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FOREWORD 

The Fifteenth Session of the Assembly requested the Council to p r e p a r e  
long- and medium-term forecas t s  of future t rends  and developments in civil aviation, 
including, where possible,  regional as well as global data,  and make these  available to 
Contracting States (Resolution A15-6). The object of such fo recas t s  would be to aid the 
Council in carrying out i t s  functions in the economic field and to provide Contracting 
States with information on which to base  future pclicy decisions,  It was decided that  
these fo recas t s  should be prepared in the f i r s t  instance on a regional basis  and that the 
w o r k  should be co-ordinated with other  econornic studies in o r d e r  to minimize i ts  cost. 
In due  course  inter- regional and global forecas t s  will  be developed. 

The present  study provides forecas t s  of t raff ic  on the North Atlantic air 
route up to 1975. It was ca r r i ed  out in  conjunction with a s ta t is t ical  study of a i r  t raff ic  
on the route required each year  fo r  the Systems Planning of air navigation faci l i t ies ,  in  
consultation with the Federa l  Aviation Agency of the United States and the International 
Air  Transpor t  Association, whose published s ta t is t ics  f o r m  the main bas i s  of the 
forecasts .  
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NORTH ATLANTIC TRAFFIC FORECASTS 

(March 1966) 

I. PASSENGER TRAFFIC 

General  t rend in North Atlantic a i r  passenger  traff ic  

1 . In the y e a r s  1964 and 1965 the re  was a dist inct  upward turn  in the  t r end  
graph of passenger  traff ic  on the North Atlantic route ( see  Diagram 1, opposite). This  
was a reflection of a s imi la r  upward turn  in world a i r l ine  passenger  t raff ic  r e f e r r e d  to 
in the ICAO Review of the Economic Situation of Air  Transpor t  (Circular  No. 7 3 ,  June 
1965) which resulted in an upward adjustment of the long-period passenger  t ra f f ic  fore-  
cas t s  that had been made previously fo r  the world a s  a whole. It is now necessa ry  to 
make s imi la r  adjustments to previous fo recas t s  for  the North Atlantic route. These  
la t te r ,  n,ade in 1960 in connection with estimating the possible market for  a supersonic  
a i r l ine r  (Doc 8087- C / 9 i 5 ) ,  proved to be reasonably accurate  up to  1965 ( s e e  D i a g r a m  2 ), 
but it is  now clear  that they assumed a too-rapid flattening off in  the r a t e s  of increase  
dur ing  the decade 1965-1975. 

2, When w e  add the 1964 and 1965 f igures  to the long-period t rend graph f o r  
passenger  t raff ic  on the North Atlantic, we can s e e  that,  although the re  is a tendency 
for the ra te  of inc rease  to fal l  in the long period, this tendency is ve ry  gradual. During 
the decade 195 1 - 1960 the ra te  of increase  did not fall  a t  all, maintaining a f a i r ly  s teady 
29 p e r  cent pe r  y e a r  throughout the period. In 1963 it fell  to as low a s  10 p e r  cent, 
perhaps owing to all the discussion of fare increases ,  but the good resu l t s  of 1964 and 
1965 brought the annual average for  1961 - 1965 up to 17 pe r  cent, only two percentage 
points below that  f o r  the previous five years.  For the y e a r s  1965 - 1975 the mos t  
probable conservative es t imate  a t  the present  t ime i s  that North Atlantic passenger  
traff ic  will average  about 15 per  cent inc rease  p e r  year f r o m  1965 - 1970 and perhaps  
13 per  cent per year  from 1970 - 1975. 

3 The general  economic assumptions behind the forecas t s  in this  paper  a r e  
l is ted in Appendix I. In the passenger  field, four questions requi re  specia l  attention-- 
(1) the future trend in passenger  f a r e s  and i t s  effect on the volume of demand, (2) the - 
possibility of the introduction of new l a r g e  passenger  a i r c r a f t  with effects on operat ing 
costs, fares ,  and passenger  demand, (3) the probability that supersonic  a i r c r a f t  will  be 
introduced on the route in 1972 and again in 1974, and (4) seasonal  variat ions.  
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F u t u r e  of passenger fares  

4. The ICAO forecasts fo r  world air traffic made in June 1965 (Circular  
No. 73) assumed a ra the r  slow reduction i n  world a i  1- fares of about I per  cent p e r  yea r  
until 1975. Reductions on the North Atlantic are linely to be fas te r ,  part ly because  
it i s  c o n s i d e r e d  to Qe a g e n e r a l l y  profitaole route,  aiid partly o e c a u s r  t h e  elasticity of 
demand is recogn ized  to be good, a t  least  in the sun-nler .  The 1964 e x t e i ~ s i v t ~ s  of 
cheap fares on the North Atlantic to the sunJnler rr~onths a r e  est imated to h a v e  r e p -  
resented approximately a 10 per cent reduction i o  average f a r e s  and the associateci 
annual increase i n  volume was about 27 per cent (49 per cent ii-i t h e  s e c o n d  quar te r ) ,  
with a further good increase,  probably of about 19 per  cent, i n  1965. Traffic o n  t h e  
North P t l a i~ t i c  route h a s  a natural r a t e  of i n c r e a s e  of about  9 per rent per yea r ,  
i r respec t ive  of f a r e  reductions, d u e  to increases in personal incomes and business and 
government activity in both North America and Europe and to other continuing factors  
such as improvements in the speed and convenience of the a i r  services,  airline and 
touris t  publicity, and the gtadual education of the public to the use  of a i r  transport.  
Allowing for this natural  rate of increase,  the 1964 resul ts  suggest that the elasticity of 
passenger demand in  response to carefully chosen fare  reductions may be a s  high a s  
3 to 1 for the tour is t  traffic in summer  and probably averages  about 2 to 1 for  the y e a r  
as a who1 e, * 

