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FOREWORD 

Terrns  of reference 

1 .  The study that follows is a supplement to  the Review of the Economic 
Situation of Air Transpor t  presented to  the ICAO Assembly in June 1965 and subsequently 
published a s  Circular  73-AT/ 10. In that Review (paragraph  6) it was  indicated that  other 
aspects  of the economic situation of a i r  t r anspor t  would be dealt with in due course ,  one 
of the aspec ts  cited being operating costs.  The Assembly agreed * that economic 
studies of civil aviation developments should be continued a s  indicated in the Review and 
a l so  in Council 's Work P r o g r a m m e  for the years 1966 to  1968. *I-;: Additionally th i s  study 
of a i r  t ranspor t  operating cos ts  provides background information for  work t o  be done on 
two Assembly Resolutions: A l 5 - 6  calling f o r  the preparat ion of fo recas t s  of t r ends  and 
developments in civil aviation; and A 1 5 - 1 7  calling for studies on the development of a i r  
passenger t ravel .  

Sour ce s of information 

2. The data on which th i s  study i s  based have been drawn mainly f r o m  the Air  
Transpor t  Reporting F o r m s  filed a t  regular  in tervals  by the Contracting States  of ICAO, 
Additional information, however, has been obtained f r o m  Sta tes ,  a i r l ines  and a i r  c ra f t  
manufacturers ,  a s  well  as f r o m  ICAO economic publications and accumulated m a t e r i a l  
on the economics of air t r anspor t  available a t  ICAO Headquarter s. The s ta t i s t ics  refer 
only to  the Contracting States  of ICAO and when global to ta ls  o r  averages  a r e  given i t  
should be noted that they exclude non-Contracting States ,  i n  par t icular ,  the USSR and 
the Peopley s Republic of China, 

Status of the study 

3 ,  This study has  been prepared  by the Sec re ta r i a t  of IGAO and i s  i s sued  under 
the authority of the Sec re ta ry  General .  

'5 

Repor t  of t h e  Econorrl ic C o r n ~ n ~ s s i o n .  Doc 8525 ,  A l 5 - E C / 5 6 .  pa ragraphs  17  a n d  i d .  

t:' Budget Es t ima te s ,  1966- 1 9 6 d .  Doc d4df).  A I S - A D /  1. Appendix A ,  paragraph  64 ( v i i ) .  
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GENERAL SUMMARY 

Nature of a i r  transport operating coets 

3) Air  tranrrport operating costs o r e  in the long period the prime determinant of the average level ofthe. 
fares and rates charged for the carriage by air of passengers, cargo, and mail, and hence af the volume and growth 
of a i r  traffic, This causative chain, however, ie circular aince the volume of air traffic also ha8 a determining 
effect on costs, it being in practice difficuit to achieve low unit coat. in conditions of light demand. The fundamental 
importance of coets requires that they be kept under constant study both from the general and from the particular 
point of view, by fCAO and in each State by national agencies and airlines. 

[ 2) To facilitate comparisons, operating costs a r e  here studied on a unitary baeie and cxpreered in tarme 
of United States cents per tonne-kilometre of a i r  transport sold, o r  produced and offered for sale. The convention 
is followed of dividing theme costs into their direct and indirect components, the former baing those related directly 
to the characteristics of the aircraft  (flight operations, maintenance and' overhaul, and depreciation) and the lat ter  
those related to sales and service, ground support, and adminiatration, Direct cost accounts, in the world average, 
for a.slightly larger  proportion of the total than doeo indirect coat. Among the seven main component8 of total 
operating cost the most important i s  flight operation8 (inclpding flight crew and fuel w a n s e e )  which amounts to a i  
tittle more than a quarter af the whole, The level of costs is determined by a large number of factor8 of varying 
importance which may be roughly divided into four groups according to whether they a r e  related primarily to (a) the 
characteristics of the aircraft  flown, (bf the economic environment, (c) the route structure'ovar which the airline 
operates, (d) the policy decisions of the airline, No satisfactory method has yet been evolved for the allocation of 
coats among the main categories of load- -passengers,  cargo, and mail. 

(3)  This Study examines a i r  transport operating costs from three point6 of view, Firat ,  an analysis i s  
undertaken in section U of the trends apparent in the pe~ iod+f rom 1951 to 1954 of the average figures for unit costs,  
direct and indirect, and for related'performance factors for the airlines of ICAO Cantracting States (summarized in 
Section If, paragraphs 12 - 15 ) , Second, direct unit costs and related performance characteristics associated with 
the operation of various aircraft  types arc analysed in section 111, mainly on the bas is  of data covering United States 
domestic operations in the year 1964 (summarized in Section 111, paragraphs 17- 19). Third, also for the year 1964, 
unit casts,  direct and indirect, for  41 airlines chiefly concerned with scheduled,international passenger operations 
a r e  correlated in Section IV with a set  of performance cri ter ia  calculated for these airlines (summarized in 
Section IV, paragraphs 13- 16). 

Unit cost and performance trends: 195 1- 1964 

(41 Concerning the global treads,it is  observed that the general decline in average unit costa from 1951 
to 1964, amounting to I4 per cent in terms of units sold o r  27 per cent in terms of units offered (the difference being 
the result of simultaneously declining load factors),  was confined largely to international services on which the cost 
per  tonne-kilometre available dropped 41 per cent. This development may be attributed mainly to declines of over 
50 per cent in each of two direct cost components--flight operations and maintenance and overhaul--an these in t t r -  
national services. This decline in unit costs on international services accompanied a parallel r i se  in average 
aircraft payload capacity and speed, and. a clear inverse relationship may be observed between the two trends with 
the rates of decrease in unit costs and increase in aircraft  productivity (payload capacity x speed) both accelerating 
from 1959, the year in which the long- range jet aircraft  were introduced into service. 

Direct aircraft  operating costs - f964 

(5)  The analysis of direct aircraft operating costs and related performance characteristics, based on 
data covering United States domestic operations in 1964, demonstrates the inverse relationship between direct unit 
c o s t s  and aircraft  productivlty {payload capacity x speed), h the progression from twin-engine piston alrcraft  to 
four- engine jet, direct unit cost falls a s  productivity r ises,  but there is a sharp break between the four- engine 
pistcrn and turbo-prop aircraft  on the one hand and the three- and four-engine jets on the other. The latter are about 
four times as productive and half a s  expensive to operate as the former whzch they have replaced on rrlost long-haul 
routes, This fact explains the acceleration, noted in the previous paragraph, In the rates of unit cost decrease and 
product ivl ty  Increase beginning in 1959 when the jets first  appeared. The analysis in Section 111 also brings out the 
considerable increase In productivity and reduction In unlt cos t  that result when large piston o r  jet aircraft  a re  
operated zn all- cargo rather than prirnarlly passenger conf~guratio'n. 
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( 6 )  For the immediate future, up to j970,  it i. muggeefed that the  continuing improvement of engine and 
airframe and the production of stretched versions of current jet a i rcraf t  will result in further declines in the direct 
unit costs associated with short- ,  medium-, and lung- range jet#, and thus in the continuation of the general decline 
in average unit routs, and eventually in some reduction in fares, ~t also appears that the particularly low unit costs 
of all-cargo jete should, a s  these a i rcraf t  c a r ry  an increasing proportion of the traffic, contribute to an  appreciable 
reduction in all-cargo rates, After 1970 these trends may be expected to continue and to be reinforced by the 
appearance of much larger  subsonic jets with perhaps 500 seats, Supersonic transports a r e  also expected to appear, 
starting about 1972, but lack of operational experience make@ at difficult to foresee the i r  effect on direct unit costs, 

(7) The point is emphasized, .in Section UI, that the direct unit costs associated with a particular aircraft 
depend not only on the characteristics of the aircraft ,  but also on the conditions under which it is operated, If these 
conditions a r e  not favourable, the low- cost potential of the aircraft  will not be realized. The lowest direct unit costs  
can be achieved only with the big jet aircraft on long-haul operations. Whatever the stage lemgth, however, whether  
long, medium or short, the lowest direct unit coets of which an aircraft  is capabts can &elachieved only when the 
operating conditions a r e  such as to permit a high level of Right frequency, aircraft  utiHzation, and load factor, Great 
care must therefore be taken to select the aircraft beat suited to the route structure on which it m u s t  operate, lNhere 
this has been done, direct costs will be kept to the minimum by taking' all possible ateps to increase traffic and to 
ensure managerial efficiency. 

Air l in~  - unit costs end performance cri teria - 1964 

(8) The total unit costs, direct and indirect, achieved by 4 1 airlines engaged primarily in scheduled 
internathnai passenger operations i n  1964 a r e  correlated in Section fV with a ser ies  af performance cri teria calcu- 
lated from basic traffic, fleet and personnel data. These cri teria,  which a r e  selected as reflecting invarying degree 
some of the factors that determine costs, include aircraft  payload capacity, speed and utif ization, capacity ctffefed 
per aircraft  hour, per a i r c ~ a f t  day and per airline staff member, stage length and capacity offered per flight and per 
station served, The correlation@ clearly show, in each ease,  unit cast declining as the numerical value af the cr i -  
terion increases. Lt also appears thst there is a relationship between the criteria since the airlines that rank high in 
one tend tcr rank high in all, Thus where the average stage length i s  long, the aircraft operated tend to have a high 
average paylbeid capacity and speed. fn those circurnsta'nces, assuming reasonable traffic density, utilization tends 
to be reasonably high a s  also do capacity offered per flfght and per station served. 

19) In other words, with any given traffic density, the lowest unit costs a r e  generally achieved by the long- 
haul operators, Conversely those airlines with short and medium average stage leqgths tend to u s e  smaller, slower 
aircraft  at generally lower rates of utilization, to offer less capacity per flight and per station served, and, a s  a 
result, to have higher unit costs. Within this general framework, and recognizing the  need for short- and medium- 
haul operations, it might sometimes be possible for car r ie r s  to reduce their unit costs by modification of their  
operations. If demand can be augmented or average stage length increased, then flight frequencies, utilization rates 
and load factore can be expected to improve and it may become feasible to operate larger,  faater aircraft  andachieve 
lower unit costs. 
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CHART 1 

UNIT OPERATING GOST AND CAPACITY OFFERED PER A I R C R A F T  HOUR 
CoMPARlSON OF TRENDS: 1951 - 1964 

Scheduled Airl ines  of ICAO Contracting States, Scheduled and Non-Scheduled Operations 

International Services 
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I - THE NATURE OF AIR TRANSPORT O P E U T I N G  COSTS 

Relationshin between costs. fares and traffic 

1. The level of a i r  transport operating costs is a fundamental element in the 
economy of the a i r  transport industry. In general, the average revenue rate for all 
types of load must, unless subsidy i s  contemplated, be set high enough to cover costs 
and, if possible, to produce a positive operating margin. On the other hand this average 
revenue rate is prevented frorn rising too far  above the level of costs by the need to 
consider the public interest and to stimulate traffic growth, often in the face of compe- 
tition frorn surface transport. Operating costs thus have an important determining 
effect on average fares and rates and consequently also on the volume and growth of 
a i r  traffic and on the extent to which a i r  transport penetrates the total transport market, 
Air transport has certain competitive advantages over the various modes of surface 
transport, particul.arly speed, but these advantages can be most effective only when 
average costs, and hence average fares and rates a r e  sufficiently low to be competitive 
with those of surface transport. 

2, The relationship between a i r  transport operating costs and fares  is  obscured 
where the latter a re  controlled, but it remains generally true that the overall revenue 
rate tends to follow the movement of the average level of operating costs, though 
unevenly and with some delay. Thus when a i r  transport c b s t s  a re  fall ing, as they have 
been notably since 1959, the consequent decline in average fares stimulates the overall 
growth of a i r  traffic. On the ather hand when costs a r e  relatively high and static, fares 
tend to remain high and the volume of traffic depressed, This connection between 
operating costs and traffic volume via fares is moreover a circular relationship for 
while falling costs tend to lead, through lower fares to traffic growth, an increase in 
traffic tends, through improved load factors, flight frequencies, and aircraft  utilization, 
to lead back to further reduced costs. Similarly while high costs tend to lead through 
high fares to light traffic; Light traffic tends through poor load factors, Bight frequencies, 
arid aircraft utilization to lead back to high costs. * This relationship i s  illustrated below, 
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: Airlines naturally prefer to  operate with the expansionist type of sequence shown i n  the left of the two 
diagrams but there  a r e  often difficulties in achieving this. Winter i e r v i c e s .  f o r  example, tend to have 
a low elasticity of demand so that falling fares do not produce satisfactory i n c r e a s e s  i n  traffic; services 
between smaller communifie s a1 so quickly r e a c h  a limit beyond which  f a r e  r educ t ions  produce little 
extra t ra f f ic ;  i n  r e g i o n s  where average  incomes are  small fa res  might have to be reduced to impossibly 
low levels  to  produce substantial increases  in t raff ic ;  a variety of f a c t o r s  may also partially or wholly 
inhibit the effect of fare reduct ions  finadequate hotels, governmental restr ic t ions,  political disturbances). 
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Approaches to the study of air t r anspor t  cost 

3 ,  The evidently fundamental importance of costs  t o  the general  situation of 
air t r anspor t  r e q u i r e s  that this subject be studied continually both in the  genera l  manner 
appropr ia te  t o  an  internationaL agency and in  a much more specific and detailed way by 
national adminis t ra t ions  and opera tors ,  A genera l  analysis  of air t r anspor t  cos t s  of the 
eort undertaken here is a complex matter that must be approached from various points 
of view. In the first place,  in order to obtain a broad understanding of the cost situation 
of air t r anspor t  as a whole i t  i s  necessary t o  examine global average  f igures  covering 
all of the a i r l ines  of ICAO Contracting States  for  which information is available and from 
these  f igures  to  determine the genera l  t r ends  of air t r anspor t  cost, of the component 
e lements  of this cost, and of related performance fac tors ,  Next, in  o rde r  to  understand 
the l imitat ions inherent  i n  the equipment used  t h e r e  m u s t  be a n  examination of the costs  
associated with the operat ion of the various air craf t  types  present ly  in service.  Then 
t h e r e  is a need to undertake a comparative analysis  of the cost leve ls  achieved by those 
airlines for which information is available and t o  at tempt t o  determine what a r e  the 
m o s t  important  factor s affecting these airline costs.  

Terminology for the expression of operating cost 

4, Before proceeding with the se analyses  it may  be useful, however,  to examine 
br ie f ly  the t e r m  "operating cost" and t o  indicate what elements are included therein. 
It m a y  be s ta ted at the  outset  that  the t e r m  does not include and that  this study is not 
concerned with the "nun-operating" elements of expense such as in te res t  on loans, 
l o s s e s  on the sa le  o r  r e t i r emen t  of equipment and income taxes. The t e r m s  "operating 
cost" or "operating expense*', a s  usually employed i n  air t ransport  affairs, refer to the 
cost* of producing a cer ta in  quantity of air t ransport .  For purposes of comparing one 
y e a r ,  one a i r c r a f t  type o r  one a i r l ine  with another i t  i s  convenient to employ unit cost 
f igures ,  that is the cost of producing one unit ( a i r c ra f t  hour ,  a i r c ra f t  k i lometre ,  tonne- 
kilornetre o r  passenger-ki lometre)  of t ransport .  In th i s  study the unit employed is 
normally the tonne-kilometre which covers  all categor ies  of load: passenger s, cargo 
and mail,  For the sake of international comparability operating cast is expressed in 
one currency, here United States' cents, 

5. Unit cost,  s tated i n  t e r m s  of cents per  tonne-kilometre, may r e f e r  e i ther  
t o  the cost of each unit of air t r anspor t  produced (tonne-kilometre available) or to the 
cost  of each  unit sold (tonne-kilometre performed). The relat ionship between these 
two concepts is such that where half the units produced a r e  sold, o r  the load factor is 
50 per cent, the c o s t  of the unit sold will be double the cost  of the unit produced. In 

considering which concept to  adopt it  must be borne in  m i n d  that  transport  is a perishable 
product that cannot be stored. The unsold unit ceases  to have value as soon as the 
air craf t  starts its tr ip.  It follows f r o m  th is  that  when considering costs in relation t o  

f a r e s  and r a t e s  it is general ly  desirable to speak i n  t e r m s  of cost per unit sold (tonne- 
kilometres performed). However in  a study such as this, dealing with comparative 
analyses of a i r l ine  cos ts  and the f ac to r s  that influence these  including, par t icular ly ,  the 
cha rac te r i s t i c s  of the a i r c r a f t  employed, i t  is normally preferable  to e x p r e s s  cost  in 
terms of the unit produced (tonne-kilometres available o r  other units of capacity). 
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Grouping the components of operating cost 

6. The cos t  of producing a unit of air t r anspor t  capacity includes a number of 
components which ,  to facili tate analysis ,  a r e  grouped i n  various ways. F o r  example ,  
they may be divided into fixed overhead a n d  variable production cos ts  or into d i r ec t  and  
indirect costs .  The la t ter  method, which i s  widely used in the a i r  t r anspor t  industry ,  
has been adopted for the purpose of th i s  study. According to  th i s  division d i r ec t  c o s t s  
are  those associa ted direct ly  with the cha rac te r i s t i c s  of the a i r c ra f t .  In genera l  these  
cos t s  a r e  not affected by the nature of the route on which the a i r c r a f t  m a y  b e  operated,  
but it should be mentioned that,  on a unit bas i s ,  two i t e m s  - -  insurance and depreciat ion 
of flight equipment - -  a r e  re la ted  to  a i r c ra f t  utilization which i s  affected by the se rv ice  
pattern and frequency. Direct  cos t s  cover ( 1)  flight operat ions (including flight c r e w ,  
fuel  and oil ,  flight equipment insurance,  and ren ta l  of flight equipment) ( 2 )  maintenance 
and overhaul,  and ( 3 )  depreciation, * Indirect  cos t s ,  which cover a l l  other i t e m s  of 
operating cost ,  include ( 1 )  station and ground expenses  (including landing and depar tu re  
fees), (2 )  passenger  s e r v i c e s ,  (3)  ticketing sa l e s  and promotion, and (4)  genera l  and 
administrat ive act ivi t ies .  ** It should be noted that  in th i s  method d i rec t  cos t s  do not 
correspond to the variable costs  nor indirect  costs  to  the fixed costs  of customary 
economic theory s ince,  for  example,  depreciat ion i s  classif ied a s  a di rect  cost  while 
a number of the indirect  cost i t ems  c lear ly  vary  with the volume of t r anspor t  produced. 

7. The separat ion of operating cost components may,  as pointed out i n  the 
l a s t  paragraph, be ca r r i ed  out in  different ways according to  the operational a spec t s  
that i t  is des i r ed  to  elucidate. F o r  example the grouping of var iable  production cos ts  
may faci l i tate an analysis  of a i r l ine  t raff ic  and route s t ruc tu res  and the grouping of 
costs  subject to  influence by the c a r r i e r  m a y  be useful in comparing the efficiency of 
various a i r l ines ,  F o r  th is  study however the division into d i rec t  and indirect  cos t s  
was considered preferab le  for  a number of reasons .  Much of the data  available t o  the 
Secre ta r ia t  i s  based on the d i rec t  cost concept a s  used by mos t  a i r c r a f t  manufac turers .  
This  method of grouping cos ts  i s  of par t icular  in te res t  to  manufac turers  and a i r l ines  
when purchasing a i r c ra f t  s ince it enables them to e s t ima te  in advance the d i rec t  operat ing 
cost of the a i r c ra f t  in question by using formulae such a s  those r e f e r r e d  to in paragraph  1 1  
below. Also the extent to which average cost t r ends  a r e  affected by changing f leet  
composition and the extent to  which a i r l ine  cos ts  a r e  affected by the f l e e t s  they operate  
can be indicated m o r e  readily by re ference  to  d i rec t  cost data. Indirect  cos t s  depend on 
the nature of an  a i r l ine ' s  operation, reflecting such operational f a c t o r s  a s  route  s t r u c t u r e ,  
flight f requencies ,  t raff ic  density and volume and manager ia l  efficiency. 

:k See Note  o n  Breakdown of O p e r a t i n g  Cos t s  &to Component  Accounts  in Appendix 9 on p. 6 3 .  

"": These seven rnain  components of operating c o s t ,  wi th  their various s u b - i t e m s  a r e  described m o r e  fullv 
I n  the  I n s t r u c t i o n s  for ICAO A i r  T r a n s p o r t  Reporting ~ o r k  F ,  shown i n  Appendix d o n  p. 61. 
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CHART 2 

DISTRIBUTION OF OPERATING COSTS- 1964 
Scheduled Airlines of fCAO Contracting States 

All Services : Scheduled, Non-Scheduled, International and Domestics 

AND GROUND 

OPERATIONS 

TXCKETlCNG, s- 
AND PROMOTIOS~~S 

M A I N r n A N C E  

SERVICES / 

Note :  For basic data see Appendix 1 
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Relative importance of d i r e  ct and indir  e ct  cost 

8 ,  The re la t ive  quantitative importance of the seven components of operat ing 
cost i s  shown in Char t  2 ,  In 1964 for a l l  of the se rv ices ,  scheduled, non-scheduled, 
international and domestic of the scheduled a i r l ines  of ICAO Contracting States  d i r ec t  
costs  accounted for  55 per cent and indirect  costs  45 per cent of the  total. On the 
international se rv ices  of these  a i r l ine  s,* however, as shown i n  the  following table ,  
d i rect  costs  accounted fo r  a lower and indirect  cos t s  for  a higher proport ion than on 
their  domestic services .  The t r e n d s  exhibited by d i rec t  and indirect  cos t s  s ince 1951 
a r e  i l lus t ra ted in Char t s  3 and 6 .  

Distribution of operating costs ,  1964 

Direc t  Indir e ct  

International se rv ices  
Domestic s e r v i c e s  
A11 Serv ices  

Cost differences between international and domest ic  s e r v i c e s  

9. The differentiation between international and domest ic  s e r v i c e s  de r ives  
f rom four of the seven main  cost  i t ems ,  The other t h r e e  -- depreciat ion,  station and 
ground, and general  and administrat ive -- show little variat ion between the two se ctor s. 

