrft ~ t h a r t  rprse. 
timt k EVrtd rith - pglod. .t.rtiag at rrrclr *-ff *.fbht, 
no *isd, wig paor far PatUrt .  ranm. - 

I 3446 13.h b 845 r e g  U 655 43- 70 R n... 



TABLE 19 

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

Reported 1953-1 963,  Estimated 1964 

ICAO Ecoaomier b Drmmcb iM.f 19651 
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TABLE 20 

GLOBAL AIR TRANSPORT CAPACITY AVAILABLE COhlPARED WITH GLOBAL DEMAND FOR AIR TRANSPORT 
(Scheduled a ir l ines  of 1 07 Contracting States of ZCAO) 

TOTAL OPERATIONS - INTERNATIONAL AND DOMESTIC 
Ten Years Estimated 195501964, Two Years  Forecast  1965-1966 

h. Q?v (by of .irerrlt) 

c. p 

1, u-W lor 1955-1964, @ a Cc)9hUXN of -ti- 
ul prtattial Fapductin rlCh dllrsd iaff+asinq at 13,s 
;wrr %mr* for 1- rad rca 11964. 

: Ttm atiuk. for aircraft 
Fm l l r r a d l 2 ) o r r t a k . n t z a  
TABLE a. at. far m t  in bt. hfolr 1 Jaw 1965 ~8 far 

bud m the 1964 figura, tncrud in  1965 to a l l a  for aAmm&t akbg 
UITIE, damag 1964. rad io tb. - oi pt.toerbad -t, alJauh5 f- 
r d ~ d u t o $ h y s i t n l m s % a g m & t o d n t ~ o i ~ .  Noel-b. 
b n n . . d + f ~ d i r p a r ~ d u d ~ t ~ ~ p u r r u . . 1 a t 6 ~ m -  
&mduld o p m b r r ,  r r m  to m-, csr rm-t. 

-tuna- for upeit~ Zor tb. jm 1965 1966 0 
irram o r d m  up to y5 A p r i l  1W. It stat b. m u d  w, th.t m 
ucdetenalnrd ~llab.t of jmt. u8 mt to be enl.rd ros intraiucticn into urrirv 
zn 1966 .o that th. upaciOJ for t b t  ~aa t  Lo wd@remtisrtd to  this h t .  

I 
ICAo ECONOMICS AND ~ T ~ T f s l l C l  (w I%%] 
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TABLE 2 1  

XEQRETICAL POTENTIAL PRODUCTIVE CAPACITY OF TURBO-JET AM3 TURBO-PROP AIRCRAFT OR-RED FOR DELIVERY IN 1965-1966 
Orders placed up to  30 April 1965 

SCHEDULED AND NQN-SCHEDULED OPERATIONS OF SCHEDULED AIRLINES - INTERNATIONAL AND IX)MlESTIC 
lASrcrrft aver L 0 000 Kg nurimurn Ura-off weight) 

A x R c u n m  
MOPOICP ?W t h r r r t k o r l  prpbcttrr 

(bJ dt0chd.d lirlia. am* d Z J L  in Jno 
of LOt St.*. d ICY)) 

zlmtal= 

hdu- 
Bcy.m *Dm 
@wins 720 

T O W  Opl.tfun: LoaE-E.EJ, - 
batsr 7R 
D&-U1 h l d a t  
~I.suMLO krmb 
llre All 

m m  Ts- l l  
Hrrbr &l&*?4f4 
rold~r/r-~d m 
karrt w262 

Tbr a-8 for 8- hlodr .pd d p3;lfd obt. ind b -8 Tb. ?&d8 o f  * U b l e  m a * .  a-ty &i- fbr d 
m for- d m  mpmd .ab p q r l d  ( TULB, ~ r u l Y l r S m d l S l a a u r u l a r l . t . d b r r l t i w t o g r t l a h L o d t . p r r i , p ~ L c u a  
1s .nd as nr.peti..L Fcl d e r  to .pF=bBt. .cw opar .nuL.bL., dstty utLunttoa Intm ud lamr&fDld*;lr a-, u in  tha 

apl.;lard ia th. mt* ta ZUaP m, C o l a  7. prrcrdirrq m-. 
'Lb. rtiwtrm for ollpcitf for  am y u r a  1965 ud 1- ur bud on 

0ni.n up to 30 ~prkl1%5. It nut b. moqDiud bowmr, tknt ur umb-d aukr &, a n  tntnbd to b. drtw &vmlw@rn far Uu JhaU p~rlat tht tkr rtlwdt i s  of jet.  a m  pt Lo b. ordend for intnwhctiw in* urria a Ibt tacr 
ia r r r ior  i n c l u d 4  k i ~  rrpuM for MI.1 Ylntaiuum. Th f b M .  urr m rotor th.t y m u  i. un).rmtiatad to thir otot. 
u -tiw # b k d  mragw prow- its ertimtd rate8 for 1961 #ira Ln 
%Am8 19. 

ICAO ECCNO-MCS AND STAT?SlTCS B U N C H  ( Lqry 1 965 
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JCAO TECHNICAL PUBLI(:ATCONS 

The following Jtrmmary gives the stafw, and atsn 
describes in getzeral terms the contcttts of the various 
series o j  technictrl M l i c c t i o n s  issued by the Infer-  
v;triicinal Civil Aviation Orgo~ization. I t  does not include 
sfiecialized publicofions that do not fall specificaCly 
within one of the series, such as the I C A ~  Aeronautical 
Chart Catalogue or the Meteorologicat Tables for 
Intes~ationai Air Navigation. 