5. Unit operating costs  pe r  seat- kilometre on the North Atlantic vary  f rom 
carrier to ca r r i e r  and full details a r e  not available, The stat ist ics for  the Atlantic 
Division of Pan- American Airways shown in Diagram 3, however, show a clear picture 
of f a r e  reductions following cost reductions over the past  five years  and suggest that the 
praces s is likely to continue although probably a t  a slower pace. The main reduction in 
unit operating casts resulting from the introduction of the large jets between 1959 and 
1964 m a y  be considered to have l a rge ly  worked itself out, but fur ther  reductions can be 
expected as  these a i r c r a f t  are depreciated and are "run in" f rom the point of view of 
maintenance and operation. There  i s  a l so  a continuous trend towards increasing the 
number of sea ts  p e r  a i r c ra f t  by  extending the proportion of tour is t  configuration and 
each t ime this is done there is a concomitant reduction in operating costs per seat- 
ki lometre.  In the year 1967 it is expected that this latter process  will be accelerated by 
the introduction of stretched versions of the existing types. It is believed that the total 
effect of these factors wi l l  be great enough to overcome the general  tendency for costs  
to rise due to inflationary tendencies in North America and Europe. 

* " ~ l a q t i c i t ~  of demand in response to fare reductions" is taken here to mean the ratio 
of t ~ k :  plrcentag'e increase in the volume of passenger traffic to the percentage re- 

. 4  

dustion 'in average fare. The concept is basically simple but its calculation is complex 
and there is insufficient data to estimate its level with any degree of accuracy. Some 
notes an the methods used here will be found in e e n d i x  IL 
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6. The average  passt tngcr  load factor u n  t h e  Xur th  A , l a t ~ t i c  s h o ~ v t r c l  izln 

ilrxproi t i ~ ~ c i i t  i n  I C f G  but relnains b e l o w  60 p e r  cent  f o r  t h e  y e a r  a.. a ; \ho le  and bclo\v 
30 per  c e n t  for inany off-peak periods. The arguments for  fur ther  fare reductions, at 
Least during these off-peak. per iods ,  are therefore f a i r l y  strong i f  ne,v marlcets c a n  b e  

found with satisfactory elasticity of demand (e.  g .  , m ~ d -  week  t o u r i s t  fares in the sun-iiner, 

rttc,). It seems probable also that the carriers wil l  cantinue to try to improve win te r  
utilization of aircraft and c r e w s  by offering reduced fa res  in the winter as \ v e i l  a s  i n  the 
summer, 

7 . Taking all these things into consideration, it is considered probable tha t  
average fares on the North Atlantic route will fall at the rate of about 3 per  cent p e r  
yea r  until 1970 and then at about 2 p e r  cent p e r  year until 1975. f if the natural  rate of 
increase in passenger volume (irrespective of fare reductions) is taken at 9 p e r  cent p e r  
year over the decade and the elasticity of demand at 2 La 1, th i s  would g ive  v o l u m e  in- 
creases at the rate of 13 per cent per year f rom 1965 to.1970 and 13 p e r  cent p e r  year 
from 1970 to 1975, 

Possible introduction of new large aircraft 

8, One ~f the factors that would be likely. to affect passenger fares on the 
N o r t h  Atlantic is the introduction of much l a r g e r  passenger a i r c r a f t  developed from the 
mi l i ta ry  transports. Various s i z e s  have been discussed, with seating capacities up t o  
about 1000 s e a t s ,  and since their unit operating costs per  seat-mile would be lower 
than those of the present aircraft on the North Atlantic route, their introduction would 
strengthen the arguments in favour of reducing fates .  

9, The probability of such aircraft.being introduced in substantial numbers 
before 1975 is, however, believed to be fairly small. Only a few airlines would have 
enough passengers** to f i l l  them without a great reduction in frequencies unless they 
could offer substantial fare differentials and these could not be counted on. Moreover, 
the carriers wil l  be anticipating large capital expenditure for supersonic aircrdft and 
wi l l  be unlikely to favour other l a rge  re-equipment expenditure, Extra- la rge  cargo 

* Figures of average fares on the route a re  not available 'but it is estimated that 
average passenger revenue in 1965 was 3.7 cents per  km. (5,9 cents per  mile). 

I* If traffic in 1972 is 2-1/2 times its present level a s  seems probable, any airline 
now using f 80-seat aircraft shauid then be able to use 450-seat aircraft with 
similar load factors and frequencies and recent information indicates that at 
least one airline will be operating aircraft of this s i z e  on the North  Atlantic at 
that time, hlthaugh perhaps initially with not that many seats and more cargo 
'space. From 1972 on, the supersonic a i r l ine rs  should be absorbing part of the 
passenger traffic. 
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a i r c ra f t  of a sirr-iilar kind, vvi th  accommodation for passengers as well, inight have 
more  appeal, particularly if the passenger  capacity could be rnuch increased in the 
summer to help to acco~nmodate the seasonal peak demand, but these would have l e s s  
effect on passenger fares ,  The forecasts of future trends of passenger fares made in 
the previous section, therefore, assume that no passenrcr aircraft with capacity greater  
than auout 250 seats (i. e. , stretched versions of present  types) wi l l  be introduced on the 
North Atlantic before 1975, and that if Larger aircraft a re  introduced they  will be either 
cargo versions or mixed passengerlcargo versions with about 300 passenger seats. 

Introduction of supersonic a i rc ra f t  in 1972 and 1974 

10. It now s e e m s  probable that the Concorde will be introduced on the North 
Atlantic route in about 1972 and an American gupersonic airliner, in 1974. * For  the 
purpose of the rate farecasts made above, it is assumed that they will be operated with 
a differential fare about 10 per cent above that of the subsonic jets, but would have suf- 
ficient popular appeal to achieve good load factors, Their advent would thus represent 
a fare increase for one section of North Atlantic traffic, although there might we l l  be 
simultaneous or immediately previous reductions in fares on the remaining subsonic jets 
great  enough to produce some overaff fare decrease at least until 1975, by which time 
the differential on the supersonic aircraft  might be eliminated o r  reduced, This is the 
basis for  the assumption that fares will continue to fall at 2 per cent per annun1 between 
1970 and 1975. 