Of the four i t e m s  that do show significant variat ions,  two under d i r ec t  cost  -- flight 
operat ions and maintenance and overhaul -- a r e  proportionately l e  ss important ,  and 
two under indirect  cost  -- passenger  se rv ices ,  and ticketing, s a l e s  and promotion -- 
a r e  proportionately m o r e  important  on international than they a r e  on domest ic  services .  
The explanation of th i s  difference is to  be found in  the facts that  the new long range  je t s  
with the i r  lower d i rec t  operating cos ts  have been introduced in l a r g e r  numbers  on 
international than on domest ic  s e r v i c e s  thus  reducing the cost  of f l ight ,operat ions  and 
maintenance and overhaul on the f o r m e r  while, a t  the same t ime ,  s h a r p e r  competition 
on the international se rv ices  causes  passenger  services and sales costs t o  be higher 
on th i s  sector ,  

Fac tor  s affecting level  of operating costs  

1% The leve ls  of the components of air t r a n s p o r t  cost a r e  affected in  varying 
degree by a l a r g e  number of f a c t o r s  some of which are hard ly  susceptible of p rec i se  
measurement ,  The m o r e  important  of these  f a c t o r s  can be grouped under four ma in  
headings. Fir st t h e r e  a r e  those that  depend direct ly on the cha rac te r i s t i c s  of the 
a i r c ra f t  used;  second those that depend on the economic environment within which the 

* See the Note o n  a l l o c a t i o n  of unit costs  t o  in ternat iona l  and dornes t fr  services g i v e n  in  Appendix 10 on p. 64. 
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operation is  conducted; third those that depend primarily on the route s t ructure  that 
is selected by or imposed upon the airline; and four th  those that  depend prin-lar ily on 
the decision of the carrier itself. A list of these factors grouped for  the purpose of 
this study is given in the following table. 

Factors affecting the leve l  of operating costs  

(Grouped according to their pr irne determinant) 

A C h a r a c t e r i s t i c s  of the Air craft  Used 

a) capacity available for  passengers and cargo (including 
mail)  far given stage length and configuration 

b) cruising speed 

cf  size of crew 

d) fue l  and oil consumption 

e )  value and state of depreciation of aircraft and s p a r e s  

f )  required time between overhauls 

B Current Economic Environment  

a) salary and wage levels 

b) general level of prices including fuel and oil prices  

c )  level of aircraft rental fees 

d) landing fees and charges  for use of air navigation facilities 

e )  level of demand f o r  air transport  capacity 

f )  general economic situation including competition with air 
and surf ace t ransport  

g) size of airline* 

* Statistics indicate that ,  within wide limits, the s ize  of t h e  a i r l i n e  as s u c h  does not nceessarlly affect direct ly  
the l e v e l  of operating costs although it may i n d i r e c t l y  to t h e  extent  that i t  i n f l u e n c e s  s u c h  factors  a s  t h e  s l z e  
of air craft operated. 
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C Route Structure (i, e, stage length, number of airports rerved, 
and traffic potential as determined by traffic rightsl 

a) actual payload available on a given aircraft aftex required 
fuel has been loaded 

b) flight frequency (also depends t o  some extent on carrier 
decision) 

c )  block speed achieved 

d) a i rcraf t  utilization (also depends to some extent on carrier 
decision) 

D Decision of the Carrier (within the limits of government 
regulation, etc.  ) 

a) extent and quality of serv ices  provided for  the passenger in 
the air and on the ground 

b) level of ticketing, sales and promotion activity 

c) efficiency of general  and administrat ive activity 

d) method of providing insurance cover age  

e) depreciation method 

f )  p o l i c y r e g a r d i n g a i r c r a f t r e n t a l s  

g) air craft configuration (allocation of load between ca r  go 
and different c l a sses  of passenger)  

Formulae for forecasting d i rec t  unit air craft  operating costs  

1 f , Many of these factor s are taken into consideration in the formulae that  have 
been developed by the A i r  Transpor t  Association of America (ATA) and the Society of 
Brit ish Aerospace Companies (SBAC) for  the forecasting of direct unit operating costs  
of new a i rcraf t  under a standard set of conditions, These formulae which are complex, 
requiring several pages of calculation, and based on a rb i t r a ry  c r i t e r i a ,  are widely 
used as a means for comparing operating economics of compet i t ive  air craft and thereby 
to a s s i s t  manufacturers i n  selling their  new air craf t ,  and t o  a s s i s t  airlines in selecting 
between different air craft types and in planning the introduction of new air craf t  into 
their  systems, and in  evolving specifications for desirable  new air craft.  
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Allocation of costs between passengers, cargo and mail  

12. Nu generally acceptable formula has yet been developed for the allocation 
of cost between passengers, cargo and mail when these are carried on the same 
service, It might be suggested that such an allocation could be effected by fir st 
excluding those elements of cost that a re  directly associated with the carriage of 
passengers and then dividing the remainder equally between all types of load. The 
identification i s  possible of such clearly passenger costs as passenger service; 
ticketing sales and promotion; meals and steward services; the cost and weight 
penalty of seats, galleys, toilets, sound insulation and other passenger f acilitie s;  
booking offices; and that part of insurance that covers passenger liability claims, The 
result  of such an exercise does not have much practical meaning, however, since on 
mixed services cargo and mail ride on the back of the passenger service, The passenger 
traffic is  essential if reasonably economic, frequent and extensive services are  to be 
provided for the other categories of load. Without the passenger traffic, cargo and 
mail services could be provided only at greater cost, lower frequency and between 
fewer cities. On the other hand any improvement in  passenger services in the sense of 
lower cost or greater frequency or extension of services benefits also the cargo and 
mail services. 

13. Another obstacle t o  the allocation of costs on mixed services ar ises  from 
the difficulty of determining in what proportions the capacity i s  available for pas senger s,  
cargo and mail, The capacity available for passengers can normally be determined 
precisely, but be cause of the ref atively rigid configuration of aircraft  the capacity 
available for cargo and mail varies with the passenger load factor. When this load 
factor approaches 100 per cent the space available for cargo and mail may nut be fully 
utilized because of weight limitations, On the other hand when the passenger load 
factor approaches zero the weight capacity available may not be fully used f u r  cargo 
and mail because of space limitations, It should be borne i n  mind, finally, that the 
difficulties cited in this paragraph and the preceding one apply only to mixed services 
and not to  all-freight services which are steadily increasing in  number. 



1 - TRENDS QE OFERATZNG COSTS AND 
RELATED FACTORS 195 1 - 1964 

Uni t  costs on international and domestic services 

1. The global average operating cost figures for all services (international 

and domestic. scheduled and non- scheduled) of the airlines of ICAO Contracting States 
are given in-s 1, 2 and 3 fo r  the years  1951 to 1964. Some of the trends 
apparent from these  data are  illustrated in Char t  3, and the changes in unit cost levels  

between 195  1 and 1964 are shown in the following summary tables. 

Operating cost per tonne- kilometre performed in US c a t e r  
C 

hternationai eervices 49,4# S2.9# - 3370 
(load factor) (62.7%) (55.9%) 

Domestic services 35. 14 36.44 + 4% 
{load factor) (62. 5%) (50 .05)  

All eervices 40.4C 34.76 - I 4 %  
(load factor) t62.%% fS2,Bdfa) 

Operating cost per tonne- kilometre available in US centa 

1951 - 1964 - OJP Change 

International Services 
Direct 
lhdirect 
Total 

Domestic Services . 
Direct 
Indirect 
Total 

All Services 
Direct 
Indirect 
Total 

2 Considering f irst  the cost of each unit of transport sold (tonne-kilometre 
performed), which is the figute that must be  taken into account in relation to-fares and 
rates ,  it may be seen that for all services combined the average cost  fell from 40.4 
cents in 1951  to 3 4 . 7  cents in 1964, a decline over the fourteen-year period of 14 per 
cent or about 1 per cent per year. 4 U the f i gu res  for international and domestic services 
are examined separately, however, a pronounced difference in trend appears. Thus on 

* H e r e ,  as elsewhere in th is  s t udy ,  n o  a t t e m p t  h a s  b e e n  made  to adjust cost  f i g u r e s  t o  take account of the 
gradual  reduction i n  t h e  value af t h e  US dollar due to inflation. S ince  other currencies have been converted  
~ n t o  U S  d o l l a r s  and c e n t s  a t  t h e  c u r r e n t  rate  of exchange  (as g i v e n  I n  UN publ ica t ions)  there is h o w e v e r  a n  
a u t o t ~ i a t i c  ad jus tmen t  i n  those  p laces  w h e r e  i n f l a t i o n  h a s  b e e n  sufficiently extren~e to affect the  exchange 
r a t e .  If the above 1964 f i gu re s  w e r e  expressed i n  US c u r r e n c y  at 1951 v a l u e s ,  c o s t  r e d u c t i o n s  would be 
s e e n  t n  be much greater. 
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CHART 3 

UNIT OPERATING C ~ T  TRENDS: 195 1 - 1964 
Scheduled Airlines of ICAO Contracting States, Scheduled and Non-Scheduled Operations 

International and Domestic Services 

usC. 

WTRODUCTION 

1% i ~2 53 5 4 5 5 56 5 7 6 1 ti2 63 64 

Notes: 1. For basic data see Appendices 1, 2 arid 3, - 
:,This Chart has been drawn to a logarithmic scale to show rates of cha~ge.  
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international serv ices  the cost per tone-  kilometro performed fell from 49.4 cents in 
1951  to 3 2 . 9  cents in 1964, a drop of 33 per cent, but on domestic services there was 
in the s a m e  period an increase of 4 per cent, from 35* 1 cents to 36.4 cents. The 
relationship between these cost trends and the movements of average fares and rates 
may be suggested by reference to the data on operating revenues per tonne-kilometre 
performed for the same years. As might be expected it appears that unit revenues and 
costs exhibit similar trends, Thus as the cost per unit sold has risensslightly on 
domestic services so has the revenue rate, while on international services and all 
services combined the declines in unit cost are reflected in similar but l e s s  pronounced 
declines in revenue sates, % 

Operating revenues per tonne- kilometre perf armed 
(in US cents) 

% Change 

hternational services 47.2 . 35, '8 - 24% 
Domestic services 37. 1 39, 2 t t 5,770 
Mi services -- 40.9 3 7, 5 *@ 

* i 
- I  Si, - 8.370 

3. This Study, however, is not prtharily conodrned with the relationship 
between costs and fares, but rather with the factors that influence costa and Eor this 
purpose it is necessary to consider the production cast figure, that is the cost of producing 
a unit of .air transport capacity irrespective of the proportion of this capacity that m a y  
be sold. The trends of cost per 0anne-kilometre available while basically similar to 
those of cost per tonne- kilometre performed cto show differences resulting from the 
effect of load factor on tbe latter. Thus the cost per tonne- kilometre available for all 
services-combined fell from 25, 2 cents in 1951 to 18.3 cents in 1964, a decline of 
27 per cent -- about twice as great as the decline in cost per unit p6rformed. The 
difference in the decline of costs per unit available from 1951 to 1964 on international 
and domestic services was considerable - -  41 per cent on the former against 17 per 
cent on the latter - -  but not as great as in the case of cost per unit performed.  he 
explanation for this differingbehaviour of c o s t  per' unit available and performed i a  to be 
found, as suggested above, in the changes in load factor. In 195 1 the load factor on 
both international and domestic services was just  under 63 per eent, but by 1964 this 
figure had fallen about 7 points on international services, tq- 56 per cent, and nearly 
13 points on dorneetic services, to 50 per cent, 

4. One of the effects af these varying declines in cost has been that whereas 
the total cost  per tonne- kilometre available was, in 195 1 ,  about- 40 per cent higher an 
international than on domestic services, it had become, by 1964, approximately the 
s a m e  on both sectors - -  just over 18 cents. If this total cost per unit available is 
divided into its direct and indirect elements it wiU be seen that the smallest decrease 
over the fourteen-year period 195 1 to 1964 was in direct aircraft operating costs on 
domestic services - -  about 16 per cent -- while the greatest decrease was in direct 
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CHART 4 
+. 

D3RECT UNIT OPEMTING COST' COMPONENT TRENDS: X95l - 1964 
Scfreduted _Airlines of ICAO Contracting States,  Scheduled and Nan-Scheduled Operations 

Zrtternatioaal and Dame stic Service hi 

Cast aer tonne-kilometre available 

1951. 52 

Notcs: 1. For basic data w e  Appendices ;: and 3. - 
2.  Titis Chart has been drawn w fogarltf~inic scale LO show rafcs of C ~ I ~ W F *  

* See Nnrt In Appendix '3 
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costs on international services - -  about 47 per cent. Furthermore it m a y  be observed 
from Chart 3 that the rates of decrease in unit costs, both direct and indirect, show 
on international services, but not on domestic, a marked acceleration starting in 1959, 
the year in which the long range jet aircraft  were introduced on these international 
services, 

Elements of direct cost 

5. The behaviour of the component elements*-af direct unit cost - -  flight opera- 
tions, maintenance and overhaul, and depreciation - - on international and domestic 
services from 195 1 to f 964 is  illustrated in Chart 4 on the basis of data given in 
Appendices 2 and 3. The figures for depreciation produce a somewhat erra t ic  pattern, 
but from 1954 the movements an international and. domestic services a r e  roughly 
parallel. The rise. after 1459 is aMributable in part  to a change in the method of sta- 
tistical reportiGg adopted in 1960. (This problem is described in a Note in Appendix 9. ] 

6 . The patterns producedby the cost figures for flight operations and mainte- 
nance and overhaul, on the other hand, a re  quite clear and much alike. In both cases 
the unit cost on 8domestic services shows a relatively limited dectrease while on inter- 
national services there i s  a considerable fmll (from 9. 1 to 4, 5 cents for flight operations 
and from 5.8 to 2.8 cents for  maintenance and overhal21) which brings international costs 
below the domestic level by 1961, Moreover, as  in the cdse of international unit costs 
as a whole, the rate of decyease shows a noticeable acceleration after 1959, 

Elements of indirect cost 

7. The trends exhibited by the component elements of indirect unit cost on 
international and domestic services from 1951 to 1964 a r e  illustrated in Chart 5 on the 
basis of data given in Appendices 2 and 3, The implications a r e  rather less  clear than 
in the case of direct costs, but it may be observed that f o r  all of the four main elements 
- -  station and ground; passenger services; ticketing, qa3rcg and promotion; and general 

i 
and administrative - -  unit costs an' dom,estic swvicer - . .  shew relatively moderate declines 
over the thirteen-year period.hut remain below tkietcvel'of costq for the same item on 

J+- international servicee, - Regarding international services all of the elements of indirect 
cost show greater decredses than Qn domestic services and three --  station and ground; 
passenger servicee; and ticketing, sales and promotion - - show an accelerated rate of 
decrease from 1959. The fourth element - -  general and administrative -- exhibits the 
greatest relative decline, but the rate appears roughly constant ,throughout the period. 
For comparative purposes the following table is  given showing; for international and 
domestic services during the f ourteen-year period 195 1 to 1964, the per centage changes 
in the seven main items of cost on a unit basis, 
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CHART 5 - 
tNDLRECT UNIT OPCUTINC C W T  COMPONENT TRENDS; 195 t - 1964 

Scheduled Airlines of ICAO Contracting States, Scheduled and Non-Scheduled Qperatione 

International and Domestic Services 

u i !  Comt per tonne -kilarnatre available 

Notcg  1.  For b a s i c  ddta  sce  .4ppt-nd1it.s 2 .ind j. 

2 ,  This <,} ,art  h a s  been drawl1 t o  l ijgaritfirlrii  s ~ a l c ,  tu shb)u r,rics . i t  i t z d n e r  
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Percentage change in unit cost items: 195 1 - 1964 

D i r e c t  Cost Domestic h t e r  national 

Flight operations 
Maintenance and, overhaul. 
Depreciation 

Indirect Cost 

Station and ground - 16% - 4070 
Passenger services - 7% - 21% 
Ticketing, Sales and promotion - 2070 - 19% 
General and administrative - 35% - 58% 

Changing relationship of the main cost items 
. . - 

8. As would be expected from the foregoing table there has, over the period 
under consideration, been some feadjustment in importance rel+tive to each other of 
the items. of operating cost, The relevant data, in terms of percentage distribution, 
is given in Appendices 1 ,  2 and 3; and the situation on international services, where 
the change has been greatest, is illustrated in Chart 6 .  From the basic data it can be 
calcul*a&ed that pn internatiqnaf services tihe share of operating cost attributable to three 
items - - flight operations. rniihtenance and overhaul, and geneqal w d  administ2ative .. % 

- -  fell, between 195 1 and 1964, by a total of 10 percentage points, while the share 
attributable to the other four items - -  depreciation, station and ground, passenger 
services, and ticketing sales and promotion - - rose by a correspo&ding amount. 

Airqraft speed- and capacity' trends 
r .  

- a .  

9. To find explanatio~o for the,%lab&l trends of wit operatingCosts that have 
been discussed it 2s helpful to~'ax&lhk-the tiends exhibited by a q k e  of the faCtuis 
affecting these cost-s. . Of thbse fact024 the' mbst susceptible td a n d y s i ~  on 'the basis of 
data available to ICAO, and the moef f&aly Ghshow clear patterns of development are 
the average block spCed and the average paylaad capacity available per aircraft in the 
fleets of the scheduled airlines of ICAO Contracting States (engaged ih both scheduled 
and non- scReduled operations). The trends apparent from the data on these two factors 
are illustrated for international, and domestic services separately in Chart 7, Zt may 
be seen immediately that wrhile both block speed and aircraft payload capacity have 
increased each year from 195 f to 1964 .on both international and domestic services the 
rates of increase on domestic services have been 7telatively moderago throughout the 
period while those on international services accelerated markedly from 1959 when the 
long range jets were introduced into service. 
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HART 6 

PERCENTAGE DISTRIBUTION OF OPERATING COST COMPONENTS: 195 1 - 1964 
Scheduled Airlines of ICAO Contracting States, Scheduled and Non -Scheduled Ope rations 

Inte rna tional Se r v i c e s  

Percent 
-7TRZ- 

Note: For basic data see Appendix 2 
-* 
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10, The actual figures for the first and las t  years of the period under considera- 
tion and for 1959 a r e  given in the following tables, 

Average block speed 

(in kilometres per hour) 

International services 
Domestic services 

Aver ane oavfoad caoacitv available ner aircraft 

hternational services 
Dome s tie s ervice s 

(in tonnes) 

Regarding block speed it may be noted f rom these. tables and Chart 7 that the margin 
in favour of international services remained fairly constant, at  about 50- 60 kilometres 
per hour, from 1951 to 1959, but between 1959 and 1964 increased about three 
times to 150 kilometres per  hour. A similar pattern is visible for  average aircraft 
payload capacity, Here the margin in favour of international service8 remained at 
about one tonne until 1959, but from then increased to nearly 4 tonnes in 1964. 

Relationship between aircraft  productivity and unit cogt 

11.  This evolution of aircraft  characteristics on international services can also 
be shown in terms of a single factor by combining speed and payload capacity to obtain 
average aircraft  productivity, expressed in terms of tonne-kilometres available per 
aircraft hour, Chart 1 illustrates the trend of aircraft  productivity and also the clear 
inverse relatiorzship between this factor and unit operating cost on international services, 
It may be seen that as productivity increases unit cost decreases and as  the rate of 
productivity increase accelerates so the rate of unit cost decrease also accelerates in 
a reciprocal manner, The sharp upward turn in the trend lines for aircraft  speed and 

.rrp* 

capacity and resultant productivity is, oi ccrurs e ,  the consequence of the introduction 
into service in 1959 of the long range jet aircraft. These aircraft  - - the various models 
of Boeing 707 and 720, Douglas DC- 8, and Gonvair 880 and 990 - -  have, on average, 
about twice the speed and twice the payload capacity, and therefore four times the 
productivity of the long range four-engine piston aircraft (see Chart 8). The impact 
of the long range jets showed f i r s t  on international services because they a r e  employed 
mainly on the long-haul routes which a r e  predominanay international, Their effect on 
domestic services has been less pronounced because only a very few States - - Australia, 
Brazil, Canada and the United States - -  have domestic routes long enough to support 
many such aircraft, 
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CHART 7 

JVERAGE AIRCMFT SPEED, PAY LOAD CAPACITY, 
AND CAPACITY OFFERED PER AIRCRAFT HOUR 

TRENDS: 1951 - 1964 
Scheduled Airlines of ICAO Contracting States, Scheduled and Nun-Scheduled Operation8 

~ n t e  rnational and Domestic Seririce e 

s. Tflis Chart has bcrn d r a m  to logarirhmtc scale to show rates of change, 
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Summary 

1 2. The more important of the trends noted in the foregoing paragraphs m a y  
be summarized as follows: 

a) Over the period l 9 5 1  to 1964 the average cost of each tonne-kilometre 
of air transport sold by the airlines of ICAO Contracting States on all 
services (international and domestic; scheduled and non- scheduled) 
fell about 14 per cent from 40,4 to 3 4 , 7  cents, The decline, however, 
occurred wholly on the international services where this cost per 
tonne-kilometre performed fell about 33 per cent from 49.4 to 32.9 
cents, while on the domestic services i t  rose slightly from 35. 1 to 
36.4 cents, thus leaving the domestic cost  a t  a higher level than 
international, 

b) During the same period the average cost of producing a tonne-kilometre 
of a i r  transport capacity regardless of the proportion sold moved in a 
somewhat different way to the cost per unit sold owing to the decline 
in load factors which was almost twice as great  on domestic as on inter- 
national services, The cost per tonne-kilometre available fell 27 per  
cent, from 25, 2 to 18.3 cents, this being the result largely of the be- 
haviour of international costs  which fell  41 per cent against 17 per cent 
on domestic services, As a consequence, by 1964, the cost per tonne- 
kilometre available was almost the same on international and domestic 
services 4- just over 18 cents, 

c) The 41 per cent decrease in cost per unit available on international 
services is attributable mainly to large decreases in two items which 
together account for almost half of the total cost figure: flight opera- 
tions which fell 52 per cent, and maintenance and overhaul 52 per  cent, 
As a result of these decreases the unit cost of both of these i tems on 
international services was, by 1964, below the domestic level, and 
since they are  the chief components of direct aircraft  operating cost. 
This figure also was, by 1964, lower on international than on domestic 
services. 

d) The rates of decline in cost per  unit available accelerated markedly 
from 1959 on international, but not on domestic services, 

e) Average aircraft  speed and payload capacity, and resultant produc- 
tivity in terms of tonne- kilometres available per aircraft  hour, 
increased each year from 195 1, but particularly on international 
services showed an accelerated rate of increase from 1959, In the 
case of both speed and payload capacity the margin in favour of inter- 
national services remained fairly steady from 1951 to 1959, but 
increased over three times between f 959 and 1964. 
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f )  On international services there is a clear  inverse relationship between 
the trends of a i rcraf t  productivity and total unit operating cost. As 
productivity increases,  unit cost decreases,  and the rates  of change 
both accelerate from 1959. 

