
ICAO CIRCULAR 2 S A T M  

C I R C U L A R  1 

IN FARES, RATES AND COSTS 
FOR INTERNATIONAL AIR TRANSPORT 

Approved by the secretary ~snsra4 
and published under his authorm 

I N T E R N A T I O N A L  
C I V I L  A V I A T I O N  
O R G A W I Z A T I O P 1  
MONTREAL CANADA 



Puhli.~hed in sewrate EnXlish, French, Rus.rian and Spanish edirintu by rhe International Civil 
A viuiion Org~nizatfon. A / I  r.nrre.~p~~rzdence, excep f orders crnd .rubscriptions, ~hould be 
uddres.wd fi) ihe Secrelury Gen~ml. 

Orders Tor this publication should bc sent 10 onc o f  the foIlowing addresses, together wiih the appropriate 
rtmia;lncc (by bank dwft. chcquc or moncy order) in U.S. dollars or the currcncy of the country in which 
Ihc ordcr i s  plxcd. 

Drcumcnt Sales Unit 
Intcmaiional Civil Aviation Oqanimrion 
1000 Shcrbrooke Slrccr Wcsl, Suite 400 
Montreal, Qucbcc 
Canada H3A 2R2 
Tcl.: (5 14) 285-821 9 
Telex: 05-245 13 
Fan: (514) 2%-4772 
Sitarcx: Y ULCAYA 

Crcdit card orders (Visa or Arncricnn Express only) arc acceptcd at the slbovc addrcss. 

ERYPI. ICAO Reprcsenta~ivc, Middlc hst  Ot7ce, 9 Shagarci El Dorr Street, amalck 1 I 2  1 I ,  Cairo. 
Fr~~nc~c- .  Rcpdx;cntant dc I'OACI. Bureau Europe ct Atlontiquc Nord. 3 bis, villa  mite-~cr~cw 

92522 Ncuilly-sur-Scinc (Cedex). 

Indir~. OxCard Bouk and S~atianery CQ.. Scindia House, New Delhi or 17 Park. S~ree~,  Calculla. 
J I I ~ U I I .  Japan Civil Avilltion Promotion Foundation, 15-1 2. I -chomc, Toranomon, Minalo-Ku. Tokyo. 

K P ~ ~ W I .  ICAO Represeniativc, Easleem and Soulhcrn African Ofice, U n i t 4  Nations Accommodation, 
P.O. Box 46294, Nairobi. 

Mexi~.n. Rcprcscnlanlc dc la OACI. Oficina Noncnm&rica, CcnlroamCrica y Cari be; 
Apanadu postal 5-377. C.P. 06500. MCxico. D.F. 

Prm. Rcprcscntanlc de la OACI, Oficina Sudarnbrica. Aparlndo 4 127, Lima 100. 

Sase~rd. Rcp&cntant dc I'OACI. Bureuu Afriquc occidentalc ct centrille, Boitc postale 2356. Dakar. 

Spclri~~. Pilot's. Suministros Aeronfiuticos, S A.. UUliscs, 5-Olicina Nlirn. 2,28(343 Madrid. 

77luilrtnd ICAO Rcprcscnlativc. Asia and Prtcilic Office. P.O. Box 1 1 ,  Samyaek Ladprao. Bangkok 10901. 

Uuitlirrd Kingd~m. Civil Aviation A ~ h o r i t y ,  Printing and Wications Smvices. Greville House, 
37 Gnlton Road. Chcltcnham. Glos.. GL50 2BN. 

The Catalogue of ICAO Publications 
and Audio Visual Training Aids 

Issued annually, the Catabgue lists all publications and audio visual 
training aids currently available. 

Monthly supplements announce new publications and audio visual 
training aids, amendments, supplements, reprints, etc. 

Available free from the Document Sales Unit. ICAO 



Table of Contents 

Page 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Passengertraffic 2 
Freight andmai l  traffic . . . . . . . . . . . . . . . . . . . . . . .  4 

3 . REQIOZJAt DIFFEREMCES X I  SCHEDULED PASSBEER 
FARES AMD RELATED COSTS . . . . . . . . . . . . . . . . . . . . . . .  10 

. . . . . . . .  Over-all financial results by international route group 10 
comparison of results fo r  1989 with those fo r  1988 . . . . . . . . . .  12 

. . . . . . . . . .  variations in revenue/cost ratios amongst airlines 14 

4 . FACTORS CAUSING REQXQHAL DIFPLREMCES 'I# COSTS . . . . . . . . . . . .  17 

Aircraft mix and stage length [factors a) and b)] . . . . . . . . . .  17 
Prices for aircraft f u e l  and oil [factor c)] . . . . . . . . . . . . .  21 
Airport and associated charges [factor dl1 . . . . . . . . . . . . . .  22 
Loadfactor  [ f ac tore ) ]  . . . . . . . . . . . . . . . . . . . . . . .  22 
Other causes of regional differences in costs . . . . . . . . . . . .  22 
Summary of causes of regional differences in costs . . . . . . . . . . .  25 

. Appendix 1 Data aoureea atla coverage . . . . . . . . . . . . . . . . . .  27 

S o u r o e s o f t h e d a t a  . . . . . . . . . . . . . . . . . . . . . . . . .  27 
Coverage of the data . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

Appedix 2 . Method of analysia and margins of uncertainty . . . . . . . .  3 3  

Method of analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  
Margins of uncertainty . . . . . . . . . . . . . . . . . . . . . . . .  36 

Ag~endix 3 . Queetiontrairerr relating to revenuee and costa . . . . . . . .  39 

I . Facsimiles of questionnaires and attachments . . . . . . . . . . .  39 
I1 . Respondents to questionnaires . . . . . . . . . . . . . . . . . .  43 

The designations employed and t h e  presentation o f  the 
material in this publication do not imply r he  expression of 
any opinion vhat~oever on the parc of ICAO concerning the 
legal status of any country. terr i tory.  city or area ar of 
its authorities. or concerning t h e  delimitation of its 
frontiers or boundaries . 



1. This study has been Prepared pursuant to ICAO ~ssembly Resolution 
~21-26 [Clauses lb) and d)], which directs the Council to undertake analyses of 
regional differences in the level of international passenger fares and corres- 
ponding differences in the level of airline costs. Covering the year 1989, this 
study is the fifteenth in an annual series, the one for the year 1988 having 
been published as Circular 228. 

2 .  For 17 international route groups, comprising a l l  international 
routes, passenger, freight and mail revenue yield data are presented in 
Chapter 2 for,seheduled services along with passenger and freight revenue yield 
data for  non-scheduled operations. For the same route groups regional 
differences in the costs related t b  the scheduled service passenger yie lds  are 
presented in Chapter 3 .  Finally, certain of the causes of regional differences 
in costs are identified in Chapter 4 ,  

3 .  The sources of data used in the study are: given in Appendix 1 
together with information on the sample s i z e s  on which revenue and cost data are 
based. The method of analysis used in the study is presented in Appendix 2 
together w i t h  information on the margins of uncertainty which should be borne in 
mind when considering the results of studies of this kind. 

4 .  Overviews of published passenger fares and freight rates are 
available in separate annual publications issued by the Organization in response 
to Clause la) of Assembly Resolution A21-26. Circular 224 covers September 1989 
and Circular 231 covers September 1990. 

5 .  Unless indicated otherwise, a l l  references i n  this Circular to 
"centsa mean "U.S .  cents", and all references to "dollars" mean "U.S. dallnrs". 



2 .  LEVELS OF FARES AUD RATES 

Paaeenger traffic 

1. Estimates of average unit passenger revenues in 1989 by route group 
are presented in Table 2-1. 

2 .  The first column of data in Table 2-1 shows the average revenue per 
passenger-kilometre for  scheduled passenger traffic on each route group. The 
data are presented without distinction among class of travel or among fare type. 
Thus they represent the over-all weighted average for all individual routes on 
all route groups and for a l l  the fares that apply. The over-all average revenue 
per passenger-kilometre was estimated at 8.23 cents for 1989, but the route 

- group averages vary from a high of 17.7 cents in local Europe t o  a low of 5.5 
cents on routes acrass the South Pacific. 

3. The second c o l m  of data shows the average revenue per passenger- 
kilornetre for non-scheduled passenger traffic recorded for each route group. 
The figures here range from a high of 16.4 cents in local Middle East to a low 
of 4.1 cents on routes between Canada, Mexico and the United States, and across 
the North Atlantic. On s o m e  route groups, notably those where the  revenue yield 
is comparable to or akove that from scheduled services, the non-scheduled 
traffic concerned is of a very limited volume and highly specific nature, 
carried on an ad hoc basis at a relatively high cost (e.g. in local South 
America and local Middle East), while on other route groups the traffic is of 
greater volume and carried on a more regular bagis at a lower cost ( e - g .  in 
local Europe). The third and fourth data columns of Table 2-1 show the reported 
non-scheduled revenue per passenger-kilometre for traffic carried by scheduled 
airlines and for  traffic carried by non-scheduled operators; there are in some 
cases significant differences between the two figures in the same route group. 

4, The final four columns of Table 2-1 show unit revenues for scheduled 
services and non-scheduled flights in terms of the average revenue per seat- 
kilometre. The effect of the higher load factors generally achieved by 
non-scheduled flights compared with scheduled services is brought o u t  by t h i s  
presentation. However, in a few cases, such as for routes in local A s i a / P a c i f i c  
and between Europe/Middle EastJAfrLca and AsialPaeifie, the average passenger 
load factor achieved on scheduled services is so high (over 70 per cent) that it 
matches or exceeds the load factor reported for non-scheduled services. The per 
seat-kilometre revenues for non-scheduled operations are in most cases much 
closer to the revenues for scheduled services than the comparable per passenger- 
kilornetre revenues. 