11, It is too early to make reliable predictions concerning the rate at  which 
supersonic airliners might be introduced on the North Atlantic route, but on the basis of 
estimated praduction capacities and experience with the subsonic j e t s ,  it haa been sug- 
gested that the following assumptions might be used as'a basis for any estimates that 
have to be *ilade:- 

Concorde 

I ,  that delivery of certificated aircraft will begin in 1972; 

2. that total deliveries during the forecast period will be 84 aircraft, 
of which 4 2  will go to North Atlantic carriers: of those 42 aircraft, 
6 will be operating in 1972, and 12 additionally ea* forecast year 
thereafter; 

3. that the Concorde will average 125 seats and operate at an average 
load factor of 73 per cent--or 87, 5 passengers per-flight on average; 

4. that average utilization &r airc'raft through 1975 will be 1. 5 round 
trips across the .Atlantic per day. 

* Other supersonic airliners might also be  introduced within the period, but in any 
event they would be unlikely to  affect the fare situation, 
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U n i t e d  States '  Ai rcraf t  

1 ,  that del ivery af cert if icated a i r c r a f t  will begin in 197.4; 

2 ,  that total del iver ies  during the forecas t  period wil l  be 23  a i r c r a f t ,  
of which 22 will go  to-North  Atlantic c a r r i e r s :  of those 22 a i r c r a f t ,  
5 will be in operation during 1974 and 1 7  during 1975; 

5 .  that the U. S. SST will  average  225 sea ts  and operate  a t  an average 
load factor  of 70 per cent-- or 157. 5 passengers  pe r  flight on 
average;  

4. that average utilization per a i r c r a f t  in 1974 and 1975 will be  1, 5 
round t r ips  a c r o s s  the Atlantic p e r  day. 

12. On this  bas i s  there  would be a fa i r ly  rapid build-up of supersonic  capa- 
city on the r o u t e ,  from about 3 p e r  cent of the total in 1972 to about 40 pe r  cent in 1975. 
Overall  load fac to r s  would probably be depressed  somewhat by the ex t ra  capacity even 
though the supersonic a i r l ine r s  themselves may well achieve good ones. 

Char te r  flights and non- LATA air1 ine operations 

13. The above discussion re l a t e s  to scheduled passenger  se rv ices  on the 
North Atlantic and p r imar i ly  to those operated by IATA member  a i r l ines .  It is a s sumed  
that non- IATA scheduled passenger  t raff ic  will continue to f o t m  about 3 per cent of IATA 
operations, 

14, Char t e r  traffic i s  m o r e  difficult to forecast .  F o r  many y e a r s  it was in- 
creasing steadily in both volume and proportion to scheduled traff ic  until, in 1963, 
charter-f l ight  passengers  represented  17 p e r  cent  of scheduled se rv ice  passengers .  
S i n c e  then, however, the percentage has  fallen, no doubt due to the introduction of more 
competitive s u m m e r  f a r e s  on the scheduled se rv ices ,  and was about 13 p e r  cent in 1965. 
It i s  expected that the proportion of cha r t e r  to scheduled- se rv ice  passengers will con- 
tinue to fall  in the future ,  levelling off at  about 10 p e r  cent. 

Seasonal variations on the North Atlantic route 

15. Passenger  traff ic  on the North Atlantic foute  has always shown wide 
seasonal  variat ions between s u m m e r  and winter. The present  situation, a s  shown in 
Table 1, is that the peak passenger  traff ic  on scheduled se rv ices  occurs  in August in the 
w ~ s t w a r d s  di r rc t ion and is  just over  t h r ~ e  t imes  the average of the traff ic  ( in e i ther  
direct ion) in the foilo\sing \.:inter. In 1964 the average westward flow in August was 
8 , 8 0 0  passengers  pe r  day as  compared with 2, 600 per  day the following winter  o r  30 p e r  
cent of the August f igure.  Ten years  ago, in 1955, the winter flow was 38 p e r  cent of 
the August westxvard peak .  
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Table 1 

SEASONAL VARUTIONS ON THE NORTH ATLANTIC ROUTE 

(IATA Member s) 

Average daily traffic Daily traffic flow 
flow for peak month- for worst  quarter 
August, westwards of following winter 

Average of both directions 

Number of s cheduf ed-flight 
paesenger s per day: 

Number of scheduled flights per day: 
(and load factor) 

Number of charter -flight 
passengers per day: 

Load Factor 

Per cent 

Load Factor 

2 1 (55%) 
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16. To deal  ~ v i t h  this \ t ide variation in passenger demand, the a i r l ines  &lo- 
cate a i r c ra f t  to the route in nurnbera that w i l l  approxinrately mee t  the general  level  of 
summer  demand (from July to September)  with load fac tors  of 60 to 70 pe r  cent ,  accep- 
t ing a load factor of abotlt 90 per  cent in August in the westward direct ion,  although 
this alntost certainly means  that passengers  a re  turned away during this period. Then 
a i rc raf t  utilization is reduced the following winter so that frequencies fa l l  to abrtrlt G O  
per  cent of the  previous  sumrnerts level. At these  frequencies their  monthly load fac to r s  
a r e  of the o r d e r  of 30 to 40 p e r  cent, 

17. I t  m a y  be noted that  t h e  1963  winter passenger  flow figure, which w a s  
only 31 pe r  cent of the s u m m e r  peak, w a s  recorded af ter  th ree  y e a r s  in which s2ccial 
lf>\.- \ t . inter  f a r r s  had he rn  offered hy  the air l ines (on a 17- o r  21-day re turn  basis  not 
available in t h e  summer).  Up to 1962 it w a s  possible t o  interpret  the winter r e su l t s  as 
showing a tolerably good response to these  low-fare offers. By 1963, however,  i t  
seemed clear that the low winter f a r e s  w e r e  not achieving the bet ter  balance between 
winter and surrrnler that had been hoped for, It i s  t rue  that c h a r t e r s  were  probably 
carrying a proportion of the tour i s t s  looking for  cheap transportat ion in the winter,  but 
they were carrying an even g rea te r  proportion of the s u m m e r  tour i s t  t rade,  