13. The acceleration in the ra te  of increase in aircraf t  speed, payload capacity 
and productivity on international services starting in 1959 i s  clearly the result  of the 
introduction into service in that year  of the long range jet aircraf t ,  chiefly Boeing 7071s 
and Douglas DC- 81s. These a i rcraf t ,  employed mainly on international routes becaus e 
of their optimum stage length, have about twice the speed, twice the payload capacity 
and four times the productivity of the long range piston- engine aircraf t  they replaced, 

14. The simultaneous acceleration in the ra te  of decrease in unit operating costs 
on international services is also attributable to the appearance of these highly productive 
aircraft ,  The direct  unit costs of various aircraf t  types will be dealt with in the next 
section, but it may be noted here that where the long range jets have been placed in 
service in quantity the increased speed, payload capacity, range, time between over- 
hauls, and utilization of these aircraf t  have combined to reduce average unit costs at 
an accelerated rate, 

15, One further  consequence of the introduction of the low cost jets may be seen 
in the percentage distribution of costs on international compared to domestic services,  
In 195 1 there was little difference between the two sectors,  but by 1964, while there was 
sti l l  l ittle difference in the proportion of costs attributable to the depreciation, station 
and ground, and general and administrative i tems, there was, on international s erviees,  
an appreciably lower proportion of cost attributable to flight operations and maintenance 
and overhaul, and a higher proportion attributable to passenger services and ticketing 
sales and promotion. 



I11 - DIRECT UNIT OPERATING COSTS FOR VARIOUS L9U;tCRAFT 

Effect of air craft  oerforrnance cha rac te r i s t i c s  on o ~ e r a t i n e  costs  

1. I n  a n  examination of world a i r  t r anspor t  costs  the a i r c ra f t  may be considered 
a s  the con?nlon denominator,  Of the p r imary  determinants  of cost  r e f e r r e d  to in  
Section I of t h i s  Study, economic environment v a r i e s  f r o m  one country and region t o  
another and rou te  s t ructure  and ca r r i e r  policy v a r y  widely e v e n  for the carriers of one 
State, hut: there  a r e  a number of shor t ,  medium and long range civil t r anspor t  a i r c r a f t  
that a r e  in general  use  in ICAO Contracting States.  The i t ems  of cost  r e l a t ed  d i rec t ly  
to  the charac te r i s t ics  of the a i r c ra f t  i n  use,  conventionally known as d i rec t  costs ,  a r e  
flight operations, maintenance and overhaul,  and depreciation. The chief a i r c r a f t  
charac te r i s t ics  affecting the level of these  i tems  a r e  payload capacity and' speed, the 
s i ze  of c r e w ,  fuel and  oil consun~ption,  value and state of depreciat ion of the a i r c r a f t ,  
and time requi red  between overhauls,  Of these  the most  significant a r e  payload capacity 
and  speed which together r e  sult in a i r c ra f t  productivity. 

Availability of data on  a i r  craft  performance charac te r i s t ics  

2 ,  Statistical information on the d i r ec t  unit operating costs associa ted with 
various air craft  types  and on the actually experienced cha rac te r i s t i c s  of these  aircraft 
is  not  available on a world-wide basis. I n  f ac t  such information has been obtained 
from on1.y eight States and this  generally not in comparable form.  Comprehensive and 
comparable information covering a lax ge volume of operat ions i s  available only for  the 
United States and i s  contained in a n  annual publication of the F e d e r a l  Aviation Agency 
entitled "Direct Operating Costs  and Other Performlance Charac te r i s t i c s  of T r a n s p o r t  
Ai rcraf t  in Airline Service". The Analysis in th is  chapter is based on the data  provided 
i n  the la tes t  edition of th i s  pablication covering the year 1964. (Excerp ts  from t hese  
data a r e  g i v e n  i n  Appendix 4 on p. 52. ) It is unfortunate that s imi la r  material is not 
available for the a i r l ines  of other States and for the air craf t  not operated by the carriers 
of the United States.  However, the ma te r i a l  presented i s  of general interest since it does 
show the cost charac te r i s t ics  re la t ive  t o  each  other of most of the air craft in general 
use  by the a i r l ines  ~f ICAO States.  The average level of direct costs varies from 
region to regioxr, but  such information as  is available suggests that the relationship 
between the clifferefit a i r c r a f t  in terms of operating cost r e m a i n s  fairly constant. 

Performance c i laracter is t ics  of the main categor ies  of aircraft -- - -- - -- - - - -- 
3. S ~ t n e  of the more significant average performance cha rac te r i s t i c s  of the 
ma in categor ies  of t ranspor t  a i r c r a f t  in United States domestic service in 1964 are 
given  in the following sums-nar y table. 
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CHART 8 

A V E M G E  HOURLY PRODUCTIVITY O F  SELECTED PASSENGER AIRCRAFT 
IN UNITED STATES DOMESTIC AIRLINE SERVICE - 196.2 

(Capacity offered per a i r c ra f t  hour  in tonne-kilometres available) 

AI . 'CRAFT HOURLY PRODUCTIVITY: T K A / H ~ *  
7- 

:<:?te: E'ur bas : .  d a t a  set: ,ilLp;3endix 4 -- - 
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Average performance characteristics by a i r c ra f t  category 
United Sta tes  domestic service - 1964 

Aircraft Average Direct Average Payload Capacity Airborne Pmdunivity Average Utilization 

Category No. in Unit Cost (Seats) (Tomes) Speed (TrL A, IH) Stage (HI' Day) 

Service (&IT, L A )  (IG P.H.) ( k d  

1 2 3 4 5 6 7 8 
Passenger Aircraft 

Pi ston 
Turbo-Prop 
Pismn 
Turbo-Prop 

let 
J et- 

J et 

Cargo Aircraft 

4-Eng. Piston 
4Eng. j e t  

Piston 
Turbine 

4. Passenger  a i rc raf t .  - Considering first the data for the var ious  categories 
of passenger  a i r c ra f t  it may be seen that a s  payload capacity (cols .  3 and 4) and speed 
(cof .  5) and result ing productivity r i s e  f r o m  category to  category so,  as might be 
expected, d i rec t  unit cost (col ,  2)  falls. * A fur ther  fact  that  emerges from the  data is 
that productivity inc reases  with average  stage length (col. 7)  which, l ike productivity, 
has an inverse  relat ionship with unit cost .  Average speed tends to  inc rease  with stage 
length and d i r ec t  unit cos ts  a r e  thus  reduced.  Also increased average stage length 
means g rea te r  capacity per station se rved  which tends  to  reduce indirect  cost  per  
tonne-kilometre. 

* Only the category of 2-engine jets does not conform to this pattern shown in column 2, 
but it should be noted a s  partial explanation that there  a r e  only twenty a i rcraf t  in this 
group all of non-United States manufacture which tends t o  increase the cost  of 
maintenance and overhaul. Moreover although the i r  average productivity is higher 
than that of the 4-engine piston and turbo-prop a i rcraf t ,  their  average payload 
capacity is appreciably lower. It may be that when s tat is t ics  for  the newer types in 
this category, such as the BAC-112, the B-737 and the DC-9, a r e  available th is  
anomalIy will disappear since although lighter they will have both g rea te r  payload 
capacity and grea ter  speed. 
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CHART 9 

HOURLY PRODUCTIVITY OF SELECTED AIRCRAFT TYPES RELATED TO DIRECT UMT OPERATING COST 
PASSENGER AIRCRAFT ZN UNITED STATES DOMESTIC AIRLINES SERVICE - 1964 

DlRECT W I T  ponne-kilometres available per hour and US cents per tonne-kilometre available) 
CQS'r 

W t T U  

AIRCRAFT HOURLY PRODUCTIVITY: TKAfHr.  
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5 , Cargo ai rcraf t .  - The  data on categor ies  of cargo a i r c r a f t  a l so  shows the 
e f fec t  of ~ r o d u c t i v i t y  on d i rec t  unit cost, When an a i r c ra f t  is a r ranged  for  the c a r r i a g e  
of cargo ra the r  than passenger s  the payload capacity of the a i r c r a f t  is grea t ly  inc reased  
by the absence of the var ious  passenger  faci l i t ies  ( sea t s ,  galleys, toi lets ,  etc. ). From 
the  f igures  given it  appea r s  that the average capacity of the 4-engine piston a i r c r a f t  is 
increased f r o m  7.9  t o  15.4 tonnes, that is alnlost doubled, while that  of the 4-engine 
je ts  g o e s  up from 14.7 to  39.0 tonnes, over two and a half t imes.  It happens a l s o  tha t  
average stage length is  increased  by about 100 per cent for the 4-engine piston group and 
30 per cent for the $-engine je ts  with the consequence that a i rborne  speed is i n c r e a s e d  
by about 10 per cen t  for the f o r m e r  group and 5 per cent for  the la t ter .  Because of t h e s e  
inc reases  in payload capacity and speed the average productivity of the  ca rgo  a i r c r a f t  is  
between two and three t i m e s  g rea te r  than that  of the passenger vers ions ,  Di rec t  unit  
costs for the cargo versions, i n  spite of lower utilization rates, are a lmost  25 pe r  cent 
less in the case of the piston category and a lmost  60 per cent l e s s  for the j e t s ,  The very  
low direct  cost of 3. 1 cents  pe r  tonne-kilometre available achieved with the 4-engine 
cargo jets  by United Sta tes  domest ic  trunk c a r r i e r s  i n  1964 suggests  that  as a n  increas ing  
proportion of the worldi s air ca rgo  i s  c a r r i e d  on a l l -cargo s e r v i c e s  i n  l a r g e  jet air c ra f t  
it will be possible to  reduce the average  cargo r a t e  f r o m  i t s  1964 level  of 20.4 cents  pe r  
tonne-kilometre performed.  With these  aircraft, i f  one assumes indirect  costs  a r e  50 
per cent of d i rec t  and a 60 per cent load fac tor ,  the total  cos t  p e r  t o m e -  k i lomet re  per- 
formed would be under 8 cents, 

6. - Helicopters.  - Helicopters have been included in the table in paragraph  3 
mainly to  show that  f r o m  the point of view of performance cha rac te r i s t i c s  they a r e  still 
far removed f rom fixed-wing a i rc raf t .  Unit costs ,  utilization, stage length, payload 
capacity and speed a r e  of a completely different o rde r  of magnitude. F o r  example  the  
di rect  operating cost  per  tonne-kilometre available for turbine-engine helicopter s in  
1964 was 104 cents  o r  s i x  t i m e s  the 16.8 cents achieved with 2-engine turbo-prop fixed- 
wing a i r  craft ,  However, with helicopter s as with the fixed-wing type s the  inver se 
relat ionship between productivity and unit cost  is apparent,  Comparing the two categor ie  s 
the average productivity of the turbine hel icopters  is seen to  be higher by about 130  per  
cent and the average d i rec t  unit cost  lower by 33 per  cent than those of the piston types,  

Per formance  cha rac te r i s t i c s  of var ious  air c raf t  types 

The d i rec t  cost and other performance cha rac te r i s t i c s  dealt  with in  the  
foregoing paragraphs  have been average s for  the main categor ies  of t r anspor t  a i r  c ra f t  
and a s  such have covered the wide variat ions found in the different types within e a c h  
category. Sta t is t ics  for - the  types of a i r  craf t  in domest ic  se rv ice  in the United Sta tes  
in 1964 a r e  given in  Appendix - 4, The productivity f igures  for  these  a i r c r a f t  a r e  
i l lus t ra ted in Char t  8 and a r e  r e l a t ed  to  the d i rec t  unit cost  f igu res  in  Char t  9. From 
Chart  8 it can be seen  that  t h e r e  is  a fa i r ly  steady progress ion  in productivity f r o m  the 
DC-3 to  the L- 188 and again f r o m  the CV-880 to  the B-707-300B/C, but that  t h e r e  is a 
sharp break  between the &engine turbo-prop L-188 with an  average  of just over 4, 000 
tonne-kilometres available per hour and the 4-engine jet CV-880 with just over  8, 000 
tonne-kilometres per hour, The 4-engine je ts  range f r o m  th i s  8 , 0 0 0  to  near ly  16, 000 
with the average for the group being just over 11, 000 near ly  four t i m e s  a s  g rea t  as the  
average of 2, 900  f o r  the group of 4-engine piston a i r  craft  which they rep laced  on most 
long-haul route  s. 
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8, This  sudden jump in productivity between 4-engine piston and 4-engine jet 
provides  the explanation for  the sudden accelerat ion in the r a t e  of productivity increase  
on world international se rv ices  (where a p a r t  f r o m  United Sta tes  domest ic  se rv ices  most  
of the long range je t s  a r e  operated)  i l lus t ra ted in  Char t  I and r e f e r r e d  to  in Section 11; 
and the relat ionship between d i rec t  unit cost and productivity i l lus t ra ted in Chart 9 
explains the accelerat ion in  the r a t e  of unit cost dec rease  a l so  shown ill Char t s  1 a n d  3. 
Char t  9 demonstra tes  c lear ly  that  the fa l l  in d i rec t  unit cost f r o m  the DC-3 to  the E3-707- 
300 B /C  coincides with a steady r i s e  in productivity. All but four or f ive of the twenty- 
s ix  a i r c r a f t  types i n  se rv ice  a r e  on o r  close t o  the approximately fit ted l i n e  of regress ion .  

, . 

9. Effect on depreciation. - In connection with th i s  decline in d i rec t  cost per  
tonne-kilometre available as productivity r ises it i s  in teres t ing to note the re la t ive  
importance of depreciation, Cost at tr ibuted t o  depreciation, of course ,  va r i e s  i n  an 
a r b i t r a r y  manner depending on the period and r a t e  of depr e ciation adopted, N o r  eover 
the unit cost of depreciation is affected by utilization which rneans that it i s  reduced in 
the ease  of the 4-engine je ts  where  a high r a t e  of utilization i s  achieved, However, apar t  
from these  factor  s the  cost  of depreciat ion is p r imar i ly  determined by the a g e  of the 
air craft ,  A s  might be expected, therefore ,  depreciat ion accounts for  the lowe s t  per - 
centage of d i rec t  cost  in the case  of the DC-3 -- about 2 per  cent, For the whole group 
of 2 and 4-engine piston a i r c ra f t  it i s  about 7 to  8 per cent;  for  the 2-engine turbo-props 
13 per cent and for the other a i r c ra f t ,  the 4-engine turbo-props a n d  the 2, 3 and 4-engine 
je ts  i t  va r i e s  f rom about f 9 to 2 6  per  cent. 

10. Effect on flight operat ions and maintenance. - It is in the other e lements  of 
d i r ec t  cost  -- f l i g h t  operat ions and maintenance and overhaul --  that  the reductions occur 
as  s ize  and speed increase ,  More productivity can be achieved per c r e w  member and per 
dollar of fuel  cost and, in  the case  of the jets ,  the requi red  t ime between overhauls is 
inc reased  and maintenance cost  thereby reduced because of the simplicity and rel iabil i ty 
of the engines. Also regarding the jets  i t  is  important  to observe the effect of the 
development of the turbofan engine. Compared to  the older turbo-jet  engine the  turbofan 
achieves g rea te r  take-off and climb th rus t ,  g rea te r  cruising speed, g rea te r  payload 
capacity and at  the same  t ime lower fuel consumption all of which charac te r i s t ics  lead to 
lower d i rec t  unit costs ,  On Chart  9 it can be seen that wherever a turbofan can be 
compared to the older turbo-jet  version,  that is the B-720 and the B-720B, the B-707-100 
and the B-707-1003, the B-707-200/300 and the B-707-300 B / C ,  and the DC-8-10/20/30 
and the DC-8-50, the turbofan vers ion h a s  the lower unit cost. 

Fu tu re  prospec ts  for a i r c r a f t  d i r ec t  unit costs 

11. 196.5 t o  1970, - F o r  the  near future ,  until about 1970 that is, such f ac to r s  
a s  the m o r e  wide sp read  use of the turbofan engine, development of laminar flow and 
boundary l aye r  control techniques, l ighter  s t ruc tu res ,  and the appearance of s t re tched 
vers ions  of existing types  suggest that  d i rec t  unit costs  of the subsonic jets, and thereby 
the unit cos t s  of the world's air t r a n s p o r t  fleet a s  a whole, m a y  be reduced still fur ther .  
Manufacturer s of such new twin turbofan a i r  craft  as the  shor t  and medium range Lear-40,  
F-28, BAG-1 11, B-737 and DC-9 claim that these  a i r c r a f t  will effectively reduce di rec t  
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u n i t  costs f o r  jets in their range group. In addition stretched versions of long range 
jets such as the Douglas DC- 8- 61/62/63 se r ies  now in production will bring direct  
unit cost below their present l owes t  level. The DC- 8- 61 and - 6 3  will have a payload 
capacity about 66 pe r  cent greater than the DC- 8- 50 which with the same speed should 
give them 66 per  cent greater  productivity. 

1 2, After 1970, - For  the 1970ts there exists the possibility of very much 
larger  subsonic jets such as the projected Boeing 747 and Douglas DC- 10 with a capacity 
of the order  of 500 seats  instead of the 250 in the coming DC-8-61/63, These relatively 
la rge  aircraf t  may be expected to bring direct  unit costs still  lower. Before these appear, 
however, supersonic transports m a y  be placed in service. Two versions axe being 
developed in ICAO States: the Anglo-French Concorde with a speed of Mach 2.2 and 
payload capacity of about 130 seats ,  expected to enter service in 1972; and the United 
States SST Project  with a speed of Mach 2.7 to 3 . 0  and payload capacity of 150 to 220 
seats ,  expected to enter service in 1974. There a r e  too many-mew factors involved to 
allow reliable estimates to be made of their direct  unit costs. Their capacity will be 
similar to that of present or  soon- to- be- introduced subsonic jets, but their  optimum 
cruising speed will of course be two o r  three t imes greater  which should give them a 
correspondingly higher productivity. However their speed and the limitations that may 
result  from engine noise and sonic boom may make them less flexible than subsonic 
jets in airline operation, Lf this proves to be so, low utilization ra tes  may have an 
adverse effect on unit costs, 

Variations in unit cost associated with a given aircraf t  type 

13. h addition to the variations in the direct  unit costs associated with different 
categories and types of a ircraf t  in United States domestic operations that have been 
dealt with thus fa r  i t  i s  necessary to consider the variations that occur in the costs 
associated with a particular aircraft ,  In Section I, paragraph 10, a r e  l isted the more  
important of the factors affecting the level of operating costs. These are grouped under 
four main headings in accordance with their pr imary source: (A) characterist ics of 
the a i r  craft ,  (B) current economic environment, (C) route structure,  and (D) decision 
of the carr ier .  The factors listed under (A) include such design characterist ics a s  
capacity and speed, crew size, fuel and oil consumption, value of a ircraf t ,  and required 
time between overhauls, and a r e  considered as common to all aircraf t  of a given type, 
The factors listed under (B), (C] and (D), however, may lead to rather  wide variations 
in the direct  unit costs associated with one a i rcraf t  type under different operating condi- 
tion s , 

14, Current economic environment, - Arising from the current  economic environ- 
ment such factors as  salary and wage levels, fuel and oil prices,  level of a i rc ra f t  rental 
fees,  and charges for a i r  navigation facilities may be expected to remain fairly uniform 
within any one country, but to vary  internationally f rom region to region. On the other hand 
the level of demand for a i r  transport  capacity and the competitive situation in relation to 
other air  ca r r i e r s  and to  surface t ransport  may vary both domestically and internationally, 
Such variations as do occur i n  these factors between States or within one State will  clearly cause 
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variations in the level of direct  operating cost  associated with any particular a i rcraf t  

type. Variations in salar ies  and wages will affect the cost of flight operations and 
maintenance and overhaul; variations in fuel and oil pr ices ,  and ai rcraf t  rental fees 
will  modify the cost of flight operations; and variations in demand will affect scheduling 
and utilization and hence such i tems of d i rec t  wit cost a s  insurance and depreciation, 

15. Route structure,-  Factors  arising from the route structure on which a given 
a i rcraf t  type i s  operated will also clearly affect its cost performance. The average 
stage length on which it is operated and the local air traffic control situation will affect 
i ts  average block speed. Obviously the more  holding over airports  that is required the 
slower wi l l  be the speed, and because of the relative t ime needed for  take-off, climb, 
descent and landing, the longer the stage length the greater  the average speed. The 
actual volume of payload capacity available for  allocation between the different classes 
of passenger and cargo may depend on the average stage length operated, Long-haul 
operations require a greater  weight of fuel to be carr ied which may in extreme case s result  
in a reduction in payload capacity, Finally a i rcraf t  utilization depends to a large  extent 
on the route structure. It i s  extremely difficult to achieve high utilization rates  on 
short-haul operations o r  where traffic is light and frequency law, 

1 6 ,  Car r i e r  decisions, - A number of the decisions that must be taken by the 
individual c a r r i e r  will have an obvious effect on the level of direct  unit operating costs. 
Such decisions will include those with respect  to the type of flight equipment insurance 
coverage to be adopted, the depreciation method to be followed, policy concerning air- 
craf t  rentals, and the configuration. selected for the aircraft. Configuration o r  afloea- 
tion of load between the different classes of passenger and cargo determines the actual 
volume of payload capacity offered, Because the first class passenger requires more 
space and facilities, the t o t 4  volume of payload capacity offered will be increased as 
the percentage of f i r s t  class seats i s  reduced, Also, because passenger accornmoda- 
tion requires  more  facilities and space per  pound of payload than cargo accornrnodation 
total payload capacity will be increased a s  passenger capacity is reduced, but so will 
revenue be reduced, 

Summary 

17 . The main points made in this Section may be summarized as follows: 

a) The direct  unit operating costs associated with a particular aircraf t  
type a r e  determined in a pr imary sense by the characterist ics of 
the a i rcraf t  itself, and in a secondary sense by the economic environ- 
ment, the route structure and the decisions of the ca r r i e r  which 
together define the nature of the operation for which an airczaft  is 
used, The design characterist ics,  such as capacity, speed, crew 
size, fuel consumption, value of the aircraft ,  and time between 
overhauls, a r e  common to all a ircraf t  of a given type, The economic 
environment, route structure,  and c a r r i e r  decisions vary, however, 
between regions, routes and carriers and accordingly the direct unit 
costs associated with a particular a i rcraf t  will vary depending on 
operating factors (see Section I, paragraph 10 £3, C and D). 
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b) The average performance characteristics of transport aircraft 
in United States domestic service in 1964 demonstrate the inverse 
relationship between direct unit cost and aircraft  productivity. 

c) For  passenger aircraft  there is a sharp break in progression 
between piston and turbo-prop types on the one hand, and 3 and 4- 
engine jets on the other in both productivity and direct unit cost, 
which fact explains the acceleration from 1959 on international 
services of the global rates of productivity increase and unit cost 
decrease referred to in Section It. 

d) When 4- engine piston and jet aircraft  are operated in cargo con- 
figuration their productivity is increased from two to three times 
and their direct unit costs are reduced about 25 and 60 per cent 
respectively. These low costs suggest that as the proportion of 
cargo moving on all- cargo flights increases the present leveL of 
cargo rates may be appreciably reduced. 

e )  The direct costs and other performance characteristics of heli- 
copters a r e  of a completely different order to those of fixed-.wing. 
aircraft, The costs a re  90 high as to suggest that helicopters can 
be used for scheduled a i r  services o d y  when cost per journey is 
more significant than cost per kilometre or  where the public 
interest justifies subsidy, 

f )  The increasing use of the turbofan engine which provides more 
power in relation to weight and fuel consumption, the development 
of laminar flow and boundary layer control techniques and of 
lighter structures, and the production of stretched versions of 
existing jet aircraft suggest that in the years up to 1970 direct 
unit costs f u r  short, medium and long range jets wi l l  fag1 below 
their present level thus bringing down the global average of 
direct unit operating costs, 

g) After 1970 much larger subsonic jets with perhaps 500 seats may be 
introduced, further reducing direct unit costs, Super sonic transports - - 
a r e  also expected to appear, but lack of experience with a number of 
wholly new problems (sonic boom, high skin temperature, etf. ) makes 
it difficult to estimate the direct operating costs to be associated 
with  them with any degree of accuracy. 