5. Dn a world-wide basis the estimated average revenue per'passenger- 
kilometre for scheduled services (excluding incidental revenues) at 8.23 cents 
in 1989 showed an increase of about 1 per cent over the 8.17 cents recorded for 
1988. Among the individual route groups, of the 16 route groups fo r  which com- 
parable data are available eight showed little or no change in revenue yield 
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T a b l e  2-1. Estimated avsrage unit  pamaanger revenues 
by international route group', 1989 

Revenue [cenas) pea passenger-lfllometm Revenue (bents) per saabkkmhrl 

MorwxWuled fllghts 

ey Her- 
Al wtronal By 

categ* schedlrled other 
&a airline3 carders 

I. Elelwean North America 
and anml Arne+ 

2. BetHFPenandWihCenlral 
America and CsribBean 

3. -Beiwwll Canada, Maxim 
and W United Stabs . ' 4  

bean and South Ametica 5 

5. LmdsOuthAm9riea 14 

6. ,Loea!Eumpe 4 

7. Local Middle East 26 

8. Lo~alAfriea 11 

9, BetweanEumpoand 
M M e  East 7 

37 3.7 . - 
9-4 9.4 - 
4.3 43 4.1' 

7.4 7.4 - 
5.4 5.4 - 

4.8 4,8 , - 
10, Betwen EulupMddle, 

East and Atrica 5.2 . 3.4 ' 8.0 4 .O 2.3 5.0 

11. North Atlantic 4.1 4.1 . 4.1 3.3 3.2 3.4 

12. Mid Atlantic 4.5 6.2 4.5 3.6 4.1 3.6 

t3. South Atlantic - - - - - - - 

14. Local AsialPaEific 9.1 9,l - 5.5 5.5 - 
15. Between E u e d d C  

, EasllAfriea and AsialPadic 7.0 10.2 3.7 ' 5.1 6.8 3.0 

re. N~mdtrrdlWid Pack  5.3 5.3 - 4.6 4.6 - 
17. SouthPaeific - - - - - - 
1. DataIwschedyledswYkss, ~ ~ m d , m ~ d ~ l v e I w ~ ~ ~ ~ i n t b r m r l e ~ c l l n c a m e d B a d a l o r  

no*schduled fRghts mpresm onty atviers la which suBwtardive Information was mallable, and we aQ prment6d where they Include two or more 
cawlam. The represenbdh nature Of Zhe data for Imlh scheduled w k e s  and mscheuuled fllghts is descrbed In -I-& 1 and the marglm ol 
uncmainty to be taken ~nto acmud mgwng the scheduled service data #e discussed In kppendbc 2. 

2. Mare W a i M  defh~Iron of the rode groups be found In & p a w  3 on the reverse ot the reven* quesliomalre. 
3. These fwres do no! generany lndude such ~mtdemal opwating revenues as may be atInMed to tmetrvational pa-= traftlc. On hdlviduat mute 

groups Incjdemal operating revenues not ~ncluded m y  reprwnt up to an 8UdBlona! 3 per cenf over Ib average r w a m  quoted. 
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f r o m  1988, five showed increases and the remaining three showed a decrease. 
Showing significant increases were routes between Canada, Mexico and t h e  United 
States Ifrom 6.8 to 7.6 cents), in South America (from 9.3 to 9.5 cents), across 
the M i d  A t l a n t i c  (from 6.2 to 6 . 4  cents); and across the North and Mid Pacific 
(from 6.7 to 7.0 cents). Significant: decreases were shown on routes in local 
Europe (from 18.4 to 17.7 cents), between Europe and the Middle East (from 8.9 
to 8.6 cents), and between Europe/Middle East and Africa (from 8 . 9  to 8.6 
c e n t s ) .  The decreases or small changes in revenue yields shown for routes 
involving Europe, the Middle East and Africa in part  reflect the strengthening 
of the U . 5 .  dollar against most of the national currencies in those areas. 
Hence the relative change between 1988 and 1989 would in many cases be signifi- 
cantly different if expressed in the national currencies of the airlines con- 
cerned. A brief evaluation of this effect is given in Chapter 3, paragraphs 10 
and 11. 

6. The analyses above relate only to the average unit  revenues fo r  all 
airlines combined on each route group. There can be wide variations around 
these averages shown amongst individual airlines. In the ease of scheduled 

- services the variation amongst airlines of the revenue per passenger-kilometre 
for each route group is shown in Table 2-2. For a few route groups the unit 
revenues for individual airlines do not vary very much from the route group 
average (for example for routes across the North Atlantic). However, on most 
route groups the u n i t  revenues differ significantly amongst airlines, reflecting 
differing route structures and traffic m i x  amongst other factors. 

Freight and mail traffic 

7.  Average reported unit freight and mail revenues i n  1989 by inter- 
national route group are presented in Table 2-3. 

8 .  The first column of data in Table 2-3 shows the average revenue per 
tonne-kilometre performed for all scheduled freight traffic on each route group 
whether carried on passenger, combination or all-freight aircraft, The varia- 
tion among route group averages is even more marked than in the case of sche- 
duled passenger traffic, ranging from a high of 72.0 c e n t s  in local Europe to a 
low of 20.2 cents  on routes across the North Atlantic. Comparing with data for 
the previous year, six route groups out of the 17 showed some increase while the 
remaining 11 route groups showed a decrease. The largest increases Were for 
routes between North America and Central Arnerica/Caribbean (from 33.8,to 3 8 . 7  
cents), and for routes between and within Central America and t he  Caribbean 
(from 4 5 . 0  to 54.1 cents). The largest decreases in revenue yield were recorded 
for routes in local South America (from 4 4 . 0  to 36.0 cents), local Europe (from 
81.5 to 72.0 cents), i n  local ~ f r i c a  ( f r o m  5 7 . 4  to 51.2 cents), between Europe 
and the Middle East (from 34.0 to 31.7 cents), in local A s i a J P a e i f i c  (from 36.9 
to 33.6 eents), and across the South Pacific (from 23.8 to 20.9 cents). The 
relatively large change in revenue yield on routes between and within Central 
America and the Caribbean, and in local South America should be considered in 
the context of the lower representation of airlines from these areas in 1988 
{only t w o  airlines compared w i t h  three in 1989 fo r  Centra l  America and the 
Caribbean and seven airlines compared with twelve in 1989 for local South 
America) . 



Table 2-2. variation in nehedulsd pasompmr mvmnue yield ammg airlin*~, 1909 

2. Central Amatica 

1 0  4 4 2 1 . 1  

5. South Amlriea . 2 5 1 0 2  

6. Europe 

7. M i l e  East 1 1 1 1 1  

8. A f l i a  

9. Eumpe-Middle East 

10, Eumpe-Africa 

12. Mid Atlantic 12 1 0 2 - 5  -3  1 

15. South Atlantic 15 1 6 3 3 2  

14. AsWacific 19 - a i $ 6 3 1 0 0 0 p 0 ~ - 1  

15. ~urn~e-~sial~-acific - 4 0 1 6 1 0 7 7 7 0 2  

16. NorthMid Pacific 14 4 2 , 2 3 2 1  

17. south pacific S I ~ ~ ~ O O O O O I  

I .  In the of 24-25 (1). 
2. In the raw of 33-34 (1). 

4 .  
k 
In'  
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Tabla  2-3. Estimated average unit  freight aad mail revanusB 
by intenational routs group, 1984' 

Fre$tM ( C e W  Per t- perMrmed 

M a  Fevanue 
~ s d s e ~  . (-1 

p r  tmw- 

2. Central America 43.7. , 
- ,  49.8 

3. MomAmerica - ,  

4. NOrdh-SaPrlh &ma 

5. South h r b a  

6. EU- 

7. W e E a s t  

8, A f M  58.9 - 

9, Eumpe-MWe East 

lo. Europe-Ahiea 

11. North Atlantic 

12. ' MM Al lWc - ., ,54.1 

13. S d l  Meartjc , 59"l 

14, . AsialPaeifie 

15. E~mpe-&dh~f ic  ' 

16. NorthMU Pacific -;  

17. SO@ pacific 

1. Data repsent arty &rs Iw wPlich &dadw I n l o m a t h  was mailde and are om p d d  Where they include tWo or m m  W*i. The 
mpmmntalhre nature of t b  data Is descrlbad In Appemdh 1. 
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9 .  The second and third columns o f  data in Table 2-3 show the average 
revenue per tonne-kilometre performed for scheduled freight ,traffic carried on 
passenger or eombination.aircraft and that obtained for traffic carried on a l l -  
freight aircraft. In comparing the two sets of figures it may ,be seen that the 
revenue y i e ld  from all-freight aircraft is frequently lower than t h a t  achieved 
from passenger and combination aircraft, as the former are more likely to carry 
large shipments which are subject to quantity discount rates or low specific 
commodity rates. However, fo r  some route groups where there is large cargo 
capacity offered at competitive rates on wide-body passenger and combination 
aircraft (for example on routes across the North Atlantic, in local A s i a / P a c i f i c  
and across the South Pacific), the difference in revenue yield is relatively 
small, 

10. The fourth column of data in Table 2-3 shows the average revenue per 
tonne-kilometre performed for all non-scheduled freight traffic on each in t er -  
national route group. The unit  revenues among r o u t e  groups range from a high of 
50.7 eents on routes between mrope/Middle East and Africa to a low of 16.9 
cent s  on routes across the North Atlantic. The figure for non-scheduled.opsra- 
tions is actually higher than that for all-freight scheduled operations fo r  
three of the eight comparable route groups. In some cases t h i s  reflscts<the 
specialized non-scheduled operations of one or t w o  carriers. There were signi- 
ficant changes in average unit revenue between 1988 and 1989 for most .of the 
seven route groups far which there are comparable data. These changes, i n  
general, refleet.the volatility in revenue yields for this type of market. 