18. The extension of the cheap excursion f a r e s  to the s u m m e r  season in 1964 
achieved an excellent response, The passenger  increases  in the 2nd and 3 rd  q u a r t e r s  
were  4r7 and 32  pe r  cent respectively, but of course  th i s  had the effect of accentuating 
the seasonal  variation. It s e e m s  probable that summer  traff ic  will continue to inc rease  
f a s t e r  than winter traffic a s  lower f a r e s  continue to  a t t r ac t  the s u m m e r  tour i s t  t rade,  
It is est imated that the relationship between the August  peak passenger  flow and the low 
winter average i s  l ikely to be about 4: 1 in 1970 and 5: 1 in 1975, 

19.  The  seasonal  variat ion in the number of char ter- f l ight  passenger s  per 
day i s  considerably g rea te r  than fo r  passengers  on scheduled flights,  a s  might be ex- 
pected since the cha r t e r  flights a t t r ac t  par t icular ly  the s u m m e r  tour i s t  t rade.  The 
;umber of char ter- f l ight  passengers  now reaches  about 1,300 p e r  day a t  the August west- 
ward peak. The winter level is only about 200 pe r  day, l e s s  than a sixth of the August 
figure. Table 1 shows the g rea t  expansion in North Atlantic passenger  cha r t e r  flights 
that has taken place since 1955. It will be noted that with approximately s i m i l a r  c h a r t e r  
f a r e s  in s u m m e r  and winter,  the s u m m e r  volume multiplied itself by 15 in the decade 
while winter t ra f f ic  only multiplied by about 4 ,  emphasizing once again the m u c h g r e a t e r  
s u m m e r  response to cheap fa res .  It i s  believed that the seasonal  variat ion in cha r t e r  
traffic between the peak daily flow in August and the average daily flow in the following 
winter will remain  at  about 6: 1. 
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Total pa2senger traffic forecasts 

20. Based  on the trend expectations described above, the f igu re s  for total 
daily passenger  flow on the North Atlantic, summer and winter, in 1'970 and 1'973 would 
be of the following order (including non- LATA airlines and the polar services) :  

North Atlantic Passenger ,Flow 

Including LATA and non- IATA, Scheduled and Charter 

Annual total Peak Month Low Period 
of passengers Daily average Daily average 

carr ied  on route for August, for following 
(counting each di- westwards win te r  in each 
rection geparately) direction 

Forecas ts  

1970 

Variation from the forecasts  - 

21. These forecasts  represent  what a r e  considered most probable estimates 
based an past trends and the stated assumptions, The actual results  in any particular 
year  wil l  vary  upwards o r  downwards f rom the forecasts  according to special circum- 
s tances  or to changes in the long- period trends. In a year when new cheap fa res  are 
introduced, the increase in passenger volume is likely to be greater,  In a year  when no 
new cheap fa res  are introduced, the increase is likely to be less. Many special factors 
also affect individual years, including traffic generators such a s  international exhibitions 
o r  olympic games, o r ,  alternatively, things that tend to reduce tourist  travel such a s  
s t r ikes ,  international tension, etc. The long-period trend may be affected by changes 
in governmental attitudes towards international tourism and fare  policies o r  in compe- 
tition f rom sea transport  and the tourist attractions of other regions, The effect of 
these unpredictable factors  can be taken into account when utilizing forecasts for  plan- 
ning purposes by estimating maximum probable figures and minimum probable figures 
above and below the forecasts,  This has been done in Diagram 1, using a variation of 
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p lus  o r  rrlinus 5 per  cent  f o r  the year  1966, f o r  which  the l e v e l  of fares  a n d  othr?r  rcle-  
vant  condi t ions  a r e  a l r eady  known, and i n c r e a s i n g  it to plus o r  minus 2 5  p e r  cent  in 197 5 
when the  variations in p r e v i o u s  years  could have a cumulative effect. 



14 LCACI Circular 76-AT/ 1 1  

CARGO VOLUME ON THE NORTH A?'L.AN'I'IC 

IATA and NON-1ATA AIRLINES 

f951-1965, F o r r ~ a e t r  to  1973 

For rtrtisties of thie graph see Table 4 
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11. CARGO TRAFFIC 

Current  t rends  

2 2 .  The increases  in the volume of North Atlantic cargo traffic,  as  repor ted 

month by month in 1964 and the f i r s t  half of 1965, were sso good that i t  seemed as 
though the long- hoped- for "breakthrough" had finally taken . place ( s e e  Qiagr-am 5) .  

Increases of 40 per cent  or more over the sanle rnont&'a$,rthe previous year  were  
r - o t - r  rrton d u r i n g  th l s  per l ad ,  and  for seve ra l  month6 DhC volume increase  o n  cargo 
flights w a s  close to 70  per c e n t .  If s u c h  r a t e s  of incre-ase were  maintained, by 1975 

cargo on ca rgo  f l igh t s  would outs t r ip  that on p a s s e w * '  flights by m o r e  than 2 to 1 and 
air  cargo would become the most important  cevknue source for the route. 