18, D i r e c t  unit operating costs associated with various aircraft  types, 
which is the subject of this Chapter, have been examined on the basis of data available 
for United States domestic operations, The point has been made that the lowest direct 
unit costs are  generally associated with the largest and fastest aircraft, It has been 
emphasized, however, that the level of these direct unit costs depends on operating 
conditions a s  \yell as on the characteristics of the aircraft, La rge  jet aircraft  possess 
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the characteristics that make it possib1.a to operate them at  continually declining unit 
cost levels,  but it must always be borne in mind that the operating cost potential of 
these as of all other aircraft can be fully realized only when they are operated in a 
f avourable econornic environment, on a suitable: route structure, and with a reasonable 
degree of managerial efficiency. 

19. Neglecting economic environment as being to a considerable extent beyond 
the control of the air transport  industry, and assuming, for the purpose of this Study, 
a consistent degree of managerial efficiency, attention may be  focussed on the importance 
of route structure as  a determinant of the direct  unit cost realized with a particular air-  
craft. The t e r m  route structure may be said to comprise the shape of the network, the 
length of the stages operated, the number of a irports  served and the traffic potential, 
W h i l e  the lowest direct unit costs a r e  achieved with large jets on long-haul routes 
with high traffic density, the realization of the operating cost potential of any aircraf t  
depends on i ts  being employed on a route structure that permits  an economically satis- 
factory level of flight frequency, a i rcraf t  utilization, and load factor. Where the 
average stage length is short  and particularly where traffic density is low this is diffi- 
cult to achieve. The vicious circle  then occurs where l i g h t  traffic leads to poor levels 
of utilization anld load factor, thence to high costs and back through high fares  to Light 
traffic. * Inevitably there must be many short -haul routes and, especially in the 
developing regions, many eases of low traffic density, but to the extent that i t  i s  
desired to reduce direct unit costs to the greateet degree compatible with the provision 
of a satisfactory public service, i t  i s  necessary to examine route structures with a view 
to modifying them where possible, sometimes with the benefit of newly granted traffic 
rights, so  a s  to increase average stage length and to maximize traffic density. 

* In many countries governmnts ,  being interested in providing air services for  mall 
or remote communities, break this vicious circle either by direct subsidies ar by 
arranging that carriers with profitable routes shall a lso operate on the unprofitable 
routes, a farm of hidden subsidy that may result in less than optimum development 
of the profitable routes, 



IV - AIRLINE UNIT  OPERATING COSTS 

Airline costs  and related performance c r i t e r i a  

1 . The individual a i r l ines  of ICAQ States a r e  the agents that use the a i r c r a f t  
discussed in Section ID, within varying economic environments,  on varying route 
s t ruc tures ,  and with varying policies,  to produce the global t rends  discussed in 
Section 11. The world-wide averages  f o r  unit operating costs  and related performance 
c r i t e r i a  are thus the products of a wide range of cost and performance levels  achieved 
by the different air l ines.  Detailed, comparable and rel iable s ta t is t ical  information 
i s  not available f o r  all scheduled c a r r i e r s  of ICAO States,  but in  Appendices 5, 6, 
7 and 7A,  such mater ia l  is presented for  a selected group of 41 a i r l ines  whose 
operations a r e  25 per  cent o r  m a r e  international, 80 per cent o r  m a r e  scheduled, 
and 6 0  per  cent o r  m o r e  passenger,  They fall into two groups: 23 having 90 pe r  
cent o r  m o r e  of their operations international,  and the remaining 18 having 25 to 
8 9  pe r  cent international, For each of these  a i r l ines  there  a re  given: in  Appendix 5, 
p. 53,  costs  per tonne-kilometre available under each of the  seven main headings of 
di rect  and indirect cost,  total cost per tonne-kilometre performed,  the per centage 
distribution of these  costs ,  and the overall weight load factor; i n  Appendix 6,  p, 55,  
basic traff ic ,  personnel and financial data;  in Appendix 7 ,  p. 57, performance c r i t e r i a  
derived from the basic data in Appendix 6,  and in Appendix 7A p. 59 a i r l ine  rankings 
according t o  a number of the c r i t e r i a  g iven  in Appendix 7, The relat ionships between 
a number of these performance c r i t e r i a  and unit operating costs a r e  i l lus t ra ted i n  
Char ts  10 to 18. 

Performance c r i t e r i a  

2 . As has been suggested, in Section 1, the factors  affecting a i r l ine  
operating costs  may be divided into four main groups as they a r e  re la ted to the 
character is t ics  of the a i r c r a f t  operated,  economic environment, route s t ruc ture  
o r  policy decisions of the c a r r i e r ,  To c a r r y  out a comparative analysis  of the  
effects of these fac tors  on the costs  of a number of a i r l ines  it is necessary  to have 
a se t  of s tandard performance cr i ter ia .  The stat is t ical  information available does 
not perrnit the development of c r i t e r i a  that take into account, in any p rec i se  way, 
the factors  related to economic environment o r  c a r r i e r  policy decisions, It does,  
however, allow the development of a number of such c r i t e r i a  that reflect  in various 
ways the factors  related to  a i rc raf t  charac te r i s t ics  and route structure, The 
performance c r i t e r i a  given in Appendices 7 and 7A and plotted against unit cost  in 
Charts  13 to 18 for each of the a i r l ines  a r e  as follows: 
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average payload capacity available per aircraf t  (Chart 13) 
average aircraft  speed (Chart 11) 
average capacity offered per aircraft hour (Chart  12) 
average aircraft  utilization per day (Chart 13) 
average capacity offered per aircraft  day (Chart 14) 
capacity offered per airline staff member (Chart 15) 
average stage length (Chart 16) 
capacity offered per flight (Chart 17) 
capacity offered per station served (Chart 18) 

3, The f i r s t  five of these performance criteria (that is payload capacity 
per aircraft ,  aircraft  speed, daily aircraft  utilization and capacity offered per 
aircraft  hour and per aircraft  day) measure factors that have a determining effect 
primarily on direct aircraft  operating costs and accordingly a r e  correlated, in 
Charts 10 to 14, with direct unit costs per tonne- kilometre available. The 
remaining four cri ter ia  (capacity offered per airline staff member, average stage 
length, and capacity offered per flight and per station served) reflect factors 
having a strong effect on indirect as wel l  as on direct costs and a r e  therefore 
correlated, in Charts 15 to 18, with total unit costs per tonne- kilometre avail- 
able. The numerical value s of the criteria themselves inevitably contain 
distortions. They relate, for example, to one year only - - 1964 - - which may 
in some cases be atypical, Moreover they a r e  average figures calculated from 
basic data which unavoidably contain some degree of error ,  Nevertheless the 
correlations illustrated in the nine charts a r e  clear and they a re  of value so 
long as it i s  realized that they show only general trends and relationships, In 
examining the charts it m a y  be noted that in Appendix 7A a11 of the airlines 
analysed are ranked under each of the criteria, From the data presented in 
Appendix 7 a number of other interesting correlations may be plotted if 
desired, 
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4. Average aircraft  payload capacity. - The first criterion, correlated to direct  
unit cost in Chart 10, is average payload capacity available per  aircraft, expressed in 
tonnes. This cr i ter ion i s  the average weight capacity offered for all categories of load 
in all of the aircraft  of each airline on all of its services ,  It refleets the payload charac- 
teristics of the aircraft operated, the configuration o r  allocation of capacity between the 
different classes of passenger and cargo, and to some extent the average stage length 
since for  any particular aircraf t  as  s t age  length is increased beyond a certain point 
payload may have to be sacrificed to fuel. -Chart 10 shows that, in general,  as average 
aircraf t  payload capacity increases  direct unit cost falls. Further,  it m a y  be noted , 

that 9 of the 10 airlines with the lowest direct  unit cost ( s e e  Appendix 7A) appear among 
the 10 wi th  the highest average payload capacity per  aircraft, 

AIRCRAFT PAYLOAD CAPACITY RELATED TO DIRECT UNIT OPERATING COST 
41 Scheduled Airlines offering 2570 or more of their capacity on International Services 

All  Services: International, Domestic , Scheduled, Non-Scheduled 
1964 

{The two s e t s  of Statistics defining the points 
on this graph will  be found in Appendix ?A) 

5 
3 4 5 6 7 8 9 10 11 f 2  13 14 15 16 17 18 

AVERAGE PAYLOAD CAPACITY AVAILABLE PER AIRCRAFT: TONNES 
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5. Average aircraft speed, - The average speed attained by each air l ine  for  
all of its aircraft on a13 of its services is correlated with direct unit cost in Chart 11. 
This criterion reflects such aircraft characteristics as  cruising speed, take- off and 
climb performance, and cruising altitude, It also reflects to a lesser extent the average 
stage length operated since average speed fox a particular aircraft is reduced as stage 
length i s  reduced, From Chart 1 1  it m a y  be seen that, in general, as average speed 
increases, direct unit cost decreases, and 8 of the 10 airlines with the Lowest direct 
unit cost appear among the 10 with the highest average aircraft speed ( s e e  Appendix 7A). 

CHART 11 

AIRCRAFT SPEED E L A T E D  TO DIRECT U M T  OPERATING COST 
41 Scheduled Airlines offering 25% or more of their capacity on International Services 

All Services: 'International, lhme at ic ,  Scheduled, Non-Scheduled 
i 9 64 

(The two mots of Statieticr defining the points 
on this graph wil l  b. found in Appendix 7A) 

AVERAGE AIRCRAFT SPEED: Krn/Wr. 
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6. Capacity offered per aircraft hour (hourly aircraft productivity). - The 
average volume of air transport capacity offered per aircraft hour, expressed in tonne- 
kilornetres available, combines the two criteria aircraft payload capacity and aircraft 
speed and takes into account all of the factors reflected by them. Chart 12 correlates 
this criterion with direct unit cost and as would be expected shows cost generally de- 
creasing as hourly productivity rises,  9 of the 10 lowest direct unit cost airlines being 
among the 10 with the highest average hourly aircraft productivity (see Appendix 7A). 

CHART 12 

CAPACITY OFFERED PER AIRCRAFT HOUR RELATED TO DIRECT UNIT OPERATING COST 
41 Scheduled Airlines offering 2570 or more of their capacity on International Services 

All Services:'International, Domestic, Scheduled, Non-Schedules 

(The two sets of Statidics defining the points 
on thia graph will be found in Appendix 7A) 

CAPACITY OFFERED PER AIRCRAFT HOUR: TKAIHr. 
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7 , Daily ai rcraf t  utilization, - The average utilization of all  of the a i rcraf t  in 
each airl inets fleet expressed in hours per day i s  correlated with direct  unit costs in 
Chart  13, Daily a i rc ra f t  utilization, which affects silch direct  cost i tems as  insurance, 
depreciation and crew cost reflects indirectly the nature of the route s t ructure on which 
the ca r r i e r  operates,  utilization generally bearing a direct  relationship to stage length, 
flight frequency and traff ic  density. Chart 13 again shows that a s  the cri terion r i ses ,  
in general, the direct unit cost falls, The correlation, however, is somewhat l e s s  close 
than in the previous cases,  Only 5 of the 10 airlines with the lowest direct  unit cost 
appear among the 10 with the highest average rates  of daily utilization, but it should be 
noted that for one of the low cost airlines - - Air India International (AIq - - there a r e  
no utilization figures available (see Appendix ?A). 

CHART 1 3  

AIRCRAFT UTILIZATION PER DAY RELATED TQ DIRECT UNIT OPERATING COST 
38 Scheduled Airlines offering 2570 or  more of their capacity on International Services 

All Services: International, Domestic, Scheduled, Non-Scheduled 
19 64 

(The two sets  of Statistics defining the points 
on this graph will be found in Appendix 7A) 
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AVERAGE AIRCRAFT UTILIZATION PER DAY: HOURS 
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8. Capacity offered per aircraft day (daily aircraft productivity). - The average 
volume of air  transport  capacity offered by each aircraft each day, or daily aircraft 
productivity, expressed in tonne- kilometres available, takes into account all of the 
factors reflected in aircraft  payload capacity, aircraft speed and aircraft utilization 
and as such is probably the most revealing indicator of direct unit cost. Chart 14 shows 
indeed that the decline in airline d i rec t  unit costs closely follows the rise in daily air- 
craft productivity. Of the 10 lowest direct unit cost  airlines 8 appear among the 10 with 
the highest daily aircraft  productivity, it being noted that for one of the low cost airlines 
--- Air India International (Am - -  there are no daily productivity figures ( s e e  Appendix ?A). 

CHART 14 
CAPACITY OFFERED PER AIRCRAFT DAY RELATED T O  DIRECT U M T  OPERATING COST 

38 ~ c h e d h e d  Airlines offering 25% or m o r e  of their capacity on International Services 
A l l  Services: International, Domestic, Scheduled, Non-Scheduled 

Ii 9 64 
(The two eets of Statistics defining the pointr 

on this graph will be found in Appqndix ?A) 

OPERATING 
COST 

CAPACITY OFFERED P E R  AIRCRAFT DAY: TKA 
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9. Capacity offered per airline staff member (staff productivity). - The 7~olurnc  
of air transport capacity offered per a i r l ine  staff member o r  staff productivity is corre- 
lated, in Chart 15, with total unit operating cost, both being expressed in tonne- 
ki lornetres available, (The correlation remains similar if the values a r e  expressed 
in terms of tonne-kilometres performed, ) This cri terion of productivity per head, al thougil  
widely used by management i n  the air t ranspor t  indus t ry  as  in other industries,  must be 
regarded with the greatest care to avoid misunder standings and erroneous conclusions, 
The difficulty a r i ses  chiefly because the staffs of some air l ines  perform for other a i r -  
l ines,  on a contract basis, such tasks as  a i rcraf t  maintenance, crew training, ticketing 
and handling, The statistics available do not adequately take such activities into account 
and accordingly staff productivity f i gu re s  are  distorted, downwards in  the case of the  
airlines doing such work and upwards in the case of those for whom it is done, Never -  
theless Char t  15 does show a correlation between unit cost and staff productivity which, 
when the above reservations are borne in mind, i s  of interest. 

CAPACITY OFFERED PER AIRLINE: STAFF MEMBER RELATED T O  TOTAL UNIT OPERATING COST 
40 Scheduled Airlines Offering 25% or more of their capacity on International Services 

All Services: International, Domestic, Scheduled, Non-Scheduled 
1964 

(The two se ts  af Statistics defining the points 
on th i s  graph will be found i n  Appendix ?A) 

C A P A C I T Y  OF-FERED P E R  AIRLINE STAFF M?.MBER: T U  
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10. Stage length. - The total distance flown by a car r ie r ,  divided by the number 
of departures or flights operated, gives the average stage length flown by all aircraft  
in the fleet, In Chart 16 this criterion is correlated with total (direct plus indirect) unit 
costs for the group of airlines having 90 per cent o r  more of their operations on inter- 
national services. Stage length, as  has been pointed out, affects aircraft  payload ca- 
pacity, speed and utilization. It also affects those indirect unit costs that vary directly 
with the units of load handled, such as some parts of passenger service and ticketing 
costs: the longer the stage length the lower the unit cost. Chart 16 shows total unit 
costs generally decreasing as stage length increases, The correlation is  not as  close 
as in some of the previous cases,  but 7 of the 10 airlines with the lowest total unit cost 
appear among the 10 with the longest average stage length, 

CHART 16 

STAGE LENGTH mL4ATED TO TOTAL UNIT OPERATING COST 
2 3  Scheduled Airlines offering 90y0 or more of their capacity on International Services 

International Services oky 
1964 ., 

(The two sets of Statistics defining the points 
on this graph will be found in.Appc?ndix 7A) 
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AVERAGE S T A G E  LEKGTH: K m ,  
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1 le Capacity offered per  flight. - In Chart 17 the volume of a i r  transport  
capacity offered per  flight o r  departure i s  correlated with total unit cost for the group - - 
of airl ines with 90 per  cent o r  more  of their operations international. The criterion of 
capacity offered per  flight i s  probably the most revealing indicator of total unit cost, i ts  
numerical value being susceptible to changes in such factors a s  the capacity of the air-  
craft ,  the total distance flown, the number of stages operated, the average stage length 
and the number of flights. Chart  17 clearly shows total unit cost decreasing as the value 
of the cri terion r i ses ,  8 of the 10 lowest unit cost airlines being among the 10 offering 
the greatest  volume of capacity per  flight. 

CHART 17  

CAPACITY OFFERED P E R  FLIGHT 
RELATED TO TOTAL-UNIT OPERATING COST 

23 Scheduled Airlines offering 9070 or more of their capacity on International Services 
kternational Services on& 

1964 
(The two set8 of Statistics defining the points 
on this graph will  be found in  Appendix 7A) 

TOTAL 
OPERATING 

COST 
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12, Capacity offered per station served, - h Chart 18 the volume of air trans- 
port capacity offered per station or airport served is plotted against total unit cost, 
again l o r  the group of airlines with 90 per cent or more of their operations inter- 
national, Because of a limitation in the data available this criterion is calculated for 
scheduled services only. Capacity offered per station served, like capacity offered per 
flight, takes into account many of the factors influencing total unit cost, particularly 
those related to route structure such as the total distance flown and the number of 
stations, as well  as the capacity of the aircraft. Again the correlation shows unit cost 
decreasing as the volume of capacity offered increases.  Of the 10 airlines with the 
lowest total unit cost, 7 appear in Chart 18 among the 10 with the greatest volume of 
capacity offered per airport served, 

CHART 18 

CAPACITY OFFERED PER XTRPrSRT SFIRVFn 

International Services o d y  ' 

I? 64 
(The two sets of Statistics defining the points 
on th is  graph will be found in Appendix 7Af 

~g YU"io or more ot  their capacity on International Services 

C A P A C I T Y  O F F E R E D  PER AIRPORT SERVED: TKA. 
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Summary 

13. In comparing airline unit operating cos ts  attention has been given to a 
number of performance cr i ter ia ,  calculated f rom basic t raff ic  and fleet statistical 
data, that take into account in varying degree some of the many factors determining 
cost levels. The cr i ter ia  examined have been aircraf t  payload capacity, speed, and 
utilization, capacity offered per aircraft hour, per a i rc ra f t  day and per airline staff 
member, stage length and the volume of a i r  transport  capacity offered per station 
served and per flight operated, In each case  it has been noted that as the value of the 
cri terion rose airline unit cost fell. Of the nine cr i ter ia  studied the two most revealing 
appear to be: 

a) Capacity offered per aircraf t  day (daily aircraf t  productivity) which 
takes account of a i rcraf t  payload capacity, speed and utilization 
and thus provides a good indication of direct  unit cost level; and 

b) Capacity offered p e r  flight which reflects particularly the charac- 
ter is t ics  of the route s t ructure operated and provides a good indica- 
tion of both direct  and indirect unit costs, 

14. Examination of the correlations illustrated suggests that there i s  a tendency 
according to which those airlines that rank high in t e rms  of one of the cr i ter ia  rank 
high in all of them . Thus where an airline h a s  a long average stage length 
i t  tends also to operate aircraf t  with high average payload capacity and speed. With 
reasonable traffic density its average a i rc ra f t  utilization rate will probably be good and 
it follcws that it will achieve a high level of hourly and daily aircraf t  productivity. 
Furthermore the capacity that it offers per flight and per  station served wil l  generally 
be at  a relatively high level, In other words it appears that, assuming a similar degree 
of traffic density, the lowest unit costs, both direct  and indirect, a r e  generafly achieved 
by the long- haul operators. On the other hand the short- haul operators tend to use 
smaller a i rcraf t  at lower speeds and generally to exhibit lower values for  each of the 
cr i ter ia  studied with the result  that they tend to have higher unit costs, However, ,*regional 
a i r  services with relatively short average stage lengths may be a s  necessary and desirable 
in the public interest a s  a r e  long-haul operations, and may have to be operated either a t  
higher than average fa res  or at substantial deficits, 

15, Recognizing that there i s  a need for short ,  medium and long-had operations 
and that unit operating costs will tend to  vary accordingly i t  may still  be deduced from 
the data analysed in this section that in some cases the possibilitymay exist of reducing unit 
costs. The level of unit cost achieved by an airline must be considered in relation to 
the conditions of its operation, The public interest  may require, for example, that a i r  
services be provided on route s tructures  with very short stages or low traffic density 
with consequently high unit costs,  a n d  in such cases the government concerned may k e e p  
fa res  and ra tes  at a n  acceptable level by the granting of subsidy. Assuming, howe\rer, 
that there i s  a general desire to lower unit costs to the greatest  extent compatible with 
the requirements of the public. e a c h  airline may study i ts  own operations and operatini, 
conditions with a view to the modification, where possible and desirable, of those 
factors that influence cost. 