11. The final column of data i n  Table 2-3 shows the average revenue per 
tonne-kilometre performed for all mail traffic on each route  group (virtually 
a l l  internat ional  mail is carried on scheduled services). The route group 
averages range from a high of 6 8 . 5  cent s  in local hlrope to a low of 33.8 c e n t s  
on routes across the South Pacific. Between 1988 and 1989, four of the 17 route 
groups show increases in unit mail revenues. The most significant increases 
were on routes between North America and Central America/Caribbean ( f r o m  35 .4  to 
3 8 . 4  cents), between and within Centra l  America and the Caribbean Cfrom 4 5 . 2  to 
49 .8  cents), and local South America (from 52.1 to 55.0 c e n t s ) .  Decreases were 
recorded fo r  the remaining 13 route groups. The most significant decreases were  
recorded on routes between Canada, Mexico and the United States (from 43.1 to 
38.0 cents), in local Europe (from 76.9 to 68.5 cents), in loeal Middle E a s t  . 
(from 84.4 to 50,O cents), between Europe and the Middle East (from 62.9 to 55.9 
cents), between Eurape/Middle East and Africa (from 60.8 to 55.6 cents), across 
the Mid Atlantic Ifram 64 .6  to 54.1 cents), in loeal A s i a / P a c i f i c  (from 56.9 to 
49.8 cents), between Europe/Middle East/Afriea and A s i a / P a c i f i e  (from 48 .5  to 
4 3 . 3  cents), and across the South Pacific (from 4 4 . 3  to 3 3 . 8  e e n t s ) .  As for 
freight,  the relatively large change in revenue yield on routes involving 
Central America, the Caribbean and South America should be considered in the 
context of the lower representation of airlines from these areas in 1988. The 
relatively large change in revenue y i e l d  in local Middle East is in part due to 
the absence of two major Middle E a s t  carriers in the 1989 sample, which may have 
affected the average revenue yield reported. U n i t  m a i l  revenues i n  general 
remain significantly higher than unit freight revenues on sehedul'ed services 
except for routes between North America and Central Ameriea/Caribbean, where 
they were about the same in 1989 and for routes between and within Central  
America and the Caribbean and in local Europe, where u n i t  mail revenues were 
significantly lower than u n i t  freight revenues an scheduled services, 



Tabh 3-4. Variation in eabduled freight rrvenua yield among alrlinee, 1989 

N u m r  d M n e s  

2. c&nbl America 1 1 0 0 0 0 1  

3, North America 2 3 4 2 0 2  

4. MorthSwth A f w m h  , ~ 2 8 ' 4 2 3 1 0 1 1 1 0 0 0 0 0 1 '  

5. South America ' 1 3 5 0 0 0 0 1 0 2  

6. Europe 

7. Middle b s t  2 . 2 . 9  0 1 

e. Afrioa 

9, E u w W d e  East 

lo. Eumpe-Africa l B 5 8 0 3 . 1 0 2 0 , 0 1  

r I .  Marth Atlantlc 13 21 3 

12. Mid Atlantic 2 8 2 

13. South Atlantic 2 9 2 1 0 0 1  

14. AsWacifie. 1 5 10 1 -  0 2 0 , O ' l  

15. Europe-AsiNecih , 3 2 0  $0 7 1 1 -  

16. NoWMid Mi 2 7 5 1 ' 1  

17. S U U I  Pacific - - 3 4 2 Q f  

1. In the m-oi 22S24i! (1). 
2. In the rangs ot 280.270 (1). 
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12. A notable feature of the mail un i t  revenue data i s  that for most of 
the route groups involving two or more regions there are subsfantial differences 
in the y i e l d  recorded by the carriers according to the region in which they are 
based. T h i s  distinction i s  particularly marked for the tollowing route groups 
and regions : bet ween North America/Cen tral America/Caribbean and South Amesi ca , 
all airlines 42.0 cent s ,  N o r t h  American airlines 31.2 cents, South American air- 
lines 59.2 cents; North Atlantic, a l l  airlines 3 4 . 1  cents, North Amerieah air- 
lines 28.3 cents, European airlines 47.9 cents; and North/Mid Pacific, a l l  
airlines 3 4 . 4  cents, North American airlines 26.4 cents, Asian airlines 55 .0  
cents. These differences are to  a large extent a result of .comparatively low 
air mail conveyance rates being set by the Uni ted  States authorities for origi- 
nating mail. 

13. In the case of uni.t freight revenues, the variation amongst indivi-, 
dual airlines of the revenue per tonne-kilometre for scheduled services for each 
route group is shown in Table 2-4.  For a few route groups the unit revenues for 
individual air l ines  do not vary very much from the route group average (for 
example on routes across the North and Mid Atlantic). However, as for passenger 
traffic,  on most route groups the unit revenues di f f er  significantly amongst 
airlines. 



3 .  REGZONAL DIFFERENCES IN .SCHEDULED PASSENGER 
FAIEES AMD RELATED COSTS 

I. selected operational data and estimated financial results f o r  the 
year 1989 are presented in Table 3-9 over-all and by routs groups. 

2, The first column of data in the table shows that the number of sche- 
duled airlines aperating j e t  setvices in each route group ranged f r o m  a   OW of 
10 on South pacific routes to a-high of 63 serving routes in local Europe and 
routes between Europe/Middle Eetst/Africa and ~ s i a / P a c i f i c .  I f  should be noted 
that propeller aircraft operations of these airlines are excluded from the 
study, a s  are tho operations of some 123 small international airlines which 
operate propeller -dr iven aircraft exclusi~ely ; together these operat ions with 
propeller aircraft represented about 0.7 per cent o f  world international seat- 
kilmetres in 1989 with their highest representations in any single route group 
being 24 per cent between and w i t h i n  Central America and the Caribbean, and f o u r  
per cent in local A f r i c a  and in local Europe. supeksonic aircraft operations, 
which were also excluded, represented slightly more than 0.1 per cent of world 
operat ions . 

3 .  Tfie operatianal data included in data columns 2 to 5 of,~abIe 3 - 1  
a l l  have a significant effect an unit operating costa (see Chapter 41 .  There 
are considerable differences among route groups in the volume of traffic, the 
average length a£ flight stages, the average number of seats per aircraft and 
the average passenger load factor. 

4- . Financial results are presented in columns 6 to 8 .  When consulting 
these da ta  it should be borne in mind that the revenue figures do not generally 
take i n t o  account the incidental  operating revenues. Those inc identa l  revenues 
which may be directly attributed to passenger t raff le  include revenues from pass- 
engers paying less than 25 per cent o f  the n o m l  applicable fare, comissions 
received on sales of transportation on other carriers, "no-show" and caneella- 
t i o n  fees (expenses incurred against chese revenue items are included in the 
cost figures shown in column 7 ) ;  these incidental revenues also include on a net 
basis capacity equalization pawent5 arising from Pooled and/or j o i n t  services 
as well as frm the sale of own capacity to other carriers. Revenues accruing 
from the provision of services other than for air  transportation (such as ses- 
vice and maintenance sales or handling services for  third parties) and t h e  
earresponding costs are excluded from a l l  figures presented in this study. An 

analysis of incidental revenue data on this hasis fo r  1989 indicates that for 
international routes as a whole, relevant incidental revenues not  included in 
Fable 3-1 w e r e  about 0.89 cents per passenger-kilometre which, i f  added to the 
estimated world-wide unit revenue, increases it bY some 1 per cent from 8.23 
cents to 8 . 3 2  cents par passenger-kilometre. For individual route graups, the 
passenger-relafed incidental operating revenues m Y  represent up to an addi- 
tional three g&r cent aver the average revenue quoted. 



ICAO C i r c u l a r  235-A-T/94 11 

Table 3-1. Basic operational data and financial results 
for scheduled passenger services by international route group, 1989' 

Operational data 
- -- 

Financial results3 

Route group2 

Percentage 
of wotld's ' Average Average 

International length of Average passenger 
Number traffic RigM number of load 

of (available stages seats per fador 
airlines seat-km) (km) a i d  (%) 
(1) (2) (3) (4) (5) 

Average 
Average passenger 
revenue costs 
(cents) (cents) Ratio 

Per per revenue1 
pass-Ian5 pass-Ian  cost^^.^ 

(6) 0 (8) 

I. All world international router 222 100.0 1 781 242 68 8.23 8.18 1.01 

I!. lntemational route groups 

1. Between North America 
and Central 
AmericalCatibbean 29 2.7 1 221 181 65 7.4 8.4 0.90 

2. Between and within Central 
America and the Caribbean 17 0.2 ' 729 147 - - - - 

3. Between Canada, Mexico 
and the United States 17 4.9 1 115 158 61 7.6 8.6 0.90 

4. Between North America/ 
Central AmericalCaribbean 
and South America 35 2.8 2 086 225 63 7.8 8.3 0.95 

5. Local South America 19 ' 0.6 926 154 60 9.5 10.8 0.90 

6. Local Eumpe 63 10.2 843 134 63 17.7 16.7 1.05 

7. Local Middle East 19 1.1 901 180 58 13.0 12.1 1.05 

4. Local Africa 34 0.5 898 146 58 11.5 12.0 0.95 

9. Between Eumpe and 
Middle East 44 3.3 2 081 201 6 1 8.9 9.7 0.90, 

10. Between EuropeIMiddle 
East and Africa 60 4.6 2 864 249 65 8.6 8.5 1 .OO 

11. North Atlantic 52 23.0 4 229 291 69 6.2 6.6 0.95 

12. Mid Atlantic 18 2.0 3 956 271 70 6.4 6.8 0.95 

13. South Atlantic 20 2.0 3 640 285 69 7.9 7.9 1.00 

14. Local AsiaPacific 45 10.0 1 779 276 71 8.9 7.8 1.15 

15. Between EuropeIMiddle 
EastIAfrica and AsidPacific 63 17.2 3 797 308 7 1 6.9 6.7 1.05 

16. North and Mid Pacific 19 12.2 5 495 335 73 7.0 6.6 1.05 

17. South Pacific 10 2.7 4 945 334 69 5.5 6.1 0.90 

1. Excluding operational and financial data attributed to supersonic and propeller-driven aircraft. 
2. More detailed definition of the route groups may be found in Appendix 3 on the reverse of the revenue questionnaire. 
3. The margins of uncertainty which should be considered in relation to these results are discussed in Appendi 2. For mutes between and within Central 

America and the Caribbean the representation was inadequate to justify separate presentation, but the data have been included in the world averages. 
4. As defined by available seat-kilometres divided by aircraft-kilometres flown. 
5. These figures do not generally include incidental operating revenues. For all international routes that part of this additional revenue which may be directly 

attributed to international passenger traffic Is about 0.09 cents per passenger-kilometre. On individual route groups it may represent up to an additional 
3 per cent over the average revenue quoted. 

6.  Rounded to nearest twentieth for individual route groups. 
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5. The average operating cost per passenger-kilometre for all i n t e r -  
national ruutes was 8.18 cents (column 71, the figures for individual route 
groups ranging from a high of 16.7 eents in local Europe to a low of 6.1 eents 
on routes aernss the South Pacific. These estimated costs include such items as 
depreciation and interest charges, and sales commission paid, but exclude costs 
attributable to the carriage of freight and mail. 

6. The rat<io of passenger. revenues to passenger costs (column 8) for  
international routes a s  a whole is estimated at 1.01 for the calendar year 1989, 
varying between individual route groups from 0 .90  to 1.15. Taking into account 
relevant incidental revenues associated w i t h  international passenger t ra f f ic  and 
margins of uncertainty in estimated revenues and costs (discussed in Appendix 
21, the revenuc/eost ratio for a l l  international passenger traff ic  in 1489 is 
assessed as lying between 0.99 and 1.05, with a most likely value of lq.,02. 

7. Components of the total passenger costs are presented i n  Table 3-2. 
The primary breakdown is between Paircraft" operating costs, being those 
directly attributable to the operation of aircraft on each route group, and 

' "othera operating costs. All the itemized data carry relatively widd margins of  
uncertainty and should be regarded as indicative only .  Nevertheless, it appears 
that most of the individual items vary significantly among route groups. 