IiVTERNATIONAL STANDARDS AND RECOM- 
MENDED PRACTICES are atlnp!eci by the Council 
in accordance with Articles 54, 37 and 90 of the Con- 
ventic111 on International Civif Aviation and are desig- 
nated, iar convenience, as Annexes to the Convention. 
The uniform application by Contracting States nf the 
specifications comprised in the Enternatictnitl Stantlard% 
i s  recognhed as necessary for  the safcty or regularity 
~f international air navigation while the uniform appli- 
cation of t!!e specifications in the Reccmmended I'rac- 
tices is regarded as desirable in the interest of safety, 
regularity or etticiency of international air navig:ition. 
Knowledge of any differences between the natiotlai regu- 
lations or  practices of a State anti those estat~list~ed by 
an International Standard is essential to the safety or 
regularity of intertlationaf 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 notify t?~e  Council of any differences. 
Knowledge of differences from Recommended Practices 
may atso be important for the safety of air navigation 
and, although the Convention does not impose any ubli- 
gaiion with regard thereto, the Ccuncil has invited Cm- 
tracting States t:, notify such differences in addition to 
those refating to International Standards, 

PROCEDURES FOR AIR NAVIGATION SERY- 
ICES (FANS) are approved by the Council for world- 
wide application. They comprise, for the most part, 
operating procedures regarded as not yet having attained 
a sufiCrcient degree of maturity for  arjo3tion as Inter- 
national Standards and Recommentled Practices, as well 
as material of a more permanent character which is 
considered detailed for incotporntion in an Annex, 
or is susceptibie to frequent amendment, for which the 
processes of the Convention would be too cumbersome, 
As in the case of Recommended I'ractices, the Council 

has invited Contracting States to notify any differerrces 
between their natiot1:tl j~ractices and the PANS wl~en the 
knowledge of such differences is important for the 
safcty of air navigation. 

REGION AL SUPPLEMENTARY PROCEUURES 
( s v r ~ s )  have a status similar to that of PANS in that 
they are approved by the Council, but onfy for applica- 
tion in tire respective regions. They are prepared in 
consolidated form, since certain of the procedures apply 
to overlapping regifins or are common to two clr more 
regions. 

The folluzting ~utrJirntiofis are prepared by cluthority 
of the Secretary G ~ n c r a f  in accurdunce wiih the 
principles and policies a p p r o v ~ d  b y  the Council. 

ICAO F I E L D  b2ANUAI.S derive their status from 
itre International Standards, Recornmended Practices 
and PANS from which they are compiled. They are 
prepared pritnarily for ttte 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. 

TECIJNICAL MANUALS provide guidance and in- 
formation in  anplificatiun of the International Standards, 
Recommended Practices and PANS, 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 TCAO Air Navigation Regions. They are 
prepared on the authority o f  the Secretary General on 
the basis of recornmendat ions of regional air navigation 
meetings and of the Council action thereon. The plans 
are amended periodically to reflect changes in require- 
ments and in the status of implementation of the 
recornmendcd facilities and services, 

ICA O GlRCU LARS make availrthle specialized in- 
formation of interest to Contracting States. This 
irtc'iuiies studies on technical subject5 as well as texts of 
f'rnvisiclnal Acceptable Means of Compliance. 



E X T R A C T  F R O M  T H E  C A T A L O G U E  

I C A O  S A L A B L E  P U B L I C A T I O N S  

The Tecl~r~icat, Euunoniic ancl Sucial C ~ ~ ~ ~ s c q u e r ~ c e s  r~f  the 
Intruduetion into Cuinrncrciai Service of bhpursotlic Aircraft - 
APrc1irninru.y Study. 

( I 3 v r  ~ 0 8 7 - ~ / 3 ~ 5 ) .  August t36O. IL.1 T J ~ J .  . . . . . . . . . . . . . . . . . . . . . .  $ 1 .  2 5  

The Ecorlornie En~plications of the lntroduclion 
into Scrvicc uf Long-Rartge Jet Aircraft. 

. . . . . . . . . . . . . . . . . . . . . . . . .  {Doc 7894-C/907). June 1958. 66  pp, 6 1 .  2 5  

&r Freight Study. 
{l)or- 8235-C/~f37). 1962. 1 1 7  pp. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 .  00  

Air Mail Study. 
(Due ~ L ~ O - A T / ? I L } .  Apri l  1362, J 7  pp. . . . . . . . . . . . . . . . . . . . . . .  $0. 50 

Zlrclusive Tour Services in Internatiotrdl Air Trrutsl~ort. 
(Doc $24.3-A11'/717). 1962, 4 1  pp. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $0. 75 

Aerial Wurk - A General Study of the Use of Civil Aviation 
for Acriaf Wurk. 

(Duc 8337-Ci19.24). J ~ t n u  196 3 .  l jt-3 p p .  . . . . . . . . . . . . . . . . . . . . . . .  $ L .  L5 

1V.R.-Cash remillance should accompany each order. 
Ceta/ogue sent jree on request. 

r I 

PRICE: U: S .  $1. 5 0  
(or equivalent in other currencies) 