A i r l i n e  U n i t  Cos t s  - 4 3  

16. Assuming, for the purpose of this Study, as was done in Section ILI (see 
paragraph 19), that the economic environment may not be  subject  to significant modifica- 
tion and that the airlines possess  a s imi la r  degree  of manager ia l  ski l l ,  it i s  the 
factors related to route s t ruc ture  that  must be examined most closely, If it should 
prove possible,  perhaps  through rea r rangement  of se rv ice  pat terns ,  o r  by co-operat ive 
agreements  such as pooling, or  newly granted t raff ic  r igh ts  to  augment the t r a f f i c  
potential of a route ,  or t o  increase  the average stage length operated by a n  a i r l ine ,  this 
would tend t o  lead  to a n  increase  in a i r c ra f t  utilization r a t e s ,  load fac tor ,  and flight 
frequency and thus to  the possibili ty of employment, on reasonable  econon.ic t e r m s ,  of 
new, l a r g e r  and fa s t e r  a i r c ra f t  with lower direct un i t  costs.  T o  the extent that this is' 
achieved i t  m a y  be expected that  the change of operating conditions will l ead  to  reductions 
a lso  i n  ind i rec t  u.ilit rrosts, 
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APPENDIX t 

k h e d v k d  Servacos 
P ~ a m r y * r  
C&*@O 
M.Il 

T o W  &ho&Id &rnc.. 
H a - r k d d o l  Smrrtce. 
inc tdtnt.1 

TOTAL OPERATING REVENUE3 

h r e c t  
Flt&hk Oparltbon* U'TY 1005 1 219 1 225 
Haint8nmce & Orerbau l  1 " 1  E l  " 574 6% n l  
Fthyht Equ*pmo& Dcprecrat~on 161 226 211 W9 9 4 a  

Total mrect f xpcnma l o l o  1183 1-34> li36c- lc7s ' lz 
lndrrect 

Strtrcn .nd C r d  LU m3 7B U7Y 970 1 4 7  1 157 
Paaamngrr &r*tcem 191 Wo )9s 435 4??4 515 $90 
Trcketin#, iialms .nl Pron.otion 581 6?0 7ej 854 QS 1 OIL 1 178 
General  d Adminlalrattvm 220 

Total I d i r r e :  Erpcnr.r 

TOTAL OPERATIHC EXPENSES 4 1 ~ 1  4700 5 3 ~  5 9 2 1  6 4 ~ ~  I 6-  7500 

~ P E R A ~ ~  RESULT . +24 -I> -3 *52 *78 rsl 4 1  +15 +105 +42 -1lO +91 +W 412 

~ O P E R A T ~ W  =VENUES PER T O N N E - K I L O ~ T R E  P E R F O H M E D ~  

(In Un~krd Stat*. Centel 
OPERATlNG REVENUES 

Scheduled S l r v ~ c e a  
Pan*en te r  
Car80 

~ E R - A T I N G  EXPENSES PER TONNE-KILOMETRE A V A ~ U B L E  1 
(In Un~ted  Statem Cents) I YI.L*A 8lW L X r n W S  

D:recc 
Flight Opcta~Lon& 
M a t n t m u r r  & Overhaul 
Flrlh: Equ~pment  Daprecimt~on 

Totat Dlrecs Erprnmee 14.5 U.1 

Indt rrct 
Staeian m d  Gtaund 
Pa#am#mr Servlc.8 
Tickeltng. S d e a  m d  Pto~no tkon  
General  and Adminrmtral&ve 

Total  tndtrect  E x p n w a e  

TOTAL OPF RATING EXPENSKS 24 .o n.7  24.0 23.6 3 1  23.2 2z.9 21.4 

[OPERAT~NCI EXPENSES PER PONNE-KILOI*IETRE PEK~ORMEDJ  

#In United S ta t e r  Crn t s )  

LOAD FACTOR ( A l l  Serrlcrm) 62.5 60.7 59.5 59.2 59.1 60.1 57.6 57.3 57.9 55.9 52.6 52.4 51 +7 52.0 

I P A ~ S ~ N C ~ €  R REVENUE PER PASSENGER-KILOIIETHE~ 

TOTAL OPERATING EXPENSES r 40.4 11.9 41.5 

1 (Is Unkted State* Cen t r )  

W.6 40.0 W.0 40.9 40.5 40.1 41.0 40.7 W.6 31.4 54 +7 

OVER-ALL LOAD FACTORS~ 

SCMEDULED SERVICES 3,s 5 . 4  3*81 1.79 3.W 3.m S A  3.W? 3.93 3.M 3.91 1.93 3.W 3.w 

LPERCENTAGI: DISTRIRUTION OF FINANCIAL DATA] 

(In P e r c e n t a ~ e s l  

(In P c r c t n t a g * ~ )  I O P I L L A T I ~  REVENUES 
Scheduled Etncm* 

P a  esengnr 
Cargo  
" .? 

t o u t  Scheduled Servleme 
Won-achaduLd Sorvacea 
IncidtntU 

T O T A t  OPERATING REVENUES 

I OPERATING EXPENSES 
D ~ r e c t  

ft1gh8 Opct~ t to r re  
Makntenmcr L Overhami 
Flrght Equ~pmea t  O c p t ~ c f a t t o n  br/ 

Total Mrwt Expenmer 

Station md Grwund 
Pas*enswr Servtcc* 
T~cket tng,  Sale* and Pronbotlon 
Ccner r l  urd Admin~* t ra t i r e  

I Note*: J h 1.: Ianuary 1*57 .  a new c l a e ~ i f ~ c a t i u n  of O p r a t l n g  E t c p n ~ e r  b<ravl.e r l l r r l ~ v e  in the Unttcd State. s* that the  f ~ ~ u r e m  .ham far St.clsn L G r o u n d  
Pa* i+nger  S e r v ~ e c & ,  T~ckeking, Salem k P r o r ~ a o t i ~ n  and Gcncraf & Adt~rrn~ 's t raf ivc  expensed a r e  not mtrictly compr r rb lc  bciorc and af ter  t t ~ .  date  

bf B e g ~ n n ~ n g  1900. I n  a c c u r d ~ n c e  with the ehaisyr* inads in ICAO's Air Transport  Rtpar t lng k o r t n  "I" (Profbt and L o s a  Stat+<rrcnt). the cxpclr8c itern 
"Elaght E g u ~ p r ~ ~ e n t  Deprrc18t~an" a l so  ~nc ludea  "Gruund Proper ty  and Eqiitja~nc~it ~ C ~ ~ C C I ~ ~ L O I I "  and "A rlurtrzatiun of Develop~nent and Pre -apc ra t ino  
Comte", t h e  l & t t r r  bctng p r t v ~ u u a l y  c l a l r r i i~ rd  aa 4 norr-upcrmtattg cxpr na... 

5' Lncludiny lacidenla1 Rcvenuc.. 
i 

-ECONOMICS AN13 STATISTICS RHANCfl (Apml t'$ut 
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I O I ' F  H A  IING E X P E  NSFS 1 

Partroger Servcccr 
I ' ~ c l r r t t n ~ .  S&Ier and Promotton 

G r n r t a l  wid Adrn~r , t . t rn t~vr  

S c h r d u l r ~  a r rv t r r r  
P a * s e n # r r  
C a r s o  
Mall  

Total Scheduled S c r v i c r .  
Non-rchedultd Scrvzcme 1.9 5.J 4.6 
Incidentel 

TOThL OPERATlNC REVENUES 

TIJTAI. O t ' F R A I l h f i  F XPt 'Y5t  S 49 .I 5A.n 49.b 43.3 46.4 46.5 46.2 47.7 I(.@ 45.1 42.4 W.3 - 32.9 

( o v  F ri-.Zi.i-i:o;rri-i- A? icim 
(In P e r % c n t & ~ c s )  

I r  4rrc~t 
Stat ion xrtd Ground 15.5 15.6 
Pc.mcnder Sarvxcee '4.1 6.3  
I k c # c t ~ n s .  h*les and E'roriiorlon LJ .5  i* .4 
Gcnctat an3 A d i , ~ i n ~ ~ r r a r ~ v t  &.4 7.7 

- i ~ ? c c . o  .. 43.2 44.2 44 2 T e t a l  Lndtrcct Fxptnmce -- 
I'OTAL OPLR 9 rf%G EXt'Lh51 5 15 .0  1 1&.0 

Note. a '  O n  t m t  January  I t ? ?  A new c l ~ ~ . , t t c a t : o n  01 Oyrratrng C r p r n * * -  t r c a  r r r : e c t  v r  7 t ' r  tr.: >rate* so tti.1 t l r  ! t*urr=  shr~mr,  l o r  > t ~ I i o n  & i ~ r o u n r i  - 
b'rs.cnytr 5 e w 1 4 e .  r ~ i k c t l c ~ y ,  SI~CI * F " r ~ e 1 1 0 t h r ) ~  *lad i . ~ n e r a l  b Ail  I i . , a l r a l l t i  t X , i t l i * r l  a r e  T b v C  J : : . I ! * Y  C O l t r ( J * r 4 , l r  t - r I u r ~  .lld a i l ~ r  lh l*  dale 

L U A O  1 4c L C i f t  ( A l l  5 r r o t ~ r . i  ti. 1 

b Degini,aop t I b 0 .  ,n a r c ~ r d a m c c  v . th  rt l r  c h a n g r ~  r ,  ads .n TT.\.'3 a 4 1 - a i i  p s t  R c p i  - 1  L F i. e i  "k" 1 '  t a ! . t  I r  1 1 d s r  . : r t r -  i r . r ? t  tr c rxvrik%c i t - i t i  I - 
"Fliplst Fqirtpnirtrr I ) e p r t c t a t ~ o n '  . 1 . ~  in~lucle~ (rrourvrl k ' rd ,~rr i f  asrtl ! , . j i  i t r i ~ t  flri r c c  .L ~ i i  a r i l  ' 4 ~ r . u r t  t . t . - .  st K-r.elupiritr r and i rrc  opcrat.tl6 
C ~ u t m " ,  the l a t t e r  t c b r ~ g  prcvzou.ly clr* . . l icr l  r a  e non-oprcel,r.$ rrpcr .- 

P A S ~ F ~ C , I  R HE, v F NUL PFH PASSENGER -KI LOMETHEJ E---- 

D .U 6 1 . r  b0. 1 60.2 bi.4 6i.r 58.7 b0.9 58-7 5f.b 54.0 53.6 58.9 
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TRENDS I N  CIVII. AVIATION. I951 - 1  9&.4 
Schcdulrd A ~ r l t n c r  ol ail LCAO Contracttn# Scalrw 

CSTIMATES FOR WMESTII;_Sf;RYICLS 

I OPERATING REVENUES 
Schtdulcd S r t n c e r  

Pam omqer 
C.I&O 
y . 1 1  

t o t a l  Sfhrdrled S e r n c e e  
Non-*chrduled Services 
1nddear.t 

T O T A L  OPERATING REVENUES 

FINANCIAL D A T A ~  

(In n ~ ~ l l ~ o n r  of United States Dollarm) 

I OPERATlNG EXPENSES I 

IIYIL~*c# 
STaf~on and Ground 
Paaeeapr Scrv4cm 
Ticketbn4. Salem mnd Promotion 
G m s r a l  m d  Mmlniolrattvr 

Total Indtrr+r Erp.rece 

T O T A L  OPERAT IUG EXPENSES 

~ P E R A T I N C  RESULT 1 '57 1 4 9  1 &4 1 +79 ( t106 1 &a 1 -1A +fa M 

[OPERATING RLVENUES PER TONNE-KILOMETRE PERFORMED] 

(In Unrted States Cente) I 

(In United Stale. Cent.) 1 OFER*TINC EXPi?HSEI 

I d i r e s t  
h t i o n  and Ground 
P 8 ~ 8 e n g e r  S.rncer 
Tickrting, SaI*m and Promorton 
General m d  Mrntntrtratlve 

{In Un1t.d Slate* Cenrmt 

LOAD FACTOR (A l l  S.r1(ce1) 61.5 5U.U f M.5 1 s .2  54.0 1 51.6 ) 
[PASSENLF-R R E V E N U E  PER P A S S E N G E R - K I L O M E T R E /  

SCHEWLLD SERVICES ( 5-56 [ 3-54 f 3.55 1 3.55 1 5.66 1 3 .  1 3 5 6  I 3.55 1 3.72 1 3.m 3.M 

 PERCENTA ACE DISTRIBU FlON OF Z INANCIAL DATA 

OPERATING REVEWUUI I 
Sehedulcd Sermces 

P s e r e a l e r  
C*r(io 
hat1  

Torat S c h r h j e d  Str*icw 
Non-ocbrduted Scrwera 
Inribntaf  

TOTAL OPERATIfW ICREVENUES 

1 OPERATING EXPEU$15s 1 

,Id* r rc t  
S t M i M  and Ground 
P a w e c ~ a t  S c r n c r *  

1 N Lb la1 Juauary 1953. 4 new <ha.if~catien of Operating Expenses b r i a ~ . . e  t : i e r l ~ + i  ir ihr U r  tea  Szatrci. mu thal the f g17es m h a r  ( r r  Statlan L Croumd, 
P&bbsa#rr Srtncsm, Tbck;t*u&. Sale* I Pren,otrm bnd Generrl  4 *.dr~,t*r.r<-%tive .cry+n*tp a t *  not *t.trctly cornprrrhla h+Idrc snd rkcr rhzc data 

I E e g l ~ & n ~  ~ 9 6 0 ,  In a c ~ o t d m c c  with  the changer mad* In 1 C A n ' s  A,r  T r a i r s w : l  Rrp,-ciin* F ~ a r r . .  '" tl.ralit and LG:R: S t t r e m e n t )  t?r rapor r e  ;tent 
"Flyh, Equlpmenr Deprec~a t~on"  aIwo include* L'Ground P r o p e r t y  poi, Equzpr~lrt~t Lrp -ribtrnn' a . a . \-I llctclbpt* - ~ t  snJ P*r-Q~era t rn l  
Cortm", thc frtrrr bcrn, prerior).ly ctrn.~facd am 8 non-oyrrat~ng expenre 
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APPENDIX 4 

DIRECT OPERATING COSTS AND OTHER PERFORMANCE CHARACTERISTICS 
AIRCRAFT LN UXITED STATES DOMESTLC A I R L L N E S E E 5 f a Y l l l E L =  1964 

ECONOMICS A I D  STATISTICS BRANCH (Aprll 1966) 

I~~ 

SAM a.? ~ i c a t c  +t S u d x r c r i  Pw;d ;a-x:lm O S l i z a t i m  Clnna of cartificatd 
-to LLT c a r r i ~ r a  h t a  ! T a m e s  route air carrim 

-* 1 ! -*t S;w 

DLrsct 
Unit 
Cost 

kvw 

Col. 1 

20.48 
16.19 
16.03 
m.54 
16.68 
17 33 

17-59 
8.04 

16.85 

814.10 
190.28 
1~3.46 
155.66 

i 

> 

A- 

4.2 
3.3 
4.0 

ll.5 

ECbL sancz MPms 

~ 0 3  
GVr240 
CV-34dW 
b.202 
-04 

Total 2-Qlgine piston 

r-27 
CV-5ao 

Total 2 4 ~ g i . m  turboprop 

B E L I m  dIBlEBFS 

B-47 
s 3 5  
s-5~ 

f . no. ! wk. ~ t :  j m hjda~ 
I 

Col.1 Co:.? 1 c 0 1 . ~  >oL. 4 Co;. 5 i Coi.  6 I Col. 7 1 hi. 8 -C--it-- 1 

DiiKSTi: TEWX I'JIUJh'a 1 i 
I 

! 
i 

Passemer m t  I 
DC-6/'jE 165.j : 68.1 / 7.4 ) 159.1 1 2662 
X-7/7B:C e.4 1 396.6 3 415 6 .O 
i-74 9 32.4 ! 56.; b.2 303.7 1 212' 

U t i l l r a t i m  
;block 

-1 

llrbar of 
rircraitin 
~ c o  

S-61 
S 4 2  
V-107 

T o w  turbine U c o p t a n  

22.5 
9.0 

24.8 
18.8 

, Source of haic kt.: 
United Statea Pedeml A r i . t i o a  mcy (Office of Policy l h ~ b l o p e n t )  sfudy dated Septeaber 1365 entrtled 
'DIBUCT ~ i l ( b ~ m d  me d ~ 3  m z i i  P ~ L ~ ~ ~ J W Y &  cww.?mt~s~i~ C? I!WYSPO>-T IBXL"P ~li a~c.1~2 SZTICP' Tabla, 1, 5 , ~  md 15. 
Col. 6: Col. 4 i Col. 5. 

Ihr the 4th ,uartar of 1964. 
Not in scbsduled s e n i c e  dvrim the 4th quartu of 1964. 

Conversion Factom: 
1 atatuto mile - 1.W kllometrea. 
1 short ton = 0.9072 tonnm. 
1 ahart ton+htute idle + 1.4600 tonne-ldloatrea. 

- 1 

S707-100 
B-707-1XlB 
B-7014m/ 300 
B-707-3aX,'C 
5-720 
MmB 
-10 
DC-BaO/P 

75.76 
92.02 

164.10 
105.31 

no. 

Col. 2 

156.3 
42.1 
66.2 
15.1 
58.9 

338.6 

44.3 
1.9 

46.2 

0.8 
2.0 
4.0 
6.8 

7.14 
5.84 
6.% 
5.13 
7.16 
6-99 
8.5 
6.W 

L1949/139C G 
GlfxIc 

Total 4-m-e plstcm 

V-7XI 
V a X I  
G19B 

Total turboprop 

SE-210 

. s 7 n  . 

10.1 
10.3 
8.8 

U.3 
4.9 

10.6 
10.5 
11.5 

3 417 4.7 

ll 955 

U a46 
15 572 
10 603 
10 671 
10 371 
Ll 446 

18. 9 U3. 4 16.6 720.2 
4 L l  1 U4.5 16.8 794.7 
4.8 25.6 1 11.1 1 111.2 
3.3 I u . 2  i ZL.1 W . 0  

Pvlocrd 
Sata  

3.1; 
1j.jC 

3 . 3 2  
14.n 
i2.47 
13.39 

.. 17.74 . 
8.v .. 

DC-BSO 
CV-883 
CV-993 

Total 4-mgme j e t  

dircrsft 

DG-7B 
t l W 9 C  

- 3 d 6 4 9  

T o h l  p i s t m  

B-707-300C 
PC- 

Total 4angine ~ e t  

. t B . 7  9.5 i 356.7 
5.7 , 91.: ' F.5 X5.l 

735.6 ' 72.6 ' " # -  4 t 368 . 3  - 

1 109.5 
1 854.2 
1161.3 
1 W . 3  
1 142.9 
1 150.0 
1 263.6 
1 429.2 

Air- 
aped 

Capacie 
'ram- 

4 .a 
5.1 
2.7 
4.1 

6.F.3 
10.29 
10.T 
7.26 

12.16 

12-59 
6.61 

10.74 . 

10.62 

3-08 
5.29 
3.U 

0.6 -. 
6 .7 
9.1 
8.1 
7 -8 

6.7 

6.9 

10.7 
8.8 
7.8 

10.0 

5.6 

4.9 
5.3 
4.0 

4.7 

6.5 
6.8 t 

6.6 1 

45.5 1 45.6 i 4.3 
3 1 55.2 ' 5.1 
116.3 I 7 . 6  1 8.7 
172.8 j 7D.3 ] 7.6 , 
20.3 63.9 6.9 

i 

? 6% I M.3 

Us79 . 8 199 
9 507 

l l 0 4 1  

1 678 

7 029 
5 568 
5 762 

6 261 

31 w 
27 926 
TJ 6% 

731.7 
751.9 
n6.6 
758.0 

48.5 1113.5 i 14.6 
49.2 j lA.2 
13.8 j 121.3 24.5 

no. 

Col. 3 

8.8 
41.0 
46.0 
'38.9 
43.5 
35.6 

38.9 
52.0 
39.6 

- - 
9.7 

37.0 
19.2 
24.0 --. 3c. 7 

r0 -8 
426.6 
493.9 
451.9 

W.7 

2 9lL t 

1 593 
2 176 
4 lE4 
3 434 

4 021 

.. _ -  8 3 3 0  

1 289.5 
1 053.8 
1 394.6 
1 263.3 

590.5 

892.7 
758.6 
391.2 

69.8 

1 445.3 
2 362.3 
1 657.1 

2.2 
0.7 
2.3 
1.8 

761.5 
745 64 

756.7 -. 

299.7 

433.9 
394.9 
381.6 

409.2 

717.8 
795.6 
7C .9 

77.8 
8.0 
44.9 
19.3 

295.7 

4.9 

'3.5 
5.0 
5.8 

19.3 

5.3 
2.4 
7 .7 

' d h  

PmiuctiriQ 
( & l a d  up 
acl* x speed) 

no. 

Col. 4 

2.1 
3.8 
4.4 
3.6 
4.0 
3.4 

3.4 
5.4 
3.5 

0.3 
3.5 
1.2 4 1 ~ -  -1 . 92.7 -4 -s,?_ _ A -  -752.7-- 

I 

375.7 

X5.3 
302.7 
4m.9 
3&1 .O 

620.1 

. 9x.2 

7 15.1 

S b g o  
-4 

9.7 

172.2 
142.9 
177.7 
103.3 

123 .? 15.6 

L tW'b I h 

3 3  
133 
KE 
294 

93.8 
135.4 . 

W.6 

- 
- - - 
- 

h/w 

U.0 
12.4 
14.7 

5.6 . 