2 3 .  It is not probable that these rates of &crease will  be maintained, but i t  
is c lear  that North Atlantic a i r  cargo t raff ic  has bdth a goodaa tu ra l  r a t e  of i n c r e a s e  
i r respect ive  of reductions in r a t e s  and also a healthy responsiveness to r a t e  reductions, 
Between 195 1 and 1965 total cargo volume on passenger and cargo  flights increased  from 
8, 600 to 177,  000 tonnes, that is to say, multiplied ty a factor  of 20 (see Diagram 4). 
This increase  was part ly stimulated by ra t e  reductions and the general  cargo  r a t e  s t ruc -  
tu re  was changed th ree  t imes  (1955, 1961, and 19-64), but average revenue yield per 
tonne- ki lometre  remained approximately steady fo&.substantial periods (1 9 5 1- 1954 and 
1956- 1960) and fe l l  only about 40 per cent over the 15 years. The s ta t is t ics  suggest  that  
even when no new r a t e s  are introduced, North ~ t l a h t i c  air cargo  has  a tendency to in- 
c r e a s e  a t  about I 5  p e r  cent pe r  year ,  

24. The new cargo r a t e s  introduced in the middle of 1964, and therefore  not 
h a v i n g  f u l l  effect until 1965, appear from the P A A  North Atlantic f igures  to have produced 
a n  average reduction in yield per tonne-kilometre of about 16 per cent ( s e e  Diagram 3) 
and by 1965 volume had increased  8 5  per  cent. If 32 per  cent  of the increase  was due 
to the natural rate of increase  ( two year-s a t  '15 per cent per yea r  cumulatively), we may 
es t imate  that a 16 per  cent fall  in  r a t e s  *'-use$ ~ 0 i ~ r r . e  to expand about 40 per cent m o r e  
t h a n  it would otherwise have done (18.5 is  40  per cent above 132). This  would suggest 

,= 

that the elast ici ty of demand fer North Atlantic a i r  cargo t raff ic  was  of the o rde r  of 2. 5 
to 1 ,  but the rate reductions were  a tcompanied by a new ra t e  s t ruc tu re ,  nexv l a r g e  cargo  
a i rc raf t  and much sa tes  effort on the par t  uf t h e  a i r l ines .  

Load fac tors  

2 5. Up- to- date information concerning cargo load fac to r s  on the route is not 
available but they a r e  probably sdrnewhat low. In 1965, passenger  flights averaged about 
1. 9 tonnes pe r  flight and even cargo flights averaged only 14 tonnes p e r  flight. F o r  the 
passenger  a i r c ra f t  the cargo  load factor  i s  not so  important and in any event the ca rgo  
load represents  a sma l l  extra ' revenue.  The older cargo a i r c r a f t  (Super Constellations, 
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MONTHLY 1 9 6 1  - 1 9 5  
[On lATA scheduled passenger and cargo flights) 

For statiitics of this graph eee table 5 

See text pages 15 t o  17. 
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DC-7 '5 ,  ctc.  ) \,f.ith h igher  operating costs probably often operate  at a loss. The jet 
freighters a r e  at-jle to operate at a cost f igure  of about 7. 5 cents pe r  tonne-kilo~rletre 
a v a i l a b l e  (averaged for all operators on the route) ,  which, with average revenue yield of 
about 16 cents pe r  tonne- kilometre performed, would g ive  a break- even load factor of 
a b o u t  47  p e r  cent. 

26. The jet freighters should thus be making a profit a l r e ~ d y  (with average 
load factors at about 50 per  cent) and the continuing upward trend of demand should 
resul t  in both higher load factors  and a steady increase  in the number of cargo flights 
operated. There is every reason to hope that this upward t rend will be maintained by 
fur ther  ra te  reductions as the jet f re ighters  with their  large capacities and low operating 
costs finally replace the older piston- engine types. 

Forecasts  

27. It is  estimated that the volume of cargo o n  cargo flights will  increase at 
an average rate of 30  per cent per until 1970 and then at the rate of 25 per cent per  
year  until 1975 with rates  falling at about 5 per  cent pe r  year  in the f i r s t  period and 
about 3 p e r  cent per  year in the second period. The introduction of stretched vers ions  
of the present jet freighters between 1968 and 1970, and perhaps of inuch larger cargo 
or combined passenger/cargo aircraft between 1970 and 1975, should make these r a t e  
reductions possible.  It is not thought that the supersonic aircraft will greatly affect 
cargo rates or volume, but i f  their cargo capacity is smal l  as seems prcrbable, their 
introduction would mean proportionately less cargo spat e on passenger aircraft and 
proportionately more cargo available for the cargo services. 

I 

2 8. The resulting  forecast^ for cargo volume on passenger and cargo flights 
are shown in Table 4 and Diagram 4. The rnaxiknum probable variation from the fore- 
cast line i s  taken to  be from plus or minus fO per cent in 1966 to plus or minus 30 per 

I cent in 1975. I 



DIAGRAM b 

AIR MAIL VOLUME ON NORTH ATLANTIC 

195 i - 1965, Forecasts to  1975 
(IATA and other flights) 

For statistics of this graph see Table 6 

See t e x t  page 19, 
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111. AUR MAIL TRAFFIC 

Present trends 

29. Air mail plays a small part  in the economics of North Atlantic air 
services--about 6 per  cent in volume, 10 per cent in revenue, and both these per- 
centages a r e  tending to fall since mail volume is  not increasing as  fast  a s  that of 
passengers and freight. Its volume tends to be much affected by the arrangements made 
by the U. S. Government for the carriage of mail to U. S. personnel in Europe, which 
often involves large contracts for the civilian airlines. Much of this goes on cargo 
flights where it can account for rapid increases in the total volume as,  for example, 
between the years 1957 and 1961 when North Atlantic mail traffic on cargo flights m o r e  
than tripled in four years, 

Forecasts 

30 .  Such periods of rapid increase tend to be followed by periods of relative 
stagnation and to make it difficult to forecast the results for any particular year. In the 
long period, however, the trend i s  expected to continue approximately a s  in the past 
with increases in volume of about 55 per  cent each five years o r  about 9 per cent per 
year. The overall average re% enue per mail tonne- kilometre performed received by the 
airlines on the route is expected to fall slightly (perhaps by about 2 per cent per year) if 
governmental policies continue unchanged, but these rate reductions a r e  unlikely to affect 
the postage rates paid by the public and it i s  clearly an inelastic market. The main 
volume increases (apart from the changes in the U. S. military contracts) come simply 
from the expansion of general economic activity in Europe and North America. In the 
absence of information to the contrary, it i s  assumed that the volume of U. S. military 
mail travelling on the civil airlines will remain about constant, 