8 .  An over-all comparison between data for 1989 and corresponding data 
for 1988 shows an increase of about four per cent in the estimated passenger 
cost per available seat-kilometre, from 5 . 3 6  to 5 . 5 6  cent s .  Since the world- 
wide average Load factor remained in the order of 68 per cent, the cost per 
passenger- kilometre shows an increase of j us t  over three per eent, from 7.91 to 
8 . 1 8  eents. Unit revenues (excluding incidental operating revenues) on the . 
other hand showed an increase of about almost 1 per eent, from 8.17 cents per 
passenger-kilometre to 8.23 cents in 1989 and as a result the over-all revenue/ 
cost ratio shows a small decrease between the t,wo years, from 1-03 in 1988 to 
1.01 in 1989. 

9. As far as the individual route groups are concerned, the year-to- 
year cost changes show wide variations which are accentuated by differences in 
trend$ in load factors. Between 1988 and 1989, nine out of the 16 route groups 
for which comparable data are available showed increases in costs per passenger- 
kilometre, four showed decreases and the remaining three route groups showed 
little change. The most significant increases were recorded on routes between 
North America and Central America/Caribbean (from 7.9  to 8.4 eents), between 
Canada/Mexico and the United States (from 7 . 2  to 8 . 6  c e n t s ) ,  between North 
America/Central herica/Casibbean and South America (from 7 . 8  to 8 . 3  cents), and 
across the South Pacific (from 5 .5  to 6-1 c e n t s ) .  The most significant 
decreases were recorded on routes in leeal Middle East (from 12.5 to 12.1 cents} 
and in 1ocal.Afriea (from 13,4 to 12.0 cents). 

10 . The comparison of unit coats between 1988 and 1989 reflects a 
general increase in the price of fuel (see Chapter 4 1 ,  in particular in the 
Northern Hemisphere when during the first f e w  months of 1989 fuel prices were 
substantially above the seasonal prices of previous years, as well as a general 



Tabla 3-2. Eatimstsd gasaenger costa1 per paasetlger-kil-tre by cdst item, 1989 

Uher m n g  mats 

, 0.32 - 0.17 0.86 1.20 0.85 0.55 

1. North-Central America 

2. Central America 

3. North Ameri~a 

4. NorthSouth America 0,8 ' 0.9 

5. South America 1.1 ' 1.2 1.3 1.2 0.7 

6. Europe 

7. Midle East 

8. Africa 

4. Europe-Midle East 3.2 ' 1.2 

1 1. North Atlantic 

12. MU Atlantic 

la. SoulRAtlanlic 

14, AsialPaufic 2.4 i .O 0.3 0.t 0.7 1.2 0.8 ' 0.7 + 0.6 

15. EuropeAsiEJPselic 1.9 , I .O 0.2 0.2 0.5 1 .O 0.6 0.7 0.6 

16. Northmid Pacific 1.7 ' '1.0 0.1 0.1 0,4 1.1 0.9 0.9 0.4 

17. South Pacific 1.9 1 .O 0.1 0.0 0.5 0.9 0.7 0.6 0.4 

1. 'Pasenger" costs h?aw been derived for each wute p u p  W n g  into acarunt tlm oontributlon ma* by the revenue earned for the c m L q p  ol fmm and mall on passe8pr Illghts towards mdng total WHS 

lor W e  flights. Due to tha margkrs oi u~ertalnly In the estimates of indhldual wsl item Hm fbuw should be regwded as I-tW om. 
2. Thb ttem Inchdes Rights opera&? expemee (cadpit crew salades aml ex-$, rentals and Insurance of fRgM equlp~lwnt), ahraft malnlsnanoe andaverhaul. and alpcraff atandlng ohargessum asdepreclatlon 

and I R t m t  &ages. I 
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increase in most of the other costs. However, as w i t h  the revenue figures 
discussed in Chapter 2, the comparison has been in some cases significantly 
affected by a change in the value af the United States dollar against other 
world currenci3s. Within the Americas, where most fares and rates are 'transacted 
ib United States dollars, the changes in unit revenues general1.y reflect market 
changes. Similarly, changes in unit costs in the Americas to a large extent 
reflect the general increase in coats  as well as some operational changes, as  
the greater part o f  costs are generaily borne in United States dollars. 

11. Outside the Americas, for those route groups where the mix of 
national currencies generally weakened against the United States dollar, t h e  
changes shown in revenues and costs are effectively understated, in particular 
for those route groups involving Europe, the Middle East and Africa. In these 
areas, local currency data are also sometimes distorted by a r*latively large 
devaluation against the United S t a t e s  dollar of the national currencies of a few 
countries. Such is the case for routes in local Europe, local Middle E a s t  and 
local Africa where the United States dollar shows an over-all strengthening 
.against related currencies between 1988 and 1989. For these route groups] the 
increases in costs and revenues when these are expressed in United States 
dollars are lower (or the  decreases are smaller) than those recorded when costs 
and revenues axe expressed in local currencies. 

12. O f  the 16 route groups for which comparable data are available, only 
routes in local Africa showed an improvement in the revenuelcost ratio between 
1988 and 1989 (from 0.85 to 0 . 9 5 ) .  The significant improvement in the revenue/ 
cost xatio for the  routes in local Africa is due to the combined effects of a 
decrease in unit costs with a significant increase in passenger load factor 
(from 54 to 58 per cent). 

13. Of the remaining 15 route groups, eight showed no change in the 
revenudcost ratio whereas seven showed a decrease. The latter are: between 
North America and Central America/Caribbaan (from 0 .95  to 0.901, between Canada/ 
Mexico and the United States  (from 0 . 9 5  to 0.901, between North America/Ccntral 
America and South America (from 1 . 0 0  to 0 . 9 5 1 ,  local Europe (from 1.10 to 3-05), 
between Europe and t h e  Middle East (from 0 . 9 5  to 0,90), across the North 
Atlantic (from 1.00 to 0 . 9 5 )  and across the South pacific (from 1.00 to 0 . 9 0 ) .  
Five of thase route groups involve the North American region. Between 1988 and 
1989 carriers registered in that region showed a significant increase in unit  
costs, and, except for routes between Canada, Mexico and the United States, 
there was l i t t l e  or no change in u n i t  revenues. On routes between Canada, 
Mexico and the United S t a t e s ,  the increase in unit revenues would have been 
sufficient to cover the increases in unit costs were it not for a significant 
decrease in passenger load factor (from 65 down to 61 per cent). With regard to 
routes in local Europe and between Europe and the Middle East, the major factor 
which contributed to the decrease in the revenuei'cost r a t i o  between 1988 and 
1989 was the decrease in unit revenues as there was l i t t le  change in the unit 
costs and almst no change in passenger load factors. 

14. The over-all financial results in Table 3-1 show tha t  differences in 
revenues between route groups broadly reflect differences in costs, However, 
there are eases where individual  airlines earn significant profits on some route 
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groups while incurring losses on other route groups, and operations of these 
airlines on the former route groups could therefore be said Go have subsidized 
operations on the latter groups during the period in question. In studies 
covering previous years, such apparent cross-subsidy between route groups 
applied not only  i n  the case of individual airlines but carried across to the 
averages for some regional groups oT airlines. Since 1983, however, no such 
consistent cross-subsidy has been identifiable. 

15. Analysis did, however, reveal several route groups within which the 
results obtained by different regional groups of airlines show significant . 
differences. The figures shown below represent the unrounded revenue/eost ratio 
for each carrier group; however these figures should be used with caution 
because of the relatively large margin of uncertainty associated with them (see 
Appendix 2, paragraph 22). 

16. ~etween 1988 and 1989 there was a significant reduction i n  the 
revenue/cost ratio of the North American carriers on routes to and from the 
Caribbean and L a t i n  America mainly due ta the poor f inancial  results shown for  a 
major North American carrier operating in those regions. Hence, i n  1989 on 
routes between North ArnericajCentral Ameriea/Caribbean and South America, the . 
South American airlines as a group showed a revenue/cost r a t i o  of 0.97 (the same 
as in 1988) which was some 0.06 points higher than the  revenue/eost rqtio of 
0.91 (down from 1.06) achieved by the North American a ir l ines .  

17. As i n  previous years on routes between Europe/Middle East and 
Africa, European airlines as a group continued to achieve a re la t ive ly  high 
revenue/cost ratio (1.08). In contrast, a s , a  group, the African carriers 
operating on these routes continued to show relatively poor results with a 
revenue/cost ratio of 0.91. Between 1988 and 1989, there was little change in 
the revenue/cost ratio achieved by the carriers operating routes between 
Europe/Middlr East/Africa and A s i a / P a c i f i c ,  where the European airlines as a 
group continued to show a revenuei'cost ratio abve  that of the Asia/Pacific 
a ir l ines  ( 1 . 0 9  against 1 . 0 1 ) .  

18, Between 1988 and 1989 there was little change on routes across t h e  
North and Mid Pacific, where the Asia/Paciiic a ir l ines  as a group continued to 
s h o w  a revenue/eost ratio below that of the North American a i r l i n e s  (0.98 
against 1.14). On routes across the South Pacific there was a general 
deterioration in the over-all revenuei'cost ratio due to a s ign i f ican t  increase 
in costs. In the case of the North American airlines the increase in costs w a s  , 

even more marked due to  a relatively large decrease i n  the  contributions made by 
freight and mail revenues towards reducing passenger costs. Hence, whereas 
between 1988 and 1989 the ksia/Pacific airlines as a group showed a decrease in 
revenue/eost ratio from 0.96 to 0.90, the North American airlines as a whale 
suffered a major reduction from 1.05 in 1988 to 0.89 in 1989. 

19,* An examination was also carried out as to haw the revenue/cost 
ratios varied amongst individual airlines operating in the same route group. 
These variations in revenue/cost ratTos amongst airlines on a route group can be 
an important factor in the negotiation of fares for t h e  route group in question, 
particuLarly where unanimity or some form of consensus among the airlines is 
required on proposed fares. 
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20. The variations in 1989 are shown in Table 3 - 3 .  On a few route 
groups the revenue/eost ratios f o r  the airlines do not vary very much from the 
route group average (for example in l o c a l  Europe]. However, on most: route 
groups the ratios vary significantly among the airlines and the average revenue/ 
cost ratios do not therefore adequately portray the economics of the operations. 
On seven route groups the revenueJcost ratios of individual carriers ranged from 
less than 0.7 to greater than 1.3: on routes between North America and Central 
America/Caribbean, between North America/Central America/Caribbean and South 
America, between Europe and the Middle East, between Europe/Middle East and 
A f r i c a ,  across the North Atlantic, in local Asia /Pac i f i e ,  and between Europe/ 
Middle East/Afriea and As ia /Pac i f i c .  