16.2 
14.1 
15.1 

15.3 

Col. 9 

5.8 
6.8 
7.3 
5 .4 
6.3 
6.3 

3.2 
8.6 
8.2 

C.7 
1.4 
1.5 
1.5 

Col. 7 

139.2 
Ise.4 
179.3 
L67.2 
159.3 
163.3 

1s.e 
26d.0 
203 .l 

b' 
17.7 
24 5 
22.7 

c01. 5 

239.9 
X2.1 
307.5 
28.5 
ZB1.8 
2-72 .0 

3n.o 
453.0 
X52.5 

55.9 
107.8 

1.0 

i 

Col. 6 

~ 1 2  
1 148 
1 3 5 3  
1 (320 
1 IZj' 

325 

ILL? 
2 446 
1 164 

25 
54 

- - 

128.4 

41.1 
95.1 

l 2 2  

- I 35.1 
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DIRECT A N D  INDIRECT IJNI T OPERATING EXPENSES - 1964 
41 S s N F S  

(A11 Services' International. Domestic. Scheduled, Non-Scheduled) 

U.S. C m  PEE  TO^^ P B L P O W  I 

D~RIPrIOX 

C n n d  T O W  Direct and Indlntct 47.6 52.0 68.8 40.0 67.6 42.4 36.9 41.8 49.5 39.9 32.2 46.9 47.1 40.0 42.0 45.8 31.7 - 

b d  h c t o r  - A l l  Service# 65.3 56.2 64.0 67.8 48.0 52.7 58.1 51.3 56.6 €8.4 52.3 55.5 60.3 58.0 54.9 53.2 59.1 51.8 

I I g l C A  

I Sslection haaed on (1) a v d a b i l i t y  a6d compnrability of f inanclrl  data; and (2) on operations belng 25% or more intercatiollll. %$ o r  more schaduled, and a or mlr p a a e m r .  
4( Eleven Stat- SLpUtoriaa to tne Taound6 Treaty: Cameroon. Central Kncan Rep.. Chad, Congo (Bmzzarills), W a e y ,  Gabon. Iv-ry Coast. Hauntuua ,  N-r. Senegal and Upper Volt.. 
4 Q p i W  introductory coat. of the M d e n t  t o  ba cbrgsd t o  fufure yslrs. 

mKiPE 

ILOWPE 
s m  & 4- m1u 

AlR lWIQW B U C  

u z s i  
?U&t Operationo 

h h t a ~ u c .  

Daprachtion & b o r t m t i o n  

T O W  Direct 

&mYsi 
S t t i o n  ud Other Crowd Ikpnaea 

P u s e n p r  Sarvicaa 

T i c k a t ~ , S r l r  and R a o t i o n  

&ne rd  ud Mainimtnt i ra  

Othar Opentin# Erp.nn.s 

Total Indirect 

-& TOM D inc t  and ~ n a i r a c t  

40.1 

10.2 

8.9 

59.2 

5.1 

2.6 

22.0 

10.7 

0.4 

40.8 

103.0 

HUMI 
rusu & 
BBoDESu 

cu 

A m u  

AOA 

sun 

1- 

*oRmco 

ROYAL LIB 
lURE 

amm 

SLsW 

32.7 

18.6 

13.8 

65.1 

13.6 

6.7 

11.4 

3.2 

- 
34.9 

100.0 

28.0 

17.9 

13.6 

59.5 

10.4 

7.1 

15.6 

7.4 

- 
10.5 

100.0 

m m u m  

S Y W  

mggL- 
uu 

30.0 

24.9 

5.1 

60.0 

10.6 

6.8 

17.7 

4.9 

- 
10.0 

100.0 

22.6 

16.5 

15.8 

54.9 

12.7 

7.3 

19.6 

5.5 

- 
45.1 

100.0 

19.6 

14.9 

17.0 

51.5 

26.1 

6.3 

ll.3 

7.6 

-2.8 

48.5 

100.0 

20.8 

l8.2 

7.5 

46.5 

15.6 

9.0 

18.3 

10.6 

- 
9 . 5  

100.0 

27.5 

20.6 

3.5 

51.6 

7.2 

4.0 

14.5 

5.7 

17.0 

48.4 

100.0 

24.6 

17.8 

7.3 

49.7 

U.2 

4.9 

17.4 

13.8 

- 
50.3 

1w.o 

24.5 

13.8 

14.2 

52.5 

U.8 

8.7 

18.9 

4.0 

0.2 

47.5 

100.0 

I I 

mum 

PMHUB 

mm m m  

23.0 

13.8 

12.9 

49.7 

U.6 

9.3 

21.2 

4.6 

0.6 

50.3 

100.0 

25.4 

15.5 

11.8 

52.7 

11.1 

9.3 

22.4 

4.5 

- 
47.3 

1w.o 

32.4 

16.9 

11.8 

61.1 

12.0 

5.6 

16.3 

3.2 

1.8 

58.9 

100.0 

m c E  

A l l  PRANCE 

22.4 

13.5 

12.4 

48.3 

13.3 

9.0 

24.9 

4.5 

- 
51.7 

100.0 

23.9 

11.3 

11.2 

46.4 

14.3 

6.0 

24.5 

6.1 

2.7 

53.6 

m.0 

31.2 

10.8 

l2.1 

54.1 

3.7 

2.4 

7.9 

31.9 

- 
45.9 

1w.o 

amm 

DLB WAC 

23.4 

15.9 

10.5 

49.8 

16.2 

7.1 

U.2 

5.7 

- 
50.2 

100.0 

25.7 

16.7 

21.1 

63.5 

13.6 

7.9 

8.6 

6.4 

- 
36.5 

1m.o 

20.1 

16.2 

16.5 

52.8 

17.0 

7.0 

16.7 

6.3 

0.2 

47.2 

100.0 

m R m  

TAP 

23.5 

1 4 .  

8.9 

46.7 

9.9 

10.6 

23.4 

2.6 

6.8 

53.3 

100.0 

sxmrnvu 

SLS 

I c a m  

PLffiPkUC IIIICm 

ITlLr 

ALITALU 

.LwyLIB 

PIIl 



APPEYDIX 5 l c o n t ~ n u c d )  

DIRECT AND INDIRECT UWT OPERATIXG E X P E N S E S  - : 964 
41 S ~ L L R  ~ I R L ~ V E S  Y' 

(All Services: International. Domestic, Scheduled. T o n - S c h e d ~ l e d i  

t. t 

DZSCBTPZI~ 

L-In m C P  

7. " 1 -.=. :EATS PEB T C ~ I I I L -  j 

PAR asr 

fimm 

I 2 B o m  
maTnus 

Direct - 
Flight Opelation. 

Pkintenance 

Depreciation and hort izat ion.  

Total Direct 

Jndirsct 

Station ud Other Ground Wpenasa 

Paaaeqer Smrricsa 

Ticket*, Salw and R a o t i o n  

Wmml 8nd Mamistratire 

Otber Operat* Expannee 

Total Inbirect 

C r u d  Total Direct and Indirect 

OCEAEIA 

I 
A ~ , W Z Z L L L K I ,  

I 
I 

TF& 

C E ~  

CLT 

"D3I.E !ICm r n C P  

cevs lorn 1 ism I WON 154 i'm 
I 1 
I 

UilY 1 S A L  KEI. 37 f 3 L Y a  PAL 

mu 

LII 

?::gL/ m nm 

31U d i  

xi?= STGE 

i 2 3 T G T  / ?AA 1 ? ~ ! ~ ~ b " v i l l i  l %A 

/ U.S. C a T S  PER TONNE-KILOIIETRE PERK)WEI) 
L 

6.6 

4.9 

3.0 

14.5 

2.0 

1.4 

3.2 

2.1 

- 
8.7 

23.2 

7.6 

3.4 

0.1 

11.1 

4.5 

2.3 

7.4 

1.3 

- 
15.5 

26.6 

Cnnd Total M m c t  and M i r e c t  58.0 32.6 

J U ~  

JAL 

5.0 

2.9 

3.7 

11.6 

2.2 

1.6 

4.3 

1.9 

- 
10.0 

21.6 

3.9 

2.3 

2.1 

8.3 

1.4 

1.6 

5.1 

0.8 

- 
8.9 

17.2 

3.6 

3.6 

3.1 

10.3 

2.8 

1.0 

1.9 

1.5 

- 
7.2 

17.5 

P- 

PIA 

U . 8 '  3.8 3.4 ?.I 6.5 

35.7 

PEBCENTAGE DISTRIBUTION OF OPERATING EXPENSES 
(In Percentages) 

mobs 

- 
n - t  ~ p m t i o n s  

Wt.luoee 

Xbprecht io~  k Lortimti011 

Total Diract 

M i r e c t  

Station and Other Ground Expansee 

P . u w r  Service8 

Ticketing. Sales and Fl-caotion 

G a m d  .nd -tratire 

Other Operating -3u 

Total In d in~ t  

~ l r r d  mtal ~ n c t  rrd ~ a d i r a c t  

4.4 

1.7 

12.6 

1.8 

4.9 

1.7 

2.0 

- 
10.4 

23.0 

8.0 

34.1 27.2 

I 
11.2 / 7.1 

38.8 28.3 

28.6 

12.7 

0.3 

41.6 

16.7 

8.9 

27.9 

4.9 

-. 
58.4 

100.0 

had R tor - A l l  S e r v i c r  45.9 52.8 60.6 

3.7 

1.4 

13.1 

1.6 

1.7 

2.1 

0.8 

0.4 

6.6 

19.7 

46.6 1 6 0  1 56.3 1 33.6 1 65.6 50.6 1 34.3 31.7 34.6 33.3 50.6 

I 
2.5 3.6 l.E 1 1.6  1 1.: 1.4 5 . 1  2.6 

25.8 

22.7 

13.5 

12.2 

48.4 

8.0 

9.1 

29.8 

4.7 

- 
51.6 

100.0 

J S.lr  :ion b e d  on (1) a v a i l ~ b i l i t y  cod c-bility of finmchl dnta; ud (2) on operation. being ~ or .M i n t e r n a t l o d ,  83P or nore sc\eduled. and 60P or mare paasenpar. 

- 

51.2 67.0 1 69.0 1 76.3 / 53.6 54.1 1 67.8 / 56.0 1 58.2 ( 63.5 I 

3.6 

0.5 

15.3 9.3 i 8.3 8 1 8.2 11.6 7.6 10.1 

32.2 

53.4 

12.3 

56.0 

23.0 

13.5 

17.2 

53.7 

10.3 

7.3 

19.8 

8.9 

- 
46.3 

100.0 

28.5 

21.0 

12.9 

62.4 

8.5 

6.2 

13.8 

9.1 

- 
37.6 

100.0 

6.: 5.6 

20.6 

20.6 

17.9 

59.1 

16.3 

5.7 

11.0 

7.9 

- 
40.9 

100.0 

28.4 

19.1 

7.4 

54.9 

7.6 

21.3 

7.6 

8.6 

- 
45.1 

100.0 

49.4 

1.1 

15.8 

4.3 5.5 3.8 1 2.2 5.8 3.1 

1.4 0.8 1.8 1.3 2 . i  1.4 

'.8 1 2.4 
1 

-.4 1.5 i.l 4 1 1.9 1.3 1.3 ; 2.2 
I 

2 . 3  3.2 1.6 2 . 7  4 .  I.; 
I 

4.0 

0.8 0.6 0.4 , 0.7 2.2 0.6 1.9 3'2 / 2.0 

1 
I 

a.9 1 7.0 4.9 -.4 12.3 6.7 -.- - .b 

40.4 

18.7 

7.1 

66.2 

8.2 

8.6 

10.6 

4.1 

2.3 

33.8 

100.0 

2.7 

1.3 

9.7 

25 .O 
I 

18.2 ; L 5 . O  

46.6 

0.8 1 3.0 :.6 4.6 

44.8 

14.2 

2.2 

61.2 

17.3 

5.6 

10.6 

5.3 

- 
58.8 

100.0 

22.3 

4.1 5.6 1.0 

6.1 ~ 
:.O - I  - - I -. 

1 

12.6 1 1 5 . 6  

y l . 5  

16.8 

24.4 

61.7 

13.6 

17.8 / 32.8 
I 

20.1 1 1 4 . 4  

13.6 !.9 

25.0 61.7 

14.4 13.6 , 9.2 
1 

25.5 

16.7 

1 .  

52.2 

16.8 

51.5 51.9 

18.3 

2.8 

1 2  

M.4 

3.4 

48.1 

100.0 

45.5 55.3 b3.6 

9.6 

18.b I -2.8 

2?.9 115.0 

22.1 

19.9 

6.b 

48.6 

15.1 

28.4 

16.8 

10.0 

55.2 

16.2 

51.1 

19.5 , 19.3 

I 

?'.3 ' 22.9 

7.8 

19.5 

9.0 

- 
51.4 

22.D 

17.3 

17.1 1 11.2 

56.4 53.4 

I 

12.4 1 10.6 

9.4 

15.0 

4.2 

- 
44.8 

100.0 

m.9 / 16.3 

62.1 50.8 51.2 60.0 

'3.0 

17.1 
I 

4.2 / 4.1 5.4 / 1.9 I 

30.2 

10.6 

- 
I 

48.5 1 4 8 . 9  

153.0 j1m.o 

7.5 9.8 

j i7.3 

5.5 8.9 

35.9 

11.5 

38.3 43.6 

103.0 

18.8 1 38.1 1 '2.1 
i 

15.2 / 9.2 

5.0 1 7.1 

7.8 1 22.0 1 
1 I 

14.5 8.6 13.4 19.0 
1 - 

47.8 

100.0 

46.b 

100.0 100.0 100.0 

- 1  - 
37.9 

100.6 

- 4.1 

49.2 

100.0 

48.8 

100.0 

40.0 

100.0 
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AIR TRANSPORT PERFORMANCE CRITERIA - 1964 
41 SELECTED INTERXATIOUAL SCHEDULED PASSENGER AIRLlNES @ 
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CURT 14 I 
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(Col. 14) 

5 - 4  

CBIPZ 15 -16 
Dlrut 

( ~ 0 1 .  U) 
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b e e  no-: 
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6 1 1  

W r n  
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( . * a  n o t . . )  
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APPENDIX 7A 

AIR TRANSPORT PERFORMANCE CRITERIA - 1964 
RANK ORDER O F  41 SELECTED INTERNATIONAL SCHEDULED PASSENGER AIRLINES (d 

Rank 
Number 

TRAFF'IC, l?LuJ and YLBSWEL 

TOTAL SICENICES ( I H T E R N A T I ~ ~ I ,  ana DOMESTIC) 
SCHEDULUI and NON-SCBEDULED FLIGHTS 

I 

Payload capacity Average a i rc ra f t  Capacity offered Average daily utilization I avaiLable per aucra f  t speed per a i rcraf t  hour I per a-t 

AII 
PBB 
EL AL 
TYB 
BOAC 
NORTHWEST 
PANAGRA 
m 
CPAL 
WTAS 
AIR CANADA 
Dm 
JAL 
AIR FRANCE 
ALITALIA 
SWISSAIR 
SABl3A 
TAP 
SAS 
PIA 
AIR AFRIQUE 
IBERI4 
BEA 
CAT 
MEA 
TEBL 
BWIA 
UM 
ROYAL AIR MAROC 
L4N 
AUA 
EAAC 
FINNAIR 
mo. ARGZNTINAS 
FLUGFELBG 
bEA LINGUS 
PAL 
CM 
TEtY 
ADm 
LAV 

Col. 1 

Airlines comes 

AII 
PM 
WTaS 
ELAL 
llYa 
BOAC 
PANAGfU 
HORTEIUEST 
CPAL 
SWISSILTZl 
JAL 
TEBL 
MEA 
m 
TAP 
AIR FRANCE 
ALITALId 
ROYAL A I R  MAROC 
SAS 
UAA 
A I R  C A N U  
Dm 
AIR BfRIQuE 
SABmA 
CAT 
IBERIA 
EABC 
PIA 
BEB 
TEY 
BWTA 
AUA 
AERO. ARGENTINAS 
LBN 
m A I R  
FLUGFELAG 
AER LINGUS 
CAA 
ADm 
PAL 
LBV 

Col. 2 
Airlines kmph 

llEBL 
BOBC 
ELAL 
P M  
NOR!cEuEsT 
ww 
JAL 
m w  
D M  
SWISSBIB 
SAS 
CPAL 
xu 
AIR CANADA 
TWA 
UAA 
PAL 
CAT 
PUL 
W C  
AIR AHlIQUE 
BEA 
PANAGRA 
ADEN 
AER I;WGUS 
BYUL 
AERO. ARGEXTINAS 
AIR W C E  
mAIR 
WEB 
SBBMA 
ROYAL AIR MAROC 
IBERIA 
L&N 
TBP 
AM 
LAV 
CAA 
TEE 
AII 
FLUGFELBG 

720 
712 
702 
679 
673 
664 
662 
603 
580 

rE 
5 39 
533 
526 
520 
515 
512 
506 
487 
470 
465 
443 
411 
404 
403 
394 
389 
387 
364 
361 
359 
351 
323 
321 
309 
308 
301 
284 
257 
243 

Capacity offered I Capacity offered per 
P- aircraft dey air l ine  s taff  member 

Col. 3 
Anlines t@! 

AII 
PM 
EL BZI 
TYB 
BOAC 
Q A N M  
PANACRB 
NORTHWEST 
CPAL 

!is- 
AIR PRANCE 
ALITALIA 
A I R  CANADA 
DLH 
TAP 
SAS 
SABENA 
MEA 
TEAL 
AIR BFRIQUE 
maIA 
PIA 
ROYAL AIR MAROC 
UlLA 
BEA 
CAT 

EAAC 
AUA 
LAN 
AERO. ARWTINAS 
FINNAIR 
FLUGFEL~~G 
AER LZNGUS 

CAA 
PAL 
ADEN 
u v  

Col. 4 
Airlines hra :min. 

P M  
EL bL 
BOdL: 
W'PILS 
NORTHV&ST 
TWA 
CPAL 
PANACRB 
JAL 
KLM 
TEAL 
SWISSAIR 
ALI'pBLLa 
DLE 
AIR CANADA 
SAS 
AIR M C E  
AIR BP8IQUE 
TAP 
PIb 
UBA 
WEB 

CAT 
'BEA 
'IBE3U.A 
ROYAL AIR MAROC 
BVUL 
EblLC 
AERO. ARGENTW 
AUA 
mAIR 
x u  
AER rnGW 
PAL 

C b l l  
LBV 
TBY 

I Ax1 
1 FLUGFEUG 
I BDBJ 

Col. 5 

A.i.rl.lXle8 tka 

NORTBWETT 
lwA 
PM 
CPbI, 
A L I W  
AIR CANADA 
EL AL 
BQBC 
PANAGfU 
ww 
rn 
JAL 
DLE 
SWISSAIR 
FLUGFEtllG 
SBS 
BWIA 
IBERLB 
AIR FRANCE 
ROYAL AIR MAROC 
AIR m u m  
AII 
TEAL 
SABESA 
TAP 
FINNAIR 
BEA 
AUA 
LBN 
UAA 
E4Ac 
PAL 
CAT 
TIE 
LAV 
WEIL 
bEBO. ARGENTINAS 
PIb 
CM 
AEB LINm 
BDaJ 

Col. 6 

Airlines m tka 

Rank 
Umber 

1 
2 
3 
4 
5 
6 
7 
8 

9 
1 10 
I 11 

12 
13 
14 
15 
16 
17 

' 18 
19 
20 
21 
22 
23 
24 
25 
26 
n 
20 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

1 

1 I CHART 10 1 CEART 11 

See a l so  APPENDIX 7 

CHART 12 CHART 13 I CHART 14 I 



APPENDIX 7A (continued) 

AIR TRANSPORT PERFORMANCE CRITERIA - 1964 
RANK ORDER OF 41 S E L E C T E D  INTERNATIONAL S C H E D U L E D  PASSENGER AIRLINES 6 

See aieo APPENDIX 7 

60 

ECONOMICS AND STATISTICS BRANCH ( A p r ~ l  1 ~ ~ j ~ ~ )  

Rank 
umber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

Rani. 
:\umber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 l  
22 
23 
24 
25 
26 
2-7 
28 
29 
30 
31  
32 
33 
34 
35 
36 
37 
3 
39 
40 
4 1  

i 

SCHEDULED F'LIGHTS 
Capacity offer* 

per airport  served 

Col. 9 

liirllnea 000 tka 

T'U 37 769 
NORTHWEST 35 141 
p u  28 127 

18 264 
JAL 14856 
Dm 13 284 
(ZANlX-3 12 3 0  
AIR CANADA 12 279 
AX1 11 965 
A I R  FRANCE 11 213 
CPAL 11 076 
EL AL 10 984 
ALIW 10 623 
SAS 8 728 
KLM 8 072 
PANAGRA 8 048 
SWISSAIR 8 013 
BEA 7 172 
ROYAL AIR MAROC 6 670 
TEBL 5610  
SABENA 5 528 
IBEFUA 5 416 
W 4 202 

' Eaac 4 183 
BU.4 3 832 

3 526 
AEXtO. ARGENTINAS 3 481 
CAT 3 472 
PIA 3 440 
UAA 3 123 
AIR ~ L ~ ~ I Q U E  2 863 
AER LINGUS 1 810 
FINNAIR 1 8 0 4  
FLUGFEUG 1 7 0 8  
A u  1380 

761 
688 

TRY 507 
MU . . . 
PAL ... 
U V  0 .  

CHART 1 t ~  

TRAE"FIC and h?LEdT F I N A N C I A L  
TGTAL SERVICES (INTERNATIGNJL and DGMESTIC ) 

. SCIIFDULED and 
&.wage 

stage length 

Col. 7 
Airlines &! 