31. The resultant forecasts a r e  shown in Diagram 6 and Table 6.  The maxi- 
mum probable variation from the forecasts is  taken to be from plus or  minus 5 per cent 
in 1966 to plus o r  minus 25 per cent in 1975. 
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GENERAL ASSUMPTIONS UNDERLYING THE FORECASTS 

( 1 )  t ha t  cconornic development in North America  and Europe  in m a t t e r s  affecting the 
demand f o r  transportation on the North Atlantic route (e, g. , population, industrial 
productivity, rniddle- and upper- c lass  incomes) will continue to expand approxi- 
mately on present  trends; also, that there will be no major war o r  general economic 
depression; 

( 2 )  that there will be no major change in  the competition offered by surface v e s s e l s  on 
the North At1 antic route; 

(3 )  that average unit operating costs on the route, taking all a i r l ines  together, will con- 
tinue to fall* at about 2 per  cent pe r  year  until 1973 when the curve is likely to 
flatten out owing to the introduction of supersonic a i r c r a f t  a t  somewhat higher unit 
costs; 

(4) that average f a r e s  on the route will continue to fall, probably by the introduction of 
special cheap rates at off- peak times, at about 3 per cent p e r  yea r  until 1970 and 
then at  about 2 per  cent per year;  

(5) that average cargo and mail  r a tes  on the route will fall at about 2 per  cent per year 
until 1975; 

( 6 )  that the North Atlantic air route has at the present  time a itnatural ' '  r a t e  of passen- 
g e r  traffic increase averaging about 9 per  cent p e r  yea r  e v e n  if fares are not 
reduced; cargo traffic has a "naturalt' i nc rease  rate  of about 15 per cent and mail, 
a increase rate of about 9 per  cent; 

(7)  that the passenger elasticity of demand on the route is about 2: 1, higher in the 
summer,  lower in the winter ( s e e  Appendix 1.0 and that cargo elasticity is some- 
what higher, perhaps about 2, 5: 1 ;  

(8) that s tretched vers ions  of the pres s r t  generation of long- range jets with maximum 
seating capacity up to about 250 seat,s will. be introdrrced on the route in the next five 
years  and possibly much larger passengrr, /freight aircraft in t h e  period 1970-1975. 

( 9 )  that a Mach 2 ,  air l iner  with about 125 seats  and higher  unit operating cos t s  than 
contemporary subsonic jets wil l  be introduced from 1972 onwards; that a Mach 3 
airliner with about 225 seats  and somewhat lower operating cos t s  than the Mach 2 
aircraft will be introduced from 1974 onwards. 

4 This irnplies an assumption that there  will not be an.; suc-Jden and l a r g e  increase in 
the costs over  which the ca r r i e r s  have no control. s u c h  a s  c h a r ~ e s  - f o r  a i r p o r t s  and 
route facilities, insurance c o s t s ,  fuel taxes, etc.  
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APPENDIX ZI 

NOTES ON THE CONCEPTS OF ELASTICITY OF REIMAM=, 
fG USED u\r THE STUDY 

1. The concept of elasticity of demand as a tool for economic analysis has 
many defects. It is defined differently by different people; 'It is normally used to relate 
market response to price reductions, but some people use it to measure response to 
other changes such as  improvements in the quality of the product o r  to greater  adver- 
tising o r  sales effort, and it is  never possible to know how much these lat ter  factors  
affect the response to price reductions. Pr ice  reductions a r e  seldom simple and there 
is little agreement a s  to how they should be measured o r  as to how to take into account 
things like general price inflation, r i s e s  in consurnerst incomes, o r  changes in corn- 
petitive prices. The statistics of the volume of demand in relatian to price changes in 
the past often suggest widely different elasticities of demand for different years,  

2. The concept i s ,  nevertheless, basically simple and definite. It endeavours 
to answer the question: by how much will sales increase in anyparticular market  if pr ice 
is  reduced by a certain amount? Anyone who is trying to forecast  'the future trend of a 
market where prices m a y  be changed must t ry  to answer questions of this kind. The 
following notes indicate the way in which the concept has been defined and estimated for 
the purposes of this report: 

Elasticity of demand i s  here  taken to relate increases in traffic volume 
on the North Atlantic route to decreases in fa res  and rates. The traffic 
increase i s  measured as a percentage of volume ( e ,  g . ,  in the number of 
passengers o r  tomes  of freight carried), The reduction in fa res  o r  ra tes  is 
measured a s  a percentage change in the average. The relationship be- 
tween the two percentages i s  expressed a s  a ratio. Thus if a 10 per  cent 
reduction in fa res  produces a 20 per  cent increase in volume, the 
elasticity of demand is said to be approximately 2: 1. (For  large  changes, 
ratios must be used instead of percentages so that an elasticity of 1:1 
describes a market situation where a price reduction will produce just 
sufficient increase in sales  to yield the same gross revenue a s  before.) 