Table 3 - 3 .  Variation of revenue/cost ratios amongat airliner, 1989 



4 .  FACTORS CAUSING REGIONAL 
DIFFERENCES IN COSTS 

1. The financial analysis presented in Chapter 3 included estimates of 
the average cost per passenger-kilometre performed for each of 16 international 
route groups. This chapter is concerned w i t h  assessments of factors which 
caused t h i s  average cost to vary among the route groups. Some main factors can 
be identified and their effects quantified but a number of other factors do not 
lend themselves to individual assessment and are therefore dealt with in a 
summary manner, although their combined influence on cost differences is 
significant. 

2.  The factors which have been considered are: 

a the effect on aircraft operating costs of differences among 
route groups i n  aircraft equipment being used; 

b) the effect of differences among route groups in the average 
length of flight stages; 

c ) the effect of varying prices of fuel and oil in different 
parts of the world; 

d ) the effect of different levels of airport user charges in 
different parts of the world; 

e )  the effect of differences in the average load factor achieved 
on each route group;, and 

f other factors. 

A n  examination of the influence exercised by each of the above on the werating 
costs fo r  t r a f f i c  i n  the route groups is made below and the resulting variations 
in the costs per passenger-kilometre from the world average are subsequently 
presented in Table 4-5 and discussed in paragraphs 21 and 22 of this chapter. 

Aircraft m i x  and stage length [factors a) and b)] 

3 .  The volume of traffic on a route and the geographical characteris- 
tics of the route ( i n  particular the lengths of flight stages) determine the 
sizes of aircraft that are engaged in the t r a f f i c ,  the number of seat-kilometres 
p e r  departure and per flying hour that can be produced by these aircraft, and 

' 

t h e  possible utilization of the aircraft in terms of flying hours per year. For 
these reasons, the geographical characteristics of a route group strongly 
influence the operating costs per seatLkilornetre that will be incurred on that 
route group. Effects on these costs of differences amotSg the route groups in 
aircraft m i x  and average stage length are discussed  below. 
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Table 4-1. Operational and cost data fos aircraft categories, 1989 
(international achedulad pamaengar a e w i c a ~ )  

PewntaQe 
Pdmw jet ol wodda A v e w  

me [ntematbnal W h  A l d t  oper;rllng m&s4 . 
operated on traflic Ob Kgm 
internatlorn1 (availabb Ave- A v o m  boars Cents pet 

u t~2arb13  Gmuplng of scheduled seat- km) nulnbw aperated P%' available 
subsonk a i d  semces' ("/.I d seatsz m) (hourslday) b k k  hour mat-rCrn5 

Wide*, A300 
medium-haul ~ 3 1 0  

0787 
l L86 

L1011 

1. Only airwaft typw pmViQTw molpl than 0 5  per m o l  the world ht&natW -bad aadhhk ~ ~ ~ l i d k m ~ 1 ~ 5  in lsS9 are Osted h thh column, Tha 
aegomtbn o? &mfl types ip based on the average r#rnber at seats and a v q  length ol fngM stages operated In f 989. 

2. Available sat.U!#rneWM dhrkkd by Blruat&Wlomrm Rown. 
3. Irtcludirpg dumeslc aml nowsChciuled operalbrrs d the intemadlonal at6iW m m e d .  
4. Data In tbse columns include fhgm operations ewensea alrwaR fuel and oA (at t l ~  world aver%ge of 18.1 can& per are), al- maidenance 

and wematti, pBr and arrcrw Sanding charges such as depreclatlon and IntereS charges. U pmval4lng re@W p r l w  m W  lhan the wwld avwage 
prlcs wen to be used for arrcrstf fuel and all them wouW be no change In tha seat-blomelre cost data pesantea, but d l  c h a m  k soma 04 
the per bWk hour dala 

5. A~walt operating msts havs h e n  dested in ih!s a s s  lo exckrda costs atlfiulable to hel@# and maH Wilt. 

4.  In general, the aircraft operating costs per aircraft-kilometre or 
per seat-kilometre on a long-haul flight are lower than on a short-haul flight, 
mainly because of the higher block speed that my be achieved on a long-haul 
flight and the generally higher aircraft daily utilization recorded, Similarly, 
large aircraft which may be used where traffic density is high have lower:  air- 
craft operating costs per seat-kilometre than small aircraft. The combined 
impact of these two factors may be illustrated by looking at the average air- 
craft operating costs incurred in international passenger service in 1989 for 
different categories of aircraft. Table 4 - 1  presents the average aircraft oger- 
ating costs per block hour and per available seat-kilometre for  five categories 
of aircraft, grouped according to their size and by the length of haul for which 
they were generally used in 1989. The average hourly cost varied from $2 280 
for  narrow-body short-haul aircraft to $6 230 for wide-body long-haul aircraft, 
but primarily because of their greater productivity the average aircraft aperat- 
ing cost per available seat-kilometre (adjusted tu exclude costs attributable to 
freight and mail traffic) of the wide-body long-haul aircraft was, at 2.1 cents, 
one of the lowest fo r  any category. In 1989 this cost level was also achieved 
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for t he  narrow-body long-haul aircraft; the types of aircraft included in this 
group Tfar example, the B707, DC8 and IL62) are fairly old and therefore in 
general have relatively low standing charges. A t  the other end of the spectrum 
the narrau-body short-haul aircraft averaged 3.6 cents p e r  seat-kilometre, which 
is some 71 per cent higher t h a n  the figure fo r  long-haul aircraft. 

5 .  Aircraft operational data for each route group (excluding utiliza- 
tion ef fects )  are shown in Table 4-2. The average block speed achieved is shown 
to be significantly higher an route groups w i t h  a long average stage length such 
as the transatlantic and the transpacific routes than on route groups with a 
short average stage length such as Europe and the Middle East. This relative eco- 
nomic advantage fo r  the operations of long-haul routes is amplified by the fact 
that large wide-body aircraft in 1989 accounted for a high proportion of the 
total capacity on long-haul routes but were being used less on the route groups 

Tabla 4-2 .  Aircraft operational data by route group, 1989 

- ... - 

Average 
Percentage dlstllbullon aim 

AWIage 
oemath Of 

w u l t l l :  
AV- avatiable seal- 

algm block W t m t f e s  per 
stage & Namw- Wlde- block hour 
tkml (m) b* hdV ttb-) , 

I. All wwld inter~tionai routss 1 761 660 20 80 160 

I#. Inbrnatioml route groups 

1. North-Cantral America 1 221 607 51 49 110 

2. Central her im 729 584 g9 1 86 

3. North Amgrim 1 115 584 77 23 92 

4. North-South America 2 086 712 29 71 , 158 

South Amriea 

Eump 

Middle East 

dfilca 

Europe-Midme Em 

E u m p A l r h  

No* AtEan& 

Wtid A l I a n l  

South Amntb 

AddPWi 

Eumpa-&+WWk 

Northmid Mi f i e  

South Paeifie 



2 0 ICAO C i r c u l a r  235-AT/94 

with a short average stage length. The variation in average aircraft produc- 
tivity resulting from variations in average block speed and average size of a i r -  
craft ia very wide. For example, 'the seat-kilometres per aircraft black hour in 
the Central America, Europe and Africa route groups are in each case l ess  than 
one-third of t he  seat-kilometres par block hour on the South Parific route group. 

6 .  Differences in aircraft fleet composition among route groups contri- 
bute to the differences in both aircraft and other operating costs,  but mainly . 
in the aircraft costs. The contribution to regional differences in aircraft 
operating costs arising from differences in aircraft mix (excluding the effects 
of differences in stage length, fuel prices and load factors) has been estimated 
and is presented in paragraphs 21  and 22, 

7. Other operating costs as well as aircraft operating costs are of 
course also strongly influenced by the average length of flight stages operated 
in a route group. This i s  because cer ta in  important cost items, such as s t a t i o n  
expenses and landing charges, are primarily dependent upon the number of air- 
craft and passenger departures. Since t he  number of seat-kilometres lor pass- 
enger-kilametres) per departure increases proportionally with  increasing stage 
length, the cost per seat-kilometre (or per passenger-kilometre) of station 
expenses and landing charges falls with increasing stage length. Estimated 
effects of differences in stage length on operating costs (bath aircraft and 
other) are also presented in paragraphs 21 and 22. 

T a b l e  4-3. Eetimated unit fuel  gricsa an4 
airport chargns by region, 1989 

(international scheduled ~orvfcea) 

LaMllng and 
a=maed 

A M  lue( mM *W@ 
and oil (dotiarsl 
( e r e )  depaned tonm~ 

World 

No& America 16.3 3.6 

South America 21.8 4.6 

Europe 17.4 - 13.6 

Middle East 18.6 4,7 

Aftica 26.8 6.5 

1. Mom detabd dascr@lbns of weas and route groups may be lwnd In Appendbr 3 on fhe 
reverse of the r n ~ ~ n u a  and c W  question-. 

2.. Tonnes of aircraft meximum takeoff walgbrl. 
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Prices for  aircraft Zuel an8 o i l  [factor c)] 

8 .  The estimated total consumption of aircraft fuel and o i l  on i n t e r -  
national subsonic j e t  passenger routes in 1989 was about 66 billion litres, and 
the total cost to the airlines was some U.S.Sl2 billion for an average price per 
litre of 18.1 cents. This average price paid per litre represented an increase 
of some eight per cent over the 1988 average price of 16.7 c e n t s  per l i t re .  In 
1989 fuel represented about 14 per cent of the total passenger operating costs 
compared with 13 per cent in 1988. 