CPAL 3 330 
PAL 2 984 
JBL 2 971 
'ww 2 845 
TWA 2 591 
AII 2 4 4 1  
EL AL 2 429 
NORTBWEST 2 305 
BOAC 2 264 
TEBL 2 131 
EAAC 1 n o  
PBA 1 674 
!I!@ 1 668 
IBEFUA 1 4% 
PANAGRA 1 4 4 1  
AIR A.FRIQUE 1 410 
LAN 1 399 
BLITALU 1 325 
TJAA 1 245 
AIR ERANCE 1 1% 
FLUGFELAG 1 152 

1 135 Dm 
ROYALAIRWAROC 1080 
KLM 1 079 
p u  1 0 3 5  
AIR CANADA l o l l  
BH10. AFLGBJTINAS 1 0 0 1  
kWi 999 
C M  90s 
S m  881 

873 
843 
838 

sBENA 782 
723 
622 

ADIN 618 
E'ImAIR 

606 
BwIA 398 
AERLINGUS 

CHART 16 

INTERNATIONAL 3PERATIONS 
NONSCEEUULED FLIGHTS 

Capacity offered 
per  flight ---- 

Col. 8 

A i r l i d  ~ e s  tka 

'I'WA 49 691 
CPAL 49 544 
AII 44 279 
NORTHWEST 42 337 
JAL 40 952 
ELL 39 343 
UBNw 38 414 
mc 32 640 
PAL 28 493 
PBB 29 246 
PANAGU 20 044 
TAP 17 214 
ALITALU 17 190 
TEAL 17 134 
IBERIA 16 694 
DLH 15 085 
AIR FRANCE l.4 998 

14 728 
AIR CANADA 14 151 
AIR ~ Q U E  13 no 
EAAC 13 468 
PIA 12 679 
IAN 10 245 
SWISSAIR 9 946 
WA 9 793 
SAS 9079  
-A 8 471 

8 142 
R O U L  AIR MAROC 8 074 
A W O .  ARCENTINAS 7 477 
CAT 7 372 
FLIWEUG 7 257 

5 365 
CbB 4 417 
B'IlWLfR 4 207 
AM 3 835 
LBV 3 771 

6 0 6 T B P  3 723 
BWIB 3207  

2 474 
AER LINGUS 2 019 

CHART 17 

. 
PLRFORMED 

Total 
Col. 13 

Airlines 

LAN 25.8 
27*2 
28.3 
30.6 

BOAC 
CPAL 
D M  

[:::; 
wm [3::: 
AII 32.6 
BERO. ARGENTINAS 33.3 
EL BL 33.6 
lJR CANAIL4 34.0 
PIA 34.1 
PAL 34.6 
JAL 3507 
T W  36.0 
DLB 36.9 
PANAGRA 38.8 

$EU 39.9 

SABE%A : 
E"LUGFELAG 41.8 
SWISSAIR 42.0 
AIR FR4NCE 42,4 
BEIl 45.8 
BWIA 46.6 
TAP 46.9 
sci 47.1 
ROYAL A I R  FIXROC 47.5 
AIR AmIUUE 47.6 
AER LINGES 49.5 
THY 50.6 
EAAC 52.0 
CAA 55.3 
uv 56.0 
ADEs 56.3 
CAT 58.0 
uA.4 61.8 
ME!A 65.6 
FINNAIR 67.6 

68.8 

S O W D  and h C/l L i'LIGd'S 
OPERATING EXPENSES PER TONNE-KILOMETRE: 

Direct I 
Col. 10 

Airlines L F  

TdA 7.6 
NORTHWFST 7,F; 
CPAL I.(, 

PBIL 3.2 
AII '.= [ ELM ,.3 
BoAC b,7 
AIR CANADA 9.3 
EL AL 9.6 
QANTAS 10.1 
PIA 10.7 
DLH 10.7 
SABENA 10.8 
1LITALIA i 1 . C  
CAT [:::: JAL 
PANAGRB 11.0 
AIR FRANCE 11.5 
SUISSAZR 12.2 
TEBL 12.3 
AGRO. ARGENTINAS 12.6 
I B m  13.0 
LAN 13.1 
su  13.6 
mi 13.9 
FLUGF'ELAG 14.3 
PAL 14.5 
Bm 15.3 

[ W 15.3 
MA 

[;;;g AER LINGDS 
LAV 
C U  17.6 
AIR BFBIQUE . 18.5 
EaaC 19.1 
A M  19.2 
TEY 19.3 

19.5 
ROPBZl AIR NAROC 19.6 
F'INNAIR 22,O 
AD53 22.3 

CHARTS 10,11,12,13,14 

A V h I L A B L ;  
Indirect I 
rnl. 11 

Airlines U J  

NCRTHWEST 4.8 
TWA 6,3 
LBN 6.6 
PlPl 7.2 
PAA 7.4 
CPAL 
BOAC 
~~ 
PAL 
AIR CANADA 
AII 
IBEXIA 
8L A.L 9.2 
FLUGFXLAG 9.5 

9.6 Ei 9.7 
ALIT9LIA 9.9 
JAL 10.0 
SWISSAIR 10.1 
w c  10.2 
AERG. ARGENTINAS 10.4 
TU 10.6 
DLH 11.5 
AIR M C E  12.1 
PUAGRA 12.3 
SABENA [:::: AIR AFRIclUE 
ROYAL A I R  MAROC 12.6 
FINMAlR 12.7 

12.8 E U.0 
13.3 

ADEZJ 13.6 
SAS 
LAV 14.4 c:: UBB 
W 15.5 
AUA 17.0 
CAA 17.8 
AEX LINGUS 18.1 
I W  18.6 

Total 
Col. 1 2  

Airlines u ~ J  

NORTHWEST 12.6 
TWA 
CPAL 
PAA 
BOAC 16.4 gTa 17.2 

17.5 
17.8 
17.9 

z 2 m m A  18.2 
18.8 
19.7 

ALITALIA 20.9 
JAL 21.6 
IBERIA 21.9 
Dm 22.2 

22.3 SWISSAIR 
TEXL 22.9 
AERO . ARCEXTINAS 

[::I; PAL 
SBBENA 23.2 
F'LUGFELAG 23.8 

23.9 PANAGRA 
AIR FRANCE 24.0 
BWIA 25.0 

26.6 E 27.2 
SAS 2'7.3 
TAP 28.3 
EBllC 29.3 
UAA 29.7 
LAV 30.2 
AIR M Q U E  31.1 

32.1 
ROW, AIR woc 32.2 : mm 33.9 
FINNAIR 34.7 

35.4 C U  
35.9 ADEN 

AW 36.2 
MEB 38.1 

CHARTS 15,16,17,18 



< 7A (continued) 

ORMANCE CRITERIA - 1964 
TIONAL SCHEDULED PASSENGER AIRLINES @ 

ECONOMICS AND STATISTICS BRANCH ( A p r l l  19bb) 

Rank 
. umber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
2'7 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

F I N A N C I A L  

TOTAL SERVICES (INTERNATIGNJL and DOMESTIC) 

. 
PiRFORMED 
Total 

Col. 13 
Airlines U b 2  

LAN 25.8 
27.2 

PA. 28.3 
30.6 

BOAC 
CPAL [:::: 
KI.J-l 
WTBS [z::: 
AII 32.6 
BERO.ARGENTINAS 33.3 
EL AL 33.6 
AIR C A i i U  34.0 
PIA 34.1. 
PAL 3 . 6  
JAL 3507 
TEAL 36.0 
DLH 36.9 
PANAGRA 38.8 

TEEU 39.9 

SABENA : 
F'LUGFELAG 41.8 
SWISSAIR 42.0 
AIR FRMCE 42.4 
BEe 45.8 
BWIA 46.6 
TAP 46.9 
u s  47.1 
ROYALAIRFIIAROC 47.5 
AIR AFRIUUE 47.6 
AER LINGDS 49.5 
THT 50.6 
EAAC 52.0 
CAA 55.3 
LAV 56.0 

56.3 
CAT 58.0 
tJAA 61.8 

65.6 
FINNAIR 67.6 
AUA 68.8 

S C ~ ~  and hOIJ - C i i Y i ) u L u  i?LIGJ2S 
PER TONNE-KILOMETRE 

Total 
' Col. 1 2  

Airlines U J  

NORTHWEST 12.6 

TWA , CPAL 15.6 
PAA 
WAC 16.4 

17.2 L 17.5 
17.8 
17.9 ELFrn 18-2 
18.8 
19-7 

ALITALIA 20.9 
Jfi 21.6 
IBERIA 21.9 
DIH 22.2 
SWImd.R 22.3 
TEAL 22.9 
AERO. ARGENTINAS [:::: PAL 
SABENA 23.2 
FLUGF'ELAG 23.8 
PANAGRA 23.9 
AIR FRANCE 24.0 
BWIA 25.0 

26,6 2 27.2 
SAS 27.3 
TBP 28.3 
W C  29.3 
UAA 29.7 
LAV 30.2 
AIR AFRIQUE 31.1 

32.1 
ROYAL AIR MAROC 32.2 Z LINGUS 33.9 
FINNU 34.7 
CA& 35.4 
BDiN 35.9 
AUA 36.2 
MEA 38.1 

CHARTS 15,16,17,18 

Direct 
C o l .  10 

w s  US- 

7.6 
ST 7.g 

5 , 0  

3,;: 
(3.7 [ 3 
5.7 

ADA 9.3 
9.6 

10.1 
lo,? 
10.7 
10.8 
i1.C 

[it% 
NCE 11.5 
R 12.2 

12.3 
RGENTINAS 12.6 

13.0 
13.1 
13.6 
l3.9 

AG 14.3 
14.5 

[ 
15.3 
15.3 

GUS 
15.8 
17.6 

IQVE . 18.5 
19.1 
19.2 
19.3 
19.5 

IRMBROC 19.6 
22.0 
22.3 

10,11,12v13,14 

O P E R A T ~ G  ZXPENSES 
A V h I L A B L ;  

Indlrec t 
pol. 11 

Airlines 

NORTHWEST 4.8 
TWA 6.3 
LAN 6.6 
PIA 7.2 
PAA 7.4 
CPfi 
BOAC 
WTBS 
PAL 
AIR CANAM 
AII 
IBERIA 
s~ ar, 9.2 
FLUOFELBG 9.5 

9.6 

%iLU 9.7 9.9 
JAL 10.0 
SWISSAIFt 10.1 
EAAC 10-2 
BERG. A R G m T I N A S  10.4 
TJUL 10.6 
DLH 11.5 
BIR IWNCE 12.1 
PANAGRA 12.3 
SABENA [:::: AIR AFRIllUE 
ROYAL AIR MAROC 12.6 
FINNAIR 12.7 

z 12.8 
13.0 

BEA 13.3 
ADEN U.6 
SAS 
LAP 14.4 c:: UBB 
CAT 15.5 
AUA 17.0 
CAA 17.8 
AER LINGUS 18.1 
KEA 18.6 



FORM F 
At- I .;NJIIX 8 (Cont'd) 

Form to be l t l rd by u Stalr for coch 04 ,It urrbncs engaged .m the 
prowrcon of scheduled rnlernat~onol or ' tcrr~toriol 5ervres 

S 5 Other I l igh i  orpenser rhull include erpcn,rr prrtriinmg to rn- 
flqht optroltun and related stand by tame of otrcrofl whmch 
orr not ctor,r4rabtr undrr ctms 5 t to 5 4 i f i c h l v r  It shall olw 
,nclude the cosl of trorntng a1 fl,gh~ crew, whrn separutrly 
tdcnlifroblo, if tk4r cotr IS nof k be o m l ~ r e d  over two or marc 
ycarr isrc 7 4 )  

10 Tickrtang, roles ond promollon 

Shull rnclude rlemr ruth as pay, ollorunccr and related exprnses of 
olt rtuff rnyugcd in tackrtntrg, sol-r nrrd promotton oc*avlt*es, occom 
modal~on co,ts, ccmmts%*ons on ticket sdrr,  ogency fees for cuts~dc 
servmces, ud*erhrany und publ~clry through vurfars mrdra and espmys 
reloled thrrrto 

Thrr form should be ftlcd onnuolly no1 lulcr thon 6 months of lrr  thr end 
of the yror to which 11 ref-rs 

Worts 
An a.tltr- pcovldrl nt+.m.t8aol er I-1.8tsriel" .*tulrer at llmrl on* r r e v u r  her s 
t,afJx< 'wp 8- f e ? - + q ~  C + Z ~ S + Q C ~  m a fl8vht ??ewe p e % ~ ~ q  top a retei~vwl~ b,b%?anl8et dt8 
toner oIrr f a r  .gn l r r r n tay  cz n l - r w t  on~ i  rolrrr 

Oors srr rtqrrrd u. rrrp t* 0 6  :kc rnrnr. aperat- I.*.mal,aal, I e ~ i l ~ a d  on6 
&oml ,1111 W h r t r  prr~cliroblt on odd l c ~ n o l  far, 1% la be ~ a p l t r r d  rhurmi) She o p t  

utwa r . .vs.s and +bp*,nct rrlolcd ur rto,cr* ur pitngblr io s~hrd~itd mntr.iieilDnwn 
"ad ur r i r i , tur  el r r t r r r ,  on$* .o ihul lhrre f norrvul data CM b t  rl,nb*n "lung rrlh 
m* tr.ft+s dolo lor the prmr  a rht rr-.rt.pmsmy rtrr* icl  m. r*parl.d ncnmll a 

F s r m  A 
- - * * 

11. k w n l  r n d  odrninistrot~ue; 

Shiill rntludr erpcosr> ~n<urrrd In perform'ng lht gcnerul und ad 
mn~rtrattvc fun<tionir of thr urrirnr ond rhu~e r i p e n r r  retotmg to 
mt,tfr.r, ill o gcnerol rorpoiutis nolure, whrlhcr reparalely o i r ~ , r ~ d  
or iippurt*oncd In cortfufrnrry wrth I h t  airlrnr r otcounttng pmcttccs 

Noli 
Overheed ce.fs dtrertly irlnnd la c t p ~ r u t ~ n p  r r p r m .  #lens S, d 1. P erd 10 &orid 
be 1~1sd.d m ihr * r p m s *  nrernr l a  r L r h  lh.1 or. rr1.t.d and M( m *,r 1t.n I I 

6. Moln~ononce and ovarhoul: 

Sholl tnclvdc not waly thr cost of currrnl mosnlrtnunrr of uirc;ruO 
~nginec". compor+mts and spores m un operotlvc cond~lton, but also 
r k  co,r of rapour and orcrhuul urludrng cer t#f~cot~ of oirworltrrnc~~ 
aucrhtrul whcrr such ,s carried out under Govrrmuent ntondotory 
nqurremcnlx 

Experrditure grouped undcr thts account refers lo the car1 of enyvneer- 
mg labour, not only hourly rolrd or costed labour, but rnymeartng 
superrrruw, planntng. mnspcctton, etc, wh~ch con be dclernnnr*d 0% 
rrletanq loicly to PnglnePrar' rork  on lhr porl~cular type of .iiiicru(t, 
or to Ihc portrtular unll rrtlhm 'he utritnr r orgon~zut~on 

12, Mhor  operating rxponne*: OPERATING REVENUES iltcmr 1 to I ) .  
5 h ~ l l  IntIude operoltng eqpr inr r  whrch camol be osslgrred to rtcmr 
5 through I I l h r  tialvre of riich raprntcr rhould be ~pccrited 1. Scheduled servscew 

Report under thtr hcodznrj revenurs t o r m d  en rcrvtcrr rchedulcd and 
p..rformrd uccordtny to o publ~rhrrf lime luble lor from rrrrccrr l o  
tcrulor or frequent ctr to rcn>~ttlulr. u rrcogn~zohly syrtrtnuttc ss.rrcr) 
v h ~ h  ore oper% lo u > r  by nnmbrr~ of the publrc. irs<!udmy rrvetrur 
rr irnrd lrom r r t r u  tlir)ht, octrrwoi%rd b y  ovrrliow Irctlltc from roch 
schrdulrd ,rtvtcr,, cu,d from prrporufory reverrre lltghlr a, plos\nrd 
rihrduk-d rrlrscr.,  d ~ v ~ d ~ d  tnto Pu~renqe~, EW.*\L baggoqr, 
frrqttt, express urtd dtplonrol%r bogs, Mali, 0% f d k ~ w s  

1 t ?arsengot thrill include thr rrvvnu- rrom Ihr truntpnrtotvon of 
purreny-rr ilrm rth~irluled iltghls, oftrr the dcdurlron of applrt uMc 
ds\cuuntr, ond rrbotcs If h a l l  rat tnclude +he vokrr of prlrhrrqcr 
trtkrtl sold tn odranct, the rolue of such ttrkrts sholl be carrtr,d 
forwurd untrl ruch ttmr or Ihr flqht tokes plucc or the rolue tr 
rrfunded Cnricrllotrm Ires rholl be mcluded under rltm 3 
lnctdentoi rcvcues 

Puswngrr revenue rhuli be crrdrtrd with revenue upor, the bus** 
of pubttrhrd tarrlfs, rxcunton, other cprctat fares omd ogrrcd 
~rrtcr lsnr pro rote* of lh twgh fares, end rcvcnue from berih, 
compnrlmPnt or other rprcml uccommodotron furnrshrd on the 
b o w  of furrr or canlro<lr for %pace cccupted It rhr~l l  not ,ruiude 
tunvs on suirl of pusrengrr trunsporlatton 

Rr.upnurs from the role of food ond drinks not sncludrd In the 
prscr of fhr ltcirrt rhull b- crcludcd end reporled undrc ttem 
J Inctdeniol re*rnu-% 

Revrnuer lrom nomtool rrrvrcr chorgcl for prrwns trr~relmg on 
o non revCnUF bas11 ( W C ~  af rlolf membcrsl sholi be erciuded 
and rrporrrd under ttem 3 "lntrdrnlul revcnuet 

Porscngar revenue shall not be charged w~th poymcntr mude 
for ground trnnrporlolroo, commtrr'on on soler or other rnprnser 
conneclr-d wtth pos5rnger handtrnq or ~nterruptrd llaghlr Such 
enpcnrts shut1 b r  chorgrd to opproprtolc r&prndtlure account, 

It shall lncludc nlw lht- cost of n r  ' r r ~ i  !\ u r d  rn mr~rnlotntng the liaqht 
equtpmenl In a n  oprro l~re ro*idtl~oar Ihe corl con be drtrrminrd 
orcord~ng to the rt,rltnc s tnlrrnol mrthod, 

13 Tolot operatinp erprnrer  

The sum of ftrms 5 throuqh I 2  

14 Operahng rc%ult 

Thr dlifrrcnce bct r rcn ilcm d,  Totui oprrufsng revenues" and dcm 
13, Totul oprrottny expt~nsrr 

lrrdmrecl r%pt.ndrturr oriwng under Ihv a b ~ r r  hcndrng rholi 0150 be 
chorgrd, whr lhrr by dhrect ullocirlton or by pro rutany or upparlbon 
men? Tli~r r r l i  rnrludv 11c~ns 11uch us pay OI rvpcruc ory pers~i~nel (11 
mrrtnt~t,<mro ct,rd ovrrhuul rhopr, poy of rng ln~r fs  r otttr+r r m  
p t o r ~ r r  at #he mu~nl~~twnce and ovt.rhaul shops, inrludsng ~lrires orrd NON-OPERATINO REVENUES A N 0  EXPENSES (Items I 5  to 20)  

- - 
trotnrng and olhrr r%pmrcr  of tnonntrnance ond orrrhaul rmployers. 

- r - r  . , r 

mo,ntwntmcr end tnruroticr o l  equrpmrnt us*d ot the rnulnlr~~aoncr 
Shuil mrivdr thr hr~luntr of gums ond bsser reo l~ r rd  on wlcs, rr 

and ov@rbaul rhopr, where srporolrly ossvrrcd, occommudat~on 
chunyr, or rcl~~~.mrrr l  reiull,rry from obwlrxowr.  occrdent, r t c ,  of 

coltr, offrcr rwpplrpr and r~pe~ i re f ,  telephone and cable corh, Irons 
flight rqulpment and olhrr orrrts Gam or lor, on rct lr t-mrl 15 dcftnrd 

portutlon costs 
us Ihe dntfocncr betweon the drpreoafed book value ot the equ~p. 
ment at dote of rctmrement and the voluo reol~red 

The cost of rcpotr, orrrhavl and mamtenonce of lhe flight eqv~prncnl 
by outr~dr cwtrarlors and munufarturerr, or by sprcrol~st untlr whthm 
the urrl~r~c s orguntrotton shull olw, bp tncludrd 

16. Intotos~ 

Shall ~rrciudr the balance of rrccrpls ond p a y w d s  lor accrualr) on 
occour* of lirtrrrrt on long tnrm rlnd thorl term naicr reccnvoblc or 
poyohle, ornort&rotion of debt darcount and tapenus, anmrl+aatnon 
of psrmlum on drb l  

17. Poymmtlr from public funds not al10ta)d o l w w l u r r  

Shall ~nclwfa 

17.1 d~recf wbudmes, ond 

17 2 olhcr (or ~lsewhere poymen~s made by Goucrnmcnt bodres, not accounted 

t l hffll iwtod t*mpanror: 

Shall rncludr the bulonro o l  oll auome from off~laated cemponlrr, and 
ro>se~ of ulf~ltoted compontrt rrmrnburred an cash or recorded a, o 
voluut~on rerrrv; oqornrl on ~nvegtmenl Akf~liatrd rampanrer ore 
drltnrd as companrr, controllrd by the teportmn~ a~rlinc 

19 Mhor nan-operafmg ifoms. 

Shall tmludr the bnianrt of dwtdcnd Incomc, 08cept from ofi t l~attd 

compun+r% irtrm 181, profttr and io,te, from non opcraltng properly 
ond cqvtpmenl, from ,ulct of recuratrcc owned, from foreign exchorigr 
lron,ort~onr, from re tule of long term wtcc rctc+vublc, held In the 
orrlrne 5 trcarury, other rncomc and r~pend~ tu fo  of a non opero*nny 
nolure 

20 Bolonto of n o n - o p o d n g  &tom$: 

The mi bolance of rlems 15 through 19 

21. Prof14 or lost before intarno to***: 

Thc dtfference betwecn item I 4  'Opwral~ng result" and ttem 20 
"lolance of non operalrng ttemr' 

PROFV 01 LOSS lltcms 22 to 261 

22. Inctrmcr k x o s  

Shult tnclude ccntral or other governrmMo1 taxes, excess profxt% 
toaes, taler on undrrtr~buted wpkrs, and other loner lmposcd on 
net encame 

23. Profif or tot* &r tncomo Ia ro i :  

Thc d,ffcrcmc belwecn item 21 'Prnht or br*  before incornc * a i r %  
and ~tem ?2 Income toxrs 

24, Unopproprhtod balonco of prol i l  sr lass o r  shewn on Imst 
yoor'r bolanco rhroi.  