(ii) An attempt has been made to separate the effect of price reductions from 
al l  other market changes so  that the percentage increase in volume used 
in the calculation is that produced by the f a r e  reductions, above and beyond 
.any increase due to other factors, 

(iii) The main other factor i s  the natural resilience of the market which pro- 
duces what i s  called a "naturaltt ra te  of increase each year.  In the case 
of the North Atlantic a i r  route, this lfnatural ' t  market resilience is due to 
the steady annual increase in population and incomes and economic activity 
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on both sides of the Atlantic,  The general  tendency towards inflation of 
cos t s  and incomes is thus incorporated in the 7'natural" ra te  of increase 
and is not separate ly  considered, The sales  effect of norrlzal adver t i s ing  
effort is also considered to  be inc1udt.d in the t inatural t i  increase,  but i t  
is assun led  that there  will  h e  special extra sa les  and  advertising effort 
assoc ia ted  ~ v i t h  any reduction in fares  o r  rates.  

iv)  The effect on the market of a reduction in fares o r  rates is assunled to 
fast for  several  years, d u r i n g  each of which a percentage increase w i l l  
be added to the HnaturalT' r a t e  of i n c r e a s e ,  which is assumed to remain 
approximately constant, 

V)  Changes in the quality of the product (whether for  better o r  for  worse) 
have not been offset against changes in fares or  rates.  Thus the sur- 
charge fo r  jets was taken to represent  a fare increase although the  
passenger  may have got bet ter  value for  inoncy. Similarly,  tour is t  fares 
are  regarded as lower than first- class f a r e s  in spite of the fa-ct that the 
tour is t  passenger  gets proportionately l e ss  space to sit in. 

vi) Average fares and fre ight  r a t e s  a re  considered to be measured  by the 
average revenue yield to the carriers per  passenger-kilornetre o r  per 
tonne-kilometre performed.  In the absence of data  concerning the route 
as a whole, the average  revenue yield for  the Pan- American Atlantic 
Division has been taken a s  indicative of the situation on the whole route. 



Table 2 

PASSENGER TRAFFIC FORECASTS ON THE NORTH ATLANTIC 

Toms on mutea north of 400, including 8cheduled .nd 
non-lacheduled, XATA snd nosUTA and the Polar rout8 

Pussengers on 
U i ' A  ::chedulec! 
operations 

Note; All figurea rotpddad off in third or fourth place. - 
Sourcee: M A  traffic from U T A  published statistics. 

BOB-UTI traffic frca ICAQ Joint Support urd M f i c  Control dab, 
Collrmn-.t 1 aad 2 from ZILTA statistics. Forecasts as in text .  
~olumn 3 taken at 3% of column 1. 
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Table 3 

CHANGES IN NORTH ATLANTIC TRAFFIC FORECASTS 

Passengers on IATA Scheduled Services 

Repor,ted.number of 
IATA schre@, service 

passengers w r  annurn 

1960 - 
forecasts 

'000 
I 

2 270  
2'420 

Trend: - 
3.070 

17% p. a. 
Cur r e lit 

forecasts 
. ' 0 0 0  

9 350 
f 0 500 

Trend: - 
12 000 

13% p. a. 

Sources: 1951 - 1965- - IATA North Atlant ic  Traffic S ta t i s t i c s .  
1960 fo recas t s  for 1960-1975--1GAO Doc $ 0 8 7 - 6 1 9 2 5 ,  pp. 43 and 107. 

~ o t e : *  - All  data relates to scheduled s e r v i c e s  of IATA m e m b e r s  on  North At lant ic  
route,  including t@polar" services, excluding non-IATA air l ines ,  s e r v i c e s  
across mid-Atlantic (south of 400) a n d  partial c r o s s i n g s .  The effect of 
excluding polar f l ights  would be to  reduce the  f i g u r e s  by about 47,. The 
effect  of adding non-IATA scheduled s e r v i c e s  would be t o  i n c r e a s e  the 
f igures  by about 370, 
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Table 4 

NORTH ATLANTIC CARGO TRAFFIC 

1951 - I975 

Cargo on IATA Scheduled Services Number of IATA Gargo on Tot a1 
scheduled non- sched, car go 

O n  pass. On cargo Total on all cargo fliehts and volume 
service s services services non-ZATA flights 

' 0 0 0  tonnes ' 000  '000 tonnes 

(FOREGASTS) 

Sources: Columns 1 - 4--from LATA statistics, Foreca5ts a s  i r t  text, 
Column 5--up to 1964, IATA charter cargo plus :OW oi srhiduled ca rgo .  After 1964, 

10% of scheduled cargo. 
Column 6 -  - column 3 plus column 5 .  
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Table 5 

N O R T H  ATLANTIC CARGO TRAFFIC O N  IATA SCHEDULED F L , I G ~ ~ ~  
-- 

h4ONTHLY 196 1 - 1965 

On - Passenger Fl igh t s  

T o n n e s  

J a n u a r y  
February 
Mar  th 
Apr i f  

May 
J u n e  
Ju ly  
August 
September 
0ctober 
N o v e n ~ b e r  
Decerr,ber 

January 
February 
Mar ch 
April 
May 
June 
July 
August 
September 
October 
November  
December 

Sanuar y 
F e b r u a r y  
M a r c h  
Apr il  
May 
J u n e  
J u l y  
August 
September 
October 
November  
D c c e n ~ b e r  

O n  -- C a r g o  l ~ l i g h t p ~  
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Table 5 (Conttd) 
- . .  

O n  cargo Flights 

Tonne s 

January 
February 
Mar ch 
Apr il 
May 
June 
July 
August 
September 
October 
November 
December 

January 
~ e b r : a r ~  
Mar ch 
Apr i f  
May ' 
June 
July 
August 
September 
October 
November 
Re cethber 

Source: IATA North Atlantic Traffic Statistics. 



Table 6 

MAIL TRAFFIC ON BOKTH ATLANTIC 

IATA and other flights (including Polar flights) 

Mail on U T A  Services 
-- --+--A -- --IIC*-.--..- --III_- 

Cargo & Charter 
Pass. Flights Flights 

-- - - -- * 
Tota l  To ta l  

a l l  Servikes 

Sources: Cols 1-3 f r o m  IATA figures. Forecasts taken a t  +@ each year. 
Col. 4 taken a t  596 over IATA total. 
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Table 7 

Of1 THE KCRE3 ATUNTIC ,%UTE 

(Yearly iL Quarterly 195% - 1965) 
In United States Cents 

and Quarters 

1951 - 1st quarter 

1952 - 1st quarter 

1353 - 1st quarter 

I I 

1955 - 1st quarter 4.84 51.1 26.9 52.4 30.8 - ~d 4.95 53.9 26.6 LSCr.4 28- 6 
- 3rd 4.73 52.0 25.7 m.2 26.4 - 4th 4-85 52e2 24.4 44.9 ne5 

YWW 4e83 52.4 2 5 8  43e8 28.1 I 1 I 

1956 - 1st quarter ? 4+W 5k.6 25.2 W.9 %*4 - 2nd 5 e 1 8  56.4 25.5 44.3 2'7.3 - 3rd 4.93 54.7 251'7 3 - 8  24.7 
- 4th . 5.10 5 4 3  'I 24.9 45.2 28,8 

1 
Year 5 433 54.7 25.3 44.4 27e5 I 1 

I 

(a) Scheduled Services. 
(b j Scheduled and nun-scheduled services. 