9.' Detailed estimates have been made of the average prices of f u e l  
purchased in the different regions of the world (Table 4-33 and of the'average 
prices of fuel consumed on the various route groups (Table 4-43. As shown in 
Table 4-3 on a regional basis the price per litre of f u e l  in 1989 ranged from 
about 16 cent s  in N o r t h  America to some 27 cents in A f r i c a  (some 69 per cant 
higher than the price paid in North America). Between 1988 and 1989 changes in 
fuel prices varied from region to reg ion ,  from a reduction of about four per 
cent in South America to an increase of some 12 per cent in Florth.Ameri.cn, 

Table 4-4.  Estimated unit fuel price# nad aixport *charges 
by route group, 1989 (lntematiunal achedulaa aexvieea) 

AhaaR I U d  
Landlngd - 

and alrpofl a m  
m (bollam/ 

Row goup (short tlle) , (aernSrmm) departed tonne)' 

1. dl! world InWmatianal rout- 

I1 Inbmatiml route groups 

1. North-Centml Amerka 

2. Central America 

3. North her im 

North-Sou* America 

South Amem 

Eumpe 

w e  East 

Af k a  

E u u m ~ M ~  East 

Europe-Ahka 

Norm A m k  

Mid AthL 

Swth Atlantic 

W M k  

N o M i  P e e i  

Swrlh Pacific 
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10. On a route group basis (Table 4-4) the estimated fuel prices range 
from a low of 16.0 cents per litre for routes within North America to a high of 
29.8 cents per litre for routes within Africa. Comparing the two sets of fuel 
price estimates in Tables 4-3 and 4-4, both of which are derived from the same 
data sources, it may be seen that the average prices paid for .Fuel for inter- 
national services carried out entirely within Africa (29.8 cents per litre) are 
significantly higher than the average prices for all fuel uplifted in Africa for 
international services to, from and within that region (26.7 cents per litre). 
Further analysis shows that airlines from outside this region have generally 
paid lower prices for fuel in the region concerned than airlines based in the 
.region, possibly as a result of favourable terms of bulk purchasing arrangements 
covering a wider network .of services. 

Airport and associated charges [ factor d) I 

11. Airport charges in 1989 represented about four per cent of .the total 
costs for international passenger operations. The basis on which these charges 
are levied varies from airport to airport but aircraft gross weight is the 
predominant element and a broad and simple comparison of the levels of airport 
charges in different parts of the world can be based on dollars paid per tonne 
of aircraft maximum take-off weight. Using this measure, estimated average 
airport charges in different regions of the world are shown in Table 4-3. The 
table shows that the world average was 8.2 dollars per tonne and that the 
average charges in regions ranged from 2.9 dollars in Central America/Caribbean 
to 13.6 dollars in Europe. En-route facility charges are not generally included 
in these estimates because of their more limited significance (about two per 
cent of total costs) and because of the margin of uncertainty associated with 
their estimation on a regional basis. 

12. Estimates of landing and associated airport charges have also been 
made on a route group basis and are shown in Table 4-4. The range of these 
estimates for route groups is from 2.7 dollars per tonne for traffic within 
North America to 15.4 dollars for traffic within Europe. 

Load factor [factor ell 

13. A large part of the total costs of operating a flight on a scheduled 
air service is independent of, or only moderately affected by, the number of 
passengers actually carried on the flight. Since, as shown in Table 3-1, the 
passenger load factors achieved in 1989 varied significantly among route groups, 
from a low of 58 per cent on routes within the Middle East and Africa to a high 
of 73 per cent on routes in the North and Mid Pacific, they had a significant 
influence on differences in total operating costs per passenger-kilometre. 
Estimated effects of differences in load factor on operating costs for each 
route group are presented in paragraphs 21 and 22. 

Other causes of regional differences in costs 

14. Among the factors that led to regional differences in the total cost 
of passenger operations in 1989, the varying aircraft operating costs, including 
the effect of varying prices of fuel, have been discussed above. The effect of 
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varying stage lengths and load factors has been assessed for both aircraft 
operating costs and other cost items but, with the excepti?n of variations in 
airport charges, other effects of differences in non-aircraft cost items have 
not been analysed. The remaining cost items include "station expenses", "pass- 
enger services", "commission", "ticketing, sales and promotion" and "general, 
administrative and miscellaneous" and together accounted for some 52 per cent of 
the total costs for international passenger operations in 1989. Some of these 
cost items for passenger operations show significant differences among route 
groups even after extraction of any stage length and load factor effects. A 
general commentary concerning these items and their variation is given below. 

15. Station expenses (column 5 in Table 3-2) relate mainly to the ser- 
vicing of aircraft and passengers at airports. While they vary greatly among 
route groups, from 0.4 to 2.6 cents per passenger-kilometre, some of the varia- 
tion is due to the effects of differences in stage length. If this effect is 
extracted from station expenses, routes in local South America show the lowest 
costs per passenger while routes-across the North Atlantic show the highest 
costs. 

16. Passenger service costs (column 6 in Table 3-2) relate primarily to 
cabin services provided in flight. In 1989 passenger service costs represented 
almost 15 per cent of total passenger operating costs. The differences in their 
level amongst the route groups, from 0.9 to 2.1 cents per passenger-kilometre, 
primarily reflect differences in salary, service levels and utilization of 
cabin crew. 

17. Commission (column 7 in Table,3-2) is paid by each airline to travel 
agents and other airlines for the sale of passenger tickets. Commission is 
dependent on the extent to which airlines' sales are handled by agents in 
different parts of the world. However, because the commission is usually a 
certain percentage of the price of the ticket the variation in this cost item, 
from 0.6 to 1.5 cents per passenger-kilometre, is also related to the variation 
in average revenue per passenger-kilometre. 

18. Ticketing, sales and promotion (column 8 in Table 3-2) is an item 
for which the level is largely determined by decision-making within individual 
airlines. In 1989 this item represented some 10 per cent of passenger costs. 
The variation among the route groups, from 0.6 to 2.0 cents per passenger- 
kilometre, reflects differing competitive situations and the extent to which 
airlines handle their own sales in the various route groups. 

19. Commission, ticketing, sales and promotion, together reflect the 
over-all cost of selling passenger tickets. Depending on the route group, 
between 17 and 25 per cent of total passenger revenues are used to defray this 
cost. 

20. General, administrative and miscellaneous expenses (column 9 in 
Table 3-2) vary from 0.3 to 0.9 cents per passenger-kilometre. This partly 
reflects variations in the organizational structure and the accounting practices 
of airlines in different parts of the world, but also variations in salary 
levels and staff productivity among regions. Additionally, economies of scale 
may be an important factor affecting variations in this cost item as large air- 
lines, which tend to have lower administrative overheads per passenger-kilometre 
performed than smaller airlines, play a greater role on some route groups than 



Table 4-5. Contributions to differences in costs amongat route group#, 1989 

Actual 
World Effect Effed Etfed ol lolal 
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I. All world international routes 

Ib lntorndonal route groups 
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3. North Ameriw 

4. North-South America 

5. South America 
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7. Middle East 

8. Afiim 
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11. North Amtic 

12. Mid Atlank 

13. Sauh Aflantic 

14, AsidPaufic 

15. Eumpo-AsiWPacific 

16. NorthrMid Pacific 8.2 -0.4 -1,4 0.0 0.0 -0.3 -2.1 0.5 6.6 

1'7. South Pacific B-2 4 . 4  -1 -4 0.0 -0.2 -0.1 -2.1 0.0 6. I 
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on others. In recent years, administrative costs, which include gains or losms 
due to changes in exchange rates, have been heavily influenced by fluctuations 
in exchange rates. 

S - r y  o f  eauaaa of regional d i f i e r e c a a  in contta 

21. The effects of the factors described in paragraphs 3 to 20 on the 
cost levels fo r  route groups are shown in Table 4-5 .  Column 1 of that table 
shows against eaeh route group the world average cost per passenger-kilometre in 
1989, which was 8.2  cents. Columns 2 through 6 show t h e  deviations from this 
world average that may be attributed to eaeh of the individually assessed 
factors described in paragraphs 3 to 13 above, and column 8 shows the aggregate 
effect of the "other factorsg (some other factors were described in summary form 
in paragraphs 14  to 20). Column 9 shows the resulting actual total casts per 
passenger-kilometre for each route group. 

22.  Comparing the various factors identified in columns 2 to 6 of 
Table 4-5 it will be noted that each of them contributed signsficantly to 
differences from the world average cost per passenger-kilometre. On 12 out of 
the 16 route groups, "stage length and average block speeda was the most 
important single factor and on the rest *load factor" was the moat important 
single factor, but neither of them was the consistently dominant cause. Also, 
as may be seen by comparing column 7 (the sum of the effects in columns 2 to 6) 
with column 8, an important proportion of the differences in route group costs 
from the world average was due to the "other factors" which do not lend 
themselves to precise analysis. 
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Appen&%x I 
DATA SOURCES AND COVERAGE 

Soureea of the data 

1.. Primary sources of information for th is  study were two question- 
naires which were dispatched (under cover of State Letter EC 2/20.3.2-90/51 o f  
30 May 1990) to a31 Contracting States to be filled out with respect to their 
international carriers. One questionnaire sought information on scheduled ana 
non-scheduled passenger, freight, mail and incidental revenues for each route 
group, together with corresponding volumes of traffic and capacity. Replies to 
this questionnaire were received with respect to 96 States. The second ques- 
tionnaire sought information on costs for international scheduled passenger 
air l ines ,  and replies were received with raspect to 94 States.  Facsimiles of 
the t w o  questionnaires and a list of States  for which replies were received are 
given in Appendix 3 . 

2. Another important source of information as far as scheduled opera- 
tions were concerned was a computer analysis of timetable material prepared by 
publishers of the Official A i r l i n e  Guides. The basic data provided by this 
source were, for each and every airline and aircraft type operating in each of 
the route groups, information on the planned number of seats Icombinatian air- 
craft), number of departures, aircraft block hours and distance flown (these 
data are Copyright 1990 by Official Airline Guides, Inc., Oak Brook, Illinois). 
The ICAO Secretariat carried out research iito the operating characteristics of 
aircraft types and sub-types, and provided Official Airline Guides with result- 
ing data on fuel consumption per block hour (as a function of stage length), 
maximum take-off weight, payload and volumetric capacity. This information was 
related to the basic data to provide a bank of operating statistics for each 
route group and for each geographical area of operation within each route group, 
as well as aggregate statistics for each area and for the world as whole. 

3 .  A wide range of supplementary information sources waf used, in 
particular data an airline traffic, traffic by flight stage, on-flight origin 
and destination traffic, fleet and personnel, and airline financial data 
regularly filed by Contracting States  on Air Transport Reporting Forms and 
published in the ICAO Diges t  of S t a t i s t i c s .  

Coverage of the data 

4 .  For scheduled services, traffic, capacity and other operational data 
were derived both from the questionnaires and from the timetable material, sug- 
plemented by material from the regular statistical reports to XCAO, and may be 
considered as fully comprehensive of all international operations. Revenue and 
cost data originate essentially from the questionnaires, supplemented by 
national publications or other suitable sources of financial data where avail- 
able; in the ease of passenger traffic available revenue and cost data were 
adapted according to operational data to render them representative of all 
international operations (see Appendix 2 ) .  In the case of non-scheduled traffic, 
the sole source of both operational and financial data was the responses to the 
questionnaires, and the results shown in this study represent only these responses. 