Thds ,#ern Ir \elf erplano~ary See ~denticol ttem on fk .  prevtaur year s 
Form E Ilolonce Shcctl 

25. Adiustmm(s l o  rvmni and pnv iou r  ymrs' msuh: 
In thc caw of each adlurtment the year to whzh ~t robhs rholl be 
,toted ond the nature of the od~ustmcnl lkaU b e  apecrf~td Ddails 

may be given m the Remarks coturn or on a separate sheet, $1 
nsconrrry. 106 bd1u~mOi#s, odlurtnnnls to n ~ % d  w y  fw prev~ws 
ond adlurlments such or thal referred lo m itoms 2 and 3 of 
imtructms to Form f ll)aloncc Shret) ond under #@em 1.4 of thn Form 
hal t  be included rn ih~s *em, 

If thr o,rlmc s orgtlntxatton prrmtt% lhr scporotr cast of rng~necr~ng 
sluff ot oul stcrtsonr to be u,crrturned, then such corls may be mcludrd 
under thc obove account, or nol, occord~ng la  whrlhrr the uiriine 
der,dcs thet the eng6nerttng rork carrttd out owoy from Ihc engnne-r- 
mg bore ir of such tnrporlorur us to rarronl the lronrfrr of expend~lure 
from out-rlotvonr to the eng<necrlng unll 

Whrre d r r~c l  and rcluled indrrect mamtrnonre of ground foc~l~l ict 
catmot be rg r rgo ted  tor tnrlt,rron under 'Stot~on und other ground 
expenses' rt ,hall be rricluded undrr thts account 

If rrrerver ore ctrott-d far moinle~tuncr and ovrrhoul, the rererue 
provt5ions rholl be charged To thti uc~ount, ond thr ocluol caprnrer 
incurred shull be offset ogartrrt the rcrrrver vh~ch have been provtded 

1.2 Excers Eoggogo shall include rcvcmre orrs~ng from t h ~  trons. 
Govtotron at postengar boggugr in rxccrr of the f ~ a r d  f r rc  
urlqht and frxed r o l u a l ~ o ~ ~  ulloronct 

Ther ctrm shall tnclvde dcprrr+otmn ond omort~zatmn charged lo the 
currrnr fmancrat year [see olw ntcms 4 1, 5 1, 8 1. Bolorur Hcct, 
Form E) The omuntr c h u r ~ r d  undrr th~s general heodtng shull be 
wbdlvtded as followr 

1.3 Fre~pht shalt bntludr revcnue, after deduci~on of nppl~cuble 
dtscountr and rcbarrs on the basts of publarhcd farifft und 
oyreed mtrr ttne pro rates of through-ior~tfs 

Frctqht rrvrnue shall otro rtxiudc "Exprcsi revenue ond 
rcvcrrvr from thc carnage of dtplomaltc bugs 

Whrrr ihc otrttnr i %lof i  hos thc prcvrlegeof scndtng perurnat 
conscgnments ot rrdvccd roles, wch revcnus shali be token 0% 

normul frpm~ht revcnue. 

?.l Nornu l  dtpracislion of flipht oquipmont. The normal onnuol 
deprectution of o,gelr tncludcd ,n ttem 4 of lhc Bolancc Sheet 
[Form El. 

7.2 Normal doproriotion of greund proprrty and wqvipmont. 
The mrrnol omual dmprecrution of wick trrduded m ttem 5 of 
the hloncc Shect {Form E l  

1.4 MaN shall rncfude payments rccerved from the corrboge of all 
domrst~c ond fore~gn moll at prevorkng rote,, ~rrelpccttve of 
th, foct ?hot wrth rttter may bc fixed m advonce or In airears 

Rtvcnuc from the uu of Post Office osrcrafl, rcwmUC from the 
use of spccrol postol foc~lilrci in otrcruft and current adlurtments 
for revcnucr ml btlted but allowed shall be cred'lcd to mall 
rrrrnuc Current adiustmenti for dt%oltowed marl rcvenuc rhoit 
be charged to this occounl bul trnrr and penoittrr rmporrd m 
ronnrction wih the rorrroge of mot1 shun be charged lo appro 
prcole cxpcndaturc occounts Adlustmcnts to marl pay for pre- 
vrous years shall be ~ncludcd under rtem 25 

2. Non-rrhodwlod flights: 

!?hall c ~ l u d e  rsumue dtrrred from all flights performed b r  rcmunrra 
ttwr, imlvdmg empty firghlr related thertfo, othcr than rhore on 
rchcduled rerrt l r t  Thtr #om kholl rnclvde rerenuts from sales of the 
w h d r  capacity of an orrcruft whcrc the resp~~~wbrltty for the pcr- 
formonce of such trampaoai~on i s  tho? of the reporting carrter Th~r 
#ten h U  oiro rnclude rarmurr from tnduwve tours othcr than those 
reporred under scheduled strv~ces 

3. Incidentel rovonues: 

Shall include net revemti (I 0.. grars reveiwes ksr  relatcd direct 
eip-) i ron  wch vwrcn  or wrfoce Iroasportatton, f w d  serr#rer. 
wrvrct roles, tommirr~ows recrtred on %ole8 of tronyrortatm on other 
carrrcrr, 'no show ond coixclbtton fccs, prov~dmg ovaoft l o  othcr 
atrlxncs or portrer +or operations under thctr control, property and 
other tncrdental ret operottng revenuer whrsh occrucd to Ihc o~rline 
from ~ovrces olher thon 01r Iranrportatron, any operafinq revcnucr 
which arc not clastrf~able under rtms 1 and 2 

7.3 Exwe dopro r idon  ( in mxrosr or tost). If the o r r l ~ n  decide* 
lo wr*inue to charge an orset oiler Ihc occrurd normol deprecia- 
than hor reoched Ihe sum amount as the histor~col cot1 ot thtr 
orset, Ihs chorge shall be reported under thrr operotrng espenr 
rtrm, w h ~ h  IS ~uppIemcn~ary lo  rtemr 7 1 and 7 2 

7 4 Amortitol(on of dovelopmont and pro-aperofmg cost Th~s 
rtem shult rnclvde churyer far the omortizur~on of cop~tol~zcd 
derclopmrnl end pre-o~eroltng cost* and other ~ntongtblt orsels 
appltcoblt to the pcrformrlte of o ~ r  transportotm It shall 
include charges For the omr l~ro l lon of crlroord~nory lrosnzng 

#. ftatiom m r d  .Ik.r ground oxpmsms: 

8.1 Landing rnd departure foos shall mcludc, e*ciusrvtly, fee$ 
Irrred ogotnst the airlme for landrngs and dcportuns of ~ts  
atrrraft. 

8.2 Ocher es&mntos shall include such ltemr as hwsaq, mmring. 
parh~np and prcletmg chore- a1 all arrporl%. Pay, *wance~ zfi. rrofbt 0, tors *rs&bb#m for dirtnbvtion~ 
and espamc$ of oll dotion doff engaged 1" hmndhnq ond serr- 

and bad, lncludmg uyrch,urr *, diwalm+n 
The net balance of rtcm 23 Profit or tors otter kram@ Tares", ifom 

rod,o Jotm ocromnadotm 
2 1  Lost Ycor's Unopprognated Balance of Prof11 or Lei*", and Item 

-omKO and ,nwronro or fmil,lter Kwratelr 25 'Adlurlmnt to Current ond Preview Ye~r* '  RewlIs '. 4. ToWl op re t ing  nv.nuer: 

Thc rum of ~t rmr 1, 2 and 3. assessed. reorclcntotm mod troffmc hondltna fees choracd bv 6 27. A~lyrp?~prisH~n*: , . 
(hird porlier far hpndlrng thc aar servlCes a t ihe  a~l(lne,-~tot& 
stores chorges, rncluding local dutter on equlpmenl, tronrporta- 
Im, pocking ond malerrals, rental of store,, starekecperr pay, 
allowancer and expenso, etc 

\ 18. Wvidonds: 

h to r l r  may be gtven ,n the 'Rcmarkr ' &mn or on a upQrato *t* 
rf necessary 

29. Total distribution. 

The of atemi 27  and 28 

30. Unoppropriofed boloncw of profit or loss o r  shown on $hit 
yeor's balance rheor. 

The d~fferrnce between atcm 26 ond ~tem 29,  thrl amunl  should be 
rdtnt$cal l o  thal rcporled In rtcm 2 3  of @he Current year's galanre 
Sheet (Form EJ 

- -- .--- 

5.1 Flighl crew ualorior ond expmrab shctll ~nclude pay ond 
albwancer, penmns, gnwronce, Iravcllng ond other s~mtler 
eapcnser, urikrdtng crew equrprnent casts Pay, utkwanccr and 
other relotcd eapenscs of pursers, cobrn ottendents ond par- 
rengcr rcrvkce p e r m e l  shoit not be charged under drrs oc~ounf. 
but tncMed under Postenger 3rrrlccs" (,tern 91. Tratnanq cork 
~ h o t l  nor be mncluded n thrs stem im 5 5 a d  7 41 

Ik CM of provadrng service5 to third porthe3 &all be cred~led 
lo  *IS occwnt. 

n shall o lw tnclude thr cost of lrormng of ground pcrronncl, 
when reperdtciy .dcntlftable, ~f Iht$ cort Is not to be amrtrzcd 
over two or more years tree etem 7 41 

9. Cor~mngor rmrvico.: 

Shall tncludc pay, allawanccr and expenses of cobtn attendants and 
uatscnoer scrvtcc ~erwnnel, cncludsng penstons, unrforms, ~nsuronce, 

5.2 AircroH Fuel and .il sholl inrbdo nm-refuodoble duties and 
torer. 

5.3 FBght equipmod insuronro and uninsured losres shall in 
clude Insurance a p h t  occ~dentol damage to fhghr equ~prnent 
white m flight and on the grwnd; mwronce agornrt I~obt l~ ly  
occurrrng from operotton of orrcrafl or, m cme of non-~nmonce, 
the reruRmg cspenses for whtch the otrlrne 1s lrablc 

etc.. prem.umr for posrcnger lrabtlrty insurance and parrrngcr occt 
dcnc rnsuronce perd by the akrl~ne, meuls and occommodotan, riwlud 
Ing colts of ruppl~es and personal servrcer furn~rhed la parsengers, 
chpmsrr of handling porrengrrl incurred bccouie of rnterruptrd 
fltghts, ~nclud!ng hotels, meal,, tam facer ond orher r&pmse Itrmr, 
castt of olhrr rcr*icrs prov~dcd for po~$mgers, such 05 poy, nilow 
ancel and expenses of rmrn rererrulson prrmrxl i I uird ull other 
berrurei provided foi ?he comtort of purreitgers In lronrit 

AIRCRAFT NOT W N E R  8Y TUE REPORTIN6 ARLI*: 
Revelruts ond expmlcs redtlng from the operaling of rlch arrcroh 
shwM normol4y be repofled by the orrime whtch operittes them and 
not b y  the ounrr of the atrcroft In tertuln carcum~ancrs, however, lire 
terms of the Icose or charier ogreemcnt may cause d w h t l  or to the 
-tf8rticy oi rh~s method of rcporirng, c.nd m such carrr the n d v ~ ~ .  of 
ICAO should be wughl 

5.4 Ren?at of flimhf equipment rhalj ~nciude hrrr of a~rcroft ond 
craws b e  u i w  nate below re, A#ccraft not owned by fhc 

?rrrttrrg uirlme' ) 
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A P P E N D I X  9 ---.....--------- 

NOTE O N  THE BREAKDOWN OF OPERATING COSTS INTO 
COMPONENT ACCOUNTS 

Two important  footnotes appearing below Aqpendices 1 ,  2 and 3 m e r i t  
special consideration here :  

a)  On 1 st January 1957, a new classification for Operating Expenses  
became effective i n  the United Sta tes ,  so  that  the f igures  shown for  
Indirect  expenses  (Station and Ground, Passenger  Services ,  Ticketing, 
Sales  & Promotion,  and General  and Adnlinistrative Expenses)  a r e  
not s t r ic t ly  comparable before and after  th i s  date. 

b) Beginning with 1960,  a new rev i sed  ICAO Air  Transpor t  Reporting 
F o r m  "F" was  introduced, in which the expense account "Depreciation 
of Flight Equipment" was inser ted  into a l a r g e r  expense category 
called "Depreciation and Amortization", This  new account iterr1 
~ n c l u d e d  in addition, "Ground Proper ty  and Equipment Depreciation" 
(previously classif ied partly under "Maintenance and Overhault t  
expenses ,  a d i rec t  expense account, and par t ly  under "Station and 
Ground" expenses,  an indirect  expense account) and expenses  for 
"Amortization of Development and Pr e - 0 p e r  ating Costs" (previously 
classif ied a s  a non-operating i tem) ,  

These changes in expense classif icat ions make the detailed comparison of 
recent  y e a r s  with the past  difficult, and subject to  careful interpretation. In the 
first instance,  the changes w e r e  entirely confined to  the indirect expense category, 
but they never theless  affect the  allocation of expenses within this category. In the  

second instance,  the d i rec t  expense category was increased  by the amount of ground 
property and equipment depreciation that was fo rmer ly  included under "Station and 
Ground Expenses", while the indirect  expenses (and the total operating expenses  as 
a resu l t )  were  increased  by amounts provided f o r  "Amortization of Development and 
Pre-Operating Costs", previously classif ied as a non-operating expense. Neither of 
these  changes was ve ry  l a rge  in itself,  but their  cumulation under the expense 
category for Depreciation and Amortization has  made the total amounts r epor t ed  
under th i s  heading ra the r  difficult to  compare  with the amounts repor ted  for  "Flight 
Equipment Depreciation" in previous yea r s .  It will be specially important  to  keep 
th i s  in mind when the char t s  i n  Chapter 11 a r e  examined. 
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A P P E N D I X  1 0  ------ -Ad---- 

NOTE ON ALLOCATION OF UNIT COSTS TO INTERNATIONAL 
AND DOME=STZC SERVICES 

Operating Expenses  are r epor t ed  t o  ICAO for the scheduled a i r l ines  of 
its Contracting States,  on Air Transpor t  Reporting Form F, reproduced at 
Appendix 8, As a ru le ,  the F o r m s  F a r e  filed covering the total international and 
domest ic  operat ions of the report ing a i r l ines ,  but there a r e  eleven United Sta tes  
a i r l ines  and  one or two a i r l ines  of other Sta tes  which regular ly  file with ICAO an 

additional For,% I? covering their  international se rv ices  separately. F u r t h e r m o r e ,  
a number of a i r l ines  fly only o r  mostly on international se rv ices ,  so that  thei r  
operat ions may be considered a s  representat ive  of international services .  The se 
a i r l ines  provide the f igures  used as a basis i n  Chapters  1 and I1 of th i s  study (and  
more par t icular ly  in Appendix 2)  for  est imating tginternational ' t  costs ,  and i t  should 
be pointed out h e r e  that  in some cases ,  the  a i r l ine ' s  own allocation of cos ts  to  
international  se rv ices  may be based on cer ta in  a r b i t r a r y  e lements ,  On the whole, 
these  a i r l ines  have operated approximately 7070 of the World's tonne-kilometre s 
per formed in international se rv ices  during the 14-year period 1951- 1964, so  that 
the Sec re ta r i a t  fee l s  justified in considering their  revenues and cos ts  a s  t ru ly  
representa t ive  of international operations, However, t h e r e  a r e  undoubtedly a number 
of sma l l e r  international a i r l ines  for which the average cos ts  indicated in th is  study 
are nut suitable,  a s  the larger c a r r i e r s  tend to  have a preponderant influence i n  
averages of th is  kind. 
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APPENDIX 1.1 

GLOSSARY OF TERMS USED IN THE STUDY 

Note: The descriptions of terms given below a r e  intended for use - 
in connection with this Study only, 

Aircraft productivitfi (i) hourly productivity, the capacity offered per hour per  aircraft, 
obtained by multiplying the payload capacity (tonnes) of the aircraft  by i ts  average air- 
borne speed (kilometres per hour), expree eed in tome-  kilometres available per hour; 
and (ii) daily productivity, obtained by multiplying the hourly productivity figure for 
the aircraft by its utilization (hours per day) expressed in tonne-kilometres available 
per day. 

Aircraft utilization, the average number of revenue hours flown per aircraft  per day, 
o r  the revenue hours flown per  year divided by the number of aircraft  days available, 
including days required fo r  maintenance and overhaul, but not including days when the 
aircraft  is not in service owing to accident, canversion, rental o r  government action, 

Capacity offered, the quantity of a i r  transport capacity produced and offered for sale, 
i s  obtained by multiplying aircraft  payload capacity (tonnes, o r  number af passengers) 
by the distance flown (kilometresf, and is expressed in terms of tonne- kilometres 
available or pas senger- kilometres available, 

Direct operating costs, those costs associated directly with the characteristics of the 
aircraft  in question, including items 5 to 7 in the Instructions for Air Transport 
Reporting Form F (see Appendix 81, i. e., flight operations, maintenance and overhaul, 
and depreciation and amortization, (See Note on breakdown of operating costs in 
Appendix 9). 

Domestic > flight stage, a flight stage not classifiable as  "internationalu. [See Note on 
allocation of costs to international and domestic services in Appendix 10). 

Indirect operating costs, operating costs other than direct, o r  those costs associated 
with sales, service and administration, including items 8 to 1 2  in the Instructions for 
Form F (see  Appendix 8), i. e., station and ground costs; passenger services; ticketing, 
sales and promotion; general and administrative, and other operating costs, 

International flight stage, a flight stage with one or  both terminals in the terr i tory of a 
State other than the one in which the airline is registered, (See Note on allocation of 
costs to international and domestic services in Appendix 10). 
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Operating c o s t s ,  o r  operat ing expenses, the costs associatt:d \\riih the operat ion .if an 
air service including items 5 to 13 in the h s t ruc t i ons  for A i r  I ' rar - ispur t  Reporting 
Form F ( s e e  Appendix 8), b u t  excluding the non-operating costs ,  iteins 1 5  to 2ir on 
F a r m  F, 

Payload, the revenue load (passengers ,  baggage, cargo and mail) carried, expressed 
in terms of weight  (tonne$) ar numbers of passengers. 

Paylaad capacity, the capacity available in an aircraft f o r  the carriage of revenue  load 
(passengers, baggage ,  cargo and mail), expressed in terms of weight  (tonnesj o r  
numbers of passengers, 

Staff productivity, the capacity offered per airline employee per year, obtained by 
dividing the total quantity of capacity affered per year by the airline by the total number 
s f  personnel on the payroll of the airline, expressed a s  tonne-kilometres available per 
airline employee, 

Traffic, the quantity of air transport  sold, is obtained by multiplying payload carr ied 

ftonnes, or numbers of passengers) by. the distance Aown (kilometres), and is expressed 
in terms of tonne- kilometres performed o r  passenger- kilometres performed. 

U n i t  operating costs,  the cas t  of one unit of air transport  produced o r  sold, obtained 
by dividing the total operating cost by the number of units of air transport produced 
or sold, and here expressed in United States cents per  tonne- u r  passenger-kilometre 
availabie or performed, 

- END - 



ICAO TECHNICAL PUBLICATIONS 

The fotlowing summary gives the statzcs, and also 
describes in generut t e r m  the contents o f  iFze various 
series of fechttical pllblicufions tj.stsed by the Inter- 
nntionai! Civil Aviation Orgcmizat ion. I t  does not include 
specialized &ubfications that do not fall specificalfy 
%lithi% one of the series, such us #he rcrio Aeronautical 
Chart Catalogue or the Meteorological Tables for 
International Air Navigation. 

INTERNATIONAL STANDARDS AlVD RECOM- 
MENDED PRACTICES are adopted by the Council 
in accordance with Articles 54, 37 and 90 of the Con- 
vent ion on Internat ion21 Civil Aviation and are desig- 
nated, for convenience, as Annexes to the Convention. 
l'lle uniform application by Contracting States of the 
specifications camprised in the International Standards 
is recognized as necessary far the safety or regularity 
of international air navigation while the uniform appli- 
catior~ of the specifications in the Recommended Prac- 
tices is regarded as desirable in the interest of safety, 
regularity or efficiency of international air navigation. 
Knowledge of any differences between the national regu- 
lations or practices of a State and those established by 
an Inrernationaf Standard is essential to the safety or 
regularity of international air navigation. In the event 
of non-cornpl iance with an International Standard, a 
State has, in fact, an obligation, under Article 38 of 
the Convention, to notify the Council of any differences. 
Knowledge of differences from Recommended Practices 
may also be important for the safety of air navigation 
alld, although the Convention does not impose any obli- 
gation with regard thereto, the Council has invited Cm- 
tracting States to notify such differences in addition to 
those relating to International Standards. 

PROCEDURES FOR AIR NAVIGATf ON SERV- 
ICES (PANS) are approved by the Council for world- 
wide application. They comprise, for the most part, 
operating procedures regarded as not yet having attained 
a sufficient degree of maturity fur adoption as Inter- 
national Standards and Recommended Practices, as welt 
as material of a more permanent character which is 

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

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

The fofowittg publicafions are prepared by authority 
r;lf the Secretory Generul irr accordance with the 
principles and policies approved by the Council. 

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

TECHNICAL MANUALS provide guidance and in- 
formation in amplification of the Internationai Standards, 
Recommended Practices and PANS, the implementation 
of whictr they are designed to facilitate, 

AIR N A  YlGATION PLANS detail requirements for 
f acif itics and services for international air navigation in 
the respective ICAQ Air Navigation Regions. They are 
prepared on the authority of the Secretary General on 
the basis of recommendations 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 
recommended facilities and services. 

considered too detailed for incorporation in an Annex, 1 CA O CIRCULARS make available specialized in- 
or is susceptible to frequent amendment, for which the formatian of interest to Contracting States. This 
processes of the Convention would be ta ,  cumbersome. includes studies on technical subjects as  welt as texts of 
As in the case of Recommended Practices, the Council Provisional 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 T e c h n i c a l ,  Economic and Soc ia l  Consequences o f  t h e  
lntroduct ion  i n t o  Commercial S e r v i c e  of S u p e r s o n i c  A i r c r a f t -  
A Preliminary Study .  

( b o c  8 0 8 1 - C l 9 2 5 1 .  ~ u g u s t  1 9 6 0 .  1 2 4  pp. ................. $1.25 

T h e  Economic I m p l i c a t i o n s  of t h e  I n t r o d u c t i o n  
into S e r v i c e  of Long-Range Je t  A i r c r a f t .  

(DOC 7894-C/907) .  J u n e  1 9 5 8 .  6 6  p p .  .................... $1.25 

Air Freight  Study. 
(Doc 8 2 3 5 - C f  9 3 1 ) .  1962. 117 p p .  ..................... ,,. $ 2 . 0 0  

A i r  Mail Study, .................. (Doc 8240-ATf7J.6). A p r i l  1962. 3 1  p p .  $ 0 . 5 0  

Inc lus ' ive  Tour S e r v i c e s  i n  I n t e r n a t i o n a l  Air Transpo r t .  
(Doc 8244-~T/717 f , 1962. 41 p p .  ........................ $ O c 7 $  

Q 

Aerial Work - A General s t u d y  o f  t h e  Use of C i v i l  A v i a t i o n  
f o r  A e r i a l  Wark, ................... ( D o c  8337-C/944). June 1963. 138 pp. $2,25 

1 
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