Source F A A  Atlant ic  3 tv i s ian  
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and aclrters 

1958 - 1st quarter 

Year 
L 

1960 - 1st quarter - 2nd 
- 3rd - 4$h 

1 Year 

1961 - 1st quarter 
- 2nd - 3rd 
- 4th 

Year 
L 

1962 - 1st quarter 
- 2nd 
- 3rd - 4th 

Year 

1963 - 1st quarter 
- 2nd 
- '3rd - 4th 

Year 

4#77 

4,92 
4.88 
4,64 
4-51 
4.72 

4.52 
4164 
4.43 
4.32 
4.48 

51.5 

16.3 

17,3 
15=3  
15m3 
16,6 
16,2 

15,2 
15.1 
17. ij 

32.8 

41.7 
29-1 
27 1 
7305 
31-5 

.55,7 
2aa5 
22.9 

20.2 
17-7 
15.3 
15.8 
16.9 

17,6 
16.2 
15,3 
15.1 

26,Q I 41.4 I 

19.0 

E.9 
17.7 
16,5 
16e6 
17.3 

26.2 

43*T 
7405 
31.3 
31.2 
34.2 

39.Q 
37.3 
71.2 
We 6 

45.7 

44.6 
4d18 
4 1  .cJ 
4LG 
31,4 

1 4.113 

25.2 
24 .0 
21,5 
21.0 
22.6 

22.0 
18.8 
17,5 
19.0 
19.1 

17.2 
17.7 
17.7 
l%S 
la. 1 

17,9 
19.9 
20. l 
18.4 

4.26 
4.41 
4.21 
3.98 
4.21 

3. 9a 
4. 36 
4.15 
4-15 

1964 - 1st quarter 
- 2nd 
- 3rd 

46,2 
39.1 
56,8 
41e0 
40,8 

53.9 
52.9 
53.4 
48e9 
51-2 

46.7 
4d.2 
46.1 
43.5 
46*1 

43.6 
47.7 
4 5 3  
35 *4 

4.m 
3.72 
7.73 

1965 - 1 s t  quarter 
- 2nd 
- 3rd 
- 4th 

'fear 

24 -4 
21,l 
;Li),5 
21.3 
21.6 

3.72 
3 75 
3. 64 

49.6 
41.3 
$2 . 3 

I 

- 4th 
Year 

15.0 
15.3 
10.3 

49.9 
, 

50.5 
48.4 
47.3. 
48.9 

'3.72 
3.78 

21.8 
21.6 
20.5 
18.3 
23.3 

50.6 
39.7 . 

33.6 
'57 • 3 
X.8 
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ICAO TECHNICAL PUBLICATIONS 

The following summary gives tire statzcs, and also 
describes in general terms ihe contents o f  the various 
series o f  technical publications issued by the In!er- ' 

nationat Civil Aviatian Organization. I t  does not include 
sp~cialized pub/ications that do not fall sbecifically 
rvithin one of the series, such as the I C A ~  Aeronautical 
Chart Catalogue o r  the Meteorological Tables for 
'International Air Navigation. 

INTERNATIONAL STANDARDS AND RECOM- 
MENDED PRACTICES are adopted by the Council 
in accordance with Articles 54, 37 and 90 of the Con- 
vention on International Civil Aviation and are desig- 
nated, for convenience, as Annexes to the Convention. 
'l'lle uniform application by Contracting States of the 
specificat ions camp rised in the In ternat ionai Standards 
is recognized as necessary for the safety or regufarity 
of international air navigation while the uniform appli- 
cation 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 International Standard is essential to the safety or 
regularity of international air navigation, In the event 
of non-compliance with an International Standard, a 
State has, in fact, an obligation, under Article 38 of 
the Convention, to notify the Council of any differences. 
Knowledge of differences from Recommended Practices 
may also be important for the safety of air navigation 
and, although the Convention does not impose any obli- 
gation with regard thereto, the Council has invited Con- 
tracting States to notify such differences in addition to 
those relating to International Standards. 

PROCEDURES FOR AIR NAVIGATION SERV- 
ICES (PANS) are approved by the Council for world- 
wide application. They comprise, for the most part, 
operating procedures regarded as not yet having attained 
a sufficient degree of maturity for adoption as fnter- 
national Standards and Recommended Practices, as we1 I 
as material of a more permanent character which is 
considered too detailed fo r  incorporation in an Annex, 
or is susceptible to frequent amendment, for which the 
processes of the Convention would be too cumbersome. 
As in the case of Recommended Practices, the Council 

has invited Contracting States to notify any differences 
between their national practices and the PANS when the 
knowledge of such differences 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 a re  prepared in 
consolidated form, since certain of the procedures apply 
to overlapping regions or  are common to two or  more 
regions. 

The f offowitlg publications are prepared b y  trzrtkority 
nf the Secretory General in accordance with ihtt 
principles and policies approved by the Councii. 

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

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

AIR NA YIGA TION PLANS detail requirements for 
facilities and services for international air navigation in 
the respective ICAO Air Navigation Regions. They are 
prepared On the authority of the 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, 

ICAO CIRCULARS make available specialized in- 
formation of interest to Contracting States. This 
includes studies on technical subjects as well as texts of 
Provisional Acceptable Means of Compliance. 