28 TCAO Circular 235-AT/94 

5 .  The study was based on revenue data obtained for  99 scheduled 
airlines (including 8 all-cargo airlines) and 14 bthex carriers, and on cost 
data for  83 scheduled passenger airlines. 

6. The number of airlines and the coverage of international scheduled 
passenger t ra f f i c  represented by revenue and cost data are shwn in Table Al-1 
by region of airline registration. The oves-all representation in terms of 
available seat-kilometres is 88 per cent for revenue data and 86 per cent for  
cost data. Representation of each of the Central ~mericaJCaribbean and Middle 
East regions.in 1989 was significantly lower than for the other regions. 

7.  For each route group the number of airlines and the percentage of 
traffic represented by these airlines are shown in Table h'1-2. In terns of 
available seat-kilometres representatian of revenue and costs data is 70 per 
cent or above for 14 of the 19 route groups. However, for  routes "between and 
w i t h i n  the ~aribbeaa and Central American representation was so low as to cast 
some doubt on the validity of the results fo r  that route group and hence figures 
for this route group are not presented in this Study, although their estimates 
are-included in the worldwide to ta ls .  

8 .  The coverage of revFnue data for non-scheduled passenger operations 
is shown in Table A1-3 and the coverage of revenue data for scheduled freight . 

and mail services is shown in Table A l - 4 .  

 SEWTAT TAT^ HA= OF AHD COST DATA XlOR 
SlCHEPULED PASSKNGER OPERATIONSr 1989 

Table A1-1. bgreaentation by ICAO region of airline reglacration 

Revenue chh repr#erd cost -a repmsent 
I f l M n a l  
scheduled Available Arallable 
avahbabla seat-ltilametres seat-Momehes 

seat- N u h e r  Nllwber 
Wrnetreti d No. %M at No. Oh of 

Regtom tmillions) &airlines (rnl~kns) total alrllm (miaions) total 

All 1 205 338 91 1 055 427 88 83 1 038 569 88 

Africa 51 957 15 42 069 81 15 42 069 81 

Europe 415 487 24 370 069 89 20 355 574 86 

Midde East 61 685 5 32 937 53 5 32 937 53 

North America 292 039 t2 288 174 99 12 288 174 99 

Central AmericalCaribbean 29 524 5 18 358 55 4 15 780 53 

South America 42 885 12 39 316 92 11 38 487 90 

Source: ICAO, Form A-1 . 



Table Al -2 .  Regramantation by international, routs group 

Revenrre data pepresenl Ca# data represent 

I. NWWM intbmatlbnal rwtes 91 

II. fntoma0ionsl route weup 

1. Norlh-Central America t l  

2. C e M  Wrim 4 

3. North h e r i a ,  13 

4. Norlh-South America 18 

5. Souh America 10 

6. 

7. 

8. 

g. 

10. 

tf. 

mfw 
Mdda East 

Aflica 

Europehnlrklle East 

Eurqpa-AfWa 

Nwth A r n k  



Table A1-3. Rapremantativa nature of r#Venuo data for  non-rrehedulma 
gaaarngter operatione, 1989, by ICM, region of carrier regimtration 

Memalbm n o n ~ ~  
p a s w r - m a n s  All ca- InlerrraOional %chedJ6d a%llnes Other canleps 

pe?twmed (mtllkm) 

BY lnlr p a s s - l r m m  w l r m p a r t d  ~esa~on  perf~nred 
Mg0nal Nunber Nu Wer Number 

By& sthedu%d Bydher ol No. %ol d No. % of ol No. % d  
Region mnlers airrlner carrlerr ~ a n l e r ~  (m#ons) CWM h l l l ~ )  total ~amn (ml lW)  total 

All 188616 80405 BB2tl 67 65 882 39 55 23732 30 14 42 150 48 

Europe 139186 672.56 81928 24 47511 34 11 7633 13 15 39878 49 

Nwth America 19267 15345 5 e  11 12338 64 10 10088 75 . 1 2 272 38 

Central Amoricd 
Caribbean 1609 1609 - 3 193 12 3 193 12 - - - 1 

1 .Less than 0.5 msllon. 

S w d :  1cAO Forms kl and A-2. 



Tablm Al-4. Regreeantativo nature of rovenur data for  nchadulod freigbt 
rrpd m8il mrxvie~a, 1989,  by ICAO region of airline repiatration 

MerrraWonar 
Frelg)ll w e d a t s t  rep- 

Hemmtbnal 
Mall revewe data teprasent 

sclrsdubd -ed 
b w ' d  Tomb parlormed maA Tamm-lon ptlormed 

tomalrm Number tonmbn Wurnber 
m m  ol Mo. %of p e r t m d  of No. % of 

ReglWr m i  el-8 mmns) TOM {millbn~) drlheS (mum)  total 

All 64984 97 37 937 @ 2 077 01 1 853 89 

Middle €wl 

North Amerita 

Central Aria- ' m2 4 67 48 73 4 2 15 

South America 18a8 17 1 788 ge 43 10 41 . 95 

SOUIFB: m, Form kt. 
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Appendix 2 
METHOD OF ANALYSIS AND 
MARGINS OF UNCERTAINTY 

Method of analysia 

General . 

1. Data soureea in general are discussed in Appendix 1. All airline 
financial data were i n i t i a l l y  adjusted where necessary to represent the calendar 
year 1989, and converted where necessaxy from local currency to United States 
dollars. For currency conversions, use  was made of the exchange rates provided 
by States in their reply to the questionnaires. In those eases where an exchange 
rate was not supplied, the rate used was the average " I A T A  Clearing House Five- 
Day Monthly RateH for  1989. 

m . 

2 . .  P r i o r  to detailed analysis a l l  financial and operational data were 
verified (a) as to the mutual consistency and as to consistency w i t h  data for 
previous years, (b) with information pxovided on statistical reporting forms 
regularly submitted to ICAO, and (c) with data obtained from a computer analysis 
of published timetable material (see Appendix 1). 

Analysis of avai lable  revenue d a t a  

3 .  Scheduled and/or non-scheduled passenger, freight and mail revenues 
fo r  each international route group, together with corresponding volumes of 
traffic and capacity, as well as incidental revenues attributable directly to 
international scheduled services were obtained for individual carriers directly 
from t h e  revenue questionnaires designed for this purpose (facsimiles of the 
revenue and the cost questionnaires are included in Appendix 3 ) .  This informa- 
tion for individual carriers was aggregated fo r  each route group to obtain 
weighted average revenues per passenger-kilometre and per seat-kilometre (for 
passenger traffic) br per tonne-kilometre performed (for freight and mil 
traffic). In the case of scheduled operations the data for individual airl.ines, 
and hence the average bnit revenues, include allowance for discounts, pro-rates, 
ete., but generally exclude deductions for commission payments. 

Analysis of ava i lab le  cost data 

4 .  Cost data are obtained and analysed only fo r  international scheduled 
passenger airlines. While most scheduled (and non-scheduled) carriers maintain 
revenue and traffic data on a route by route and/or route group basis, far fewer 
maintain cost data in a correspondingly disaggregated form. Hence, in order to 
present data which are generally representative of scheduled passenger a i r l ine  
operations in each region of the world, and at the same time minimize the 
reporting burden on States and their air l ines ,  a questionnaire was designed in 
which t h e  requirement for disaggregation of system-wide operating costs was both 
sparing and in line with practices £allowed by a majority of airlines. The cost 
h t a  obtained for individual airlines through this questionnaire were subse- 
quently allocated by the Secretariat among route groups (as necessary, that is 
where an airline operated on more than one route group) using the analysis of 
published timetable material. 



Table A2-1. Proeedurea uaed to allocate ihdfvidual airline contr among route grouge 

Cstwwy of mstS Cost item ($oe note 1) Airlino data input Zo study Cost doation criteria 

A. Cost related primarily to aircraft 1.1 Flight operation ex ensss, ex- P S stem-wide costs and 8 em-wide 1.1-1.4 Number of bloek hours flown 
fluding fuel and oi cost4 b? ock hours flown for eae r' aircraft by each aircraft type on 

type operated each routs group 1.2 Aircraft maintenance and wer- 
haul expenses 

1.3 Aircrafl depreciation and amor- 
tization costs 

1.4 Interest charges on aircraft 

B. Costs related si nifiiantiy both to 11.1 Alrcrafi fuel and oh costs 8 Either: Ikl Fuel consumption by each air- 
aircraft type an geographical 11.2 Landing and associated eFipa a) wsts by ggagraphical a m  of waft type in each area of 
area of operation operation. or operation charges 

b) oom by route group (no dm- 11.2 Maximum take-off wei ht times 
11.3 En-route facilii charge6 

tbn to route group necessafy), or number of departures or each 
11.4 Qther station axpmees 

a 
aircraft type in each awa of 

c) costs by aim& tjrps operation 
11.3 Maximum take-off weight times 

number of block hours flown 
for each aircraft type in each 
area of operation 

11.4 Maximum payload t i e s  num- 
ber of depanures fur each air- 
craft type in each area of 
operation 

C. Costs dated signilicantly to 
volume of traffic or volume of 
capacity 

111.1 Passenger service costs System-wide costa 
1 1  1.2 Commission payments 

lt1.3 Othfsr tickbthg, saIas and pro- 
motton costa 

111.6 General and administrative 
expanses 

111.5 Miscellaneaur operating ex- 
. penses 

IV. 1 Balance of miscetlaneous 
non-operating items texc)ud- 
ing agrmsttts from public - . 
fun 8 s and balance of income 
from affiliated companies) 

Ill. t Number d seathours on 
each mute group 

111.2 Passenger end freight reve- 
nus earned on scheduled ssr- 
vices from each route group 

111.3 Total revenue earned from 
-each route group 

111.4 to lV.1 Number of tonne- 
kilometres performed in each route 
Q f w '  
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5 .  The cost data obtained for an individual airline, and the procedures 
used for allocating these costs among the route groups on which the airline 
operated, may be div ided  into three broad categories, as shown in Table A2-1: 
firstly ( A ) ,  operating costs'which for  a given airline and a given-aircraft type 
may, for this purpose, be considered as independent of where the aircraft is 
flying; secondly (B), operating costs which are significantly related both to 
aircraft type and to geographical area of operation; and thirdly (C), operating 
costs and pertinent non-operating items which may be related only i n  part to 
aircraft type or to the region in which they are incurred, but which are related 
significantiy to the volume of traffic or the volume of capacity in each route 
group. 

6. Costs in ths'first category (A)  were obtained from the data for  each 
airline as an average system-wide eost per aircraft block hour for each aircraft 
type used in international scheduled service. The costs fo r  each route group 
were calculated according to the number of block hours flown by each aircraft 
type operated by the airline on that route group. 

7. Costs in.the second category ( 8 )  were recorded for'each airline by 
route group or by geographical area (or in a few instances by aircraft type) .  
Where recorded by area or by aircraft type, data were adapted to obtain corres- 
ponding data by route group using appropriate operational criteria (such as 
consumption in the case of "aircraft fuel and oil"). The relationships betweon 
route groups, geographical areas and aircraft types in terms of operational data 
were available from the computer analysis of timetable material. 

8 .  Costs in the third category IC), were recorded as system-wide totals 
for the operations of each airline. These costs were disaggregated into route 
group costs using w suitable allocation parameter for each eost item. The allo- 
cation parameter devised for each item bears a direct or indirect relationship 
w i t h  the volume of t r a f f i c  or capacity in each route group. In the case of "Com- 
mission payments" and "Other ticketing, sales and promotion costsn, the alloca- 
t i o n  parameter used is the  total revenue earned from each route group, thereby 
including effects both from t r a f f ic  and from regional differences in revenue 
yields (and hence regional differences in ticketing, sales and promotion costs). 

9. For some airlines, cost data within the three categories were 
reported' relating toddoinestic operations and/or international non-scheduled 
operations as well as to international scheduled operations. Such costs asso- 
ciated with domestic and non-scheduled operations were subtracted using the  same 
allocation procedures as were used to distribute costs among route groups. 

10. As far as data for individual airlines were concerned, total costs 
for the scheduled international passenger flights in each xoute group were esti- 
mated by summing the itemized costs allocated to the route group. Finally, costs 
allocable to the carriage o f  freight and mail on passenger flights were deducted 
from these total costs  to arrive at passenger costs. For this purpose it was 
assumed that the cost of carriage of freight and mail on passenger and combina- 
tion aircraft on a route group was equal to the freight and mail revenue from 
operations of these aircraft. 
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Estimates of revenues and costs for airlines 
for which financial data were not available 

11. The procedures described above lead to the production of total 
revenues and (for international scheduled passenger traffic) t~tal costs on each 
route group by airline region of registration for all those carriers for which 
the basic financial data were available. In most cases, this financial database 
did not include all carriers operations. However, for scheduled passenger 
traffic, estimated revenues and costs presented in this study are formulated to 
cover all airlines operating on each route group. 

12. In the case of revenues the reported average revenue yield per 
passenger-kilometre for airlines registered in the same region within each route 
group has been applied to the total revenue passenger-kilometre for all airlines 
registered in that region operating on the route group. 

13. In the case of costs the estimates for non-reported airlines have 
been based on cost data for reported airlines from the same region of registra- 
tion for the route group, but also take into account differences in the 
operating characteristics of the two groups of airlines concerned (including 
differences in load factors). With respect to the costs in category A (see Table 
A2-I), the average costs per block hour for the aircraft of airlines for which 
cost data were available were applied to the hours flown by the same aircraft 
types by non-reported airlines from the same region of registration, thus taking 
into account differences in aircraft fleet, in block speed and in seating confi- 
guration. Costs in the categories B and C were similarly estimated on the basis 
of criteria parallel to those used in allocating costs of individual airlines 
among route groups. 

11. For some route groups where airlines of a particular region have a 
very low representation (such as Central America and the Caribbean, and the 
Middle East), the grossing-up process for revenues and costs was adjusted to 
take into account the revenues and costs of major non-reported airlines on the 
basis of data provided for previous studies as well as- data regularly collected 
for ICAO Digests of Statistics. 

Llargina of uncertainty 

General 

15. It is important to recognize that the revenue and cost data 
presented in this Circular are not perfectly defhed quantities, but involve 
margins of uncertainty. Such margins of uncertainty are inherent in any pre- 
sentation of airline financial data which covers a multiplicity of currencies, 
which involves disaggregation of system-wide revenues and costs, or which has an 
incomplete database. Hence an important feature of the method used in this 
series of studies has been to identify and evaluate the various sources of 
uncertainty for the purpose of establishing the degree of precision in the 
published data and hence the constraints on drawing conclusions from these data. 
The evaluations concerned were carried out by means of statistical analysis of 
detailed airline data and by means of tests as to the sensitivity of the pub- 
lished data to the procedures used in the study. The resulting assessments of 
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margins of u n c e r t a i n t y  in average unit revenues, average unit costs and average 
revenueJcost ratios publi-shed in this study for scheduled passenger traffic in 
1989 are presented below. 

Estimates of u n i t  revenues 

16. The margin of uncertainty an the  estimated u n i t  revenues fo r  a route 
group arises from limitations on the quality of reported data, from exchange 
rate f luctuat ions and, for scheduled passenger traffic, from the assumption that 
the average yield for non-reported airlines is the same as that fo r  reported 
airlines on the same route group. An ana1ys.i~ w a s  carried out to evaluate each 
of these sources of uncertainty and their cumulative effect, thus producing 
composite margins of uncertainty for the various route groups. The conclusion 
was that the estimated scheduled passenger revenue per passenger-kilometre f o r  
almost all the route groups presented can be relied upon to +6 per c e n t .  
However, for  routes between and within Central America and the Caribbean, the 
representation was such as to throw some doubt on the validity of the results 
fo r  that route group, and hence the revenue (and cost) figures fo r  that route 
group are not presented in this study although their estimates are included in 
the worldwide totals. A s igni f icant ly  narrower margin of uncertainty than 56 per 
cent applies fo r  those route groups where the representation w a s  relatively 
high. On a global bases, taking into account all route groups as a whole, the 
margin of uncertainty is reduced by compensatory e f f ec t s  'and by scale, and is 
estimated at f3 per cent. 

Estimates of unit costs 

17. The estimates of unit passenger costs for a rou te  group contain 
similar elements of u n c e r t a i n t y  as those for passenger revenues, plus further 
elements which arise from the need to allocate costs among route groups accord- 
ing to standardized procedures. These additional sources of uncertainty arise 
because : 

a) the g e n e r i c n a t u r e o f  some cost items (for examplegeneral 
administrative costs) makes their allocation among route 
groups a matter of convention; and 

b3 even for  those cost items which are region or route-specific, 
the standardized allocation procedures do not take into 
aecount the detailed conditions under which individual 
airlines operate. 

18 . As for the revenue data, a composite margin of uncertainty was 
developed in respect of the average unit costs for each route group and for all 
route groups together. The margin of uncertainty on the estimated scheduled 
passenger costs per passenger-kilometre for all the other route groups presented 
is considered to be within +I0 per ceht. Route groups w i t h  high representation 
show a somewhat narrower margin of uncertainty. On a global basis, taking into 
account all route groups as a whole, the margin of uncertainty in the average 
costs per passenger-kilometre is estimated at f5 per cent. 

19. On route groups where the margin of uncertainty approaches +10 per 
cent the contribution of different sources of uncertainty is approximately as 
follows : 
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Relative contribution to 
Sources of uncertainty margin of uncertainty 

Incomplete cost database 3 

Generic nature of certain costs and use 
of standardized allocation procedures 

Fluctuations in currency exchange rates 

Other (pr.imarily imperfections in 
reported data) 

2 0 .  . Much of the uncertainty, arising from the generic nature of certain 
costs is inherent and cannot be influenced ( s e e  paragraph 17), and little can be 
done to reduce the uncertainty arising from fluctuations in currency exchange 
rate. A major factar in these studies is therefore getting as much coverage of 
financial data as possible, while at the same time making efforts to improve the 
quality of reported data. 

21. All the ahve estimates of uncertainty apply only to over-all 
average cost data (as presented in Chapter 3, Table 3-11. Estimates of indivi- 
dual elements making up t h e  over-all cost  are in a number o f  cases subject to 
wider margins of uncertainty. 

Estimates of xevenue/cost r a t i o s  

22. The estimated ratios of revenues to costs have margins of uneer- 
t a i n ty  which vary from route group to route group depending on the margins of  
uncertainty in the estimated revenue and cost data. It should be noted, however, 
that the uncertainties in the revenue and the cost figures for a route group are 
to some 'extent inter-dependent; in other words, if the revenue on a route group 
is over-estimated, the cost figure is also probably over-estimated. This circum- 
stance seduces the margin of uncertainty in the revenue/cost ratios compared 
with those for either the revenue data alone or the coat data alone. The cornpo- 
s i te  margin of uncertainty for the revenue/cost r a t i o  for individual route group 
in t h i s  study is estimated at f5 per cent, and for all the route groups together 
it is estimated at f2.S per cent. 



Appendix 3 
QUESTXONNAIRES RELATED TO IEVENUES AND COSTS 

I. Facsimiles of questionnaires and attachments 

QUESTIONNAIE ON REVENUES OF INTERNATIONAL SCHEDULED AWD MON-SCIIEMJLED AIR CARRIERS 

(Reporting Guidelines and Route Group Descrfprions Overleaf) 
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QUESTIONNAIRE ON COSTS INCURRED BY INTERNATZONAL S WDULEI)  A I R  PASSENGER CARRIERS 

(Reportfng Guidelines and Geographical Descriptions Overleaf) 
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Contracting States that provided replies to the air carrier' revenue and cost 
questionnaires issued under cover of State Letter EC 2/20.3.2-90/51 of 30 May 
1990: 

Algeria, Argentina, Australia, Austria, Bangladesh, Barbados, Belgium, 
Botswana, Brazil, Brunei Darussalam, Burundi, Canada, Chile, Colombia, 
Costa Riea, Cuba, Cyprus, Czechoslovakia, Dominican ~e~ublic', Ecuador, 
Egypt, El Salvador, Ethiopia, Fiji, Finland, France, Federal Republic of 
Germany, Greece, Gulf states2, Honduras, Hungary, 1 ndia, Indonesia, 
Islamic Republic of Iran, Ireland, Italy, Japan, Jordan, Kenya K i r i b a t i ,  
Lao People's Demoeratic Republic, Lesotho, Madagascar, Malawi, Malaysia, 
Malta, Mauritius, Mexico, Morocco, Myanmar, Nepal., Kingdom of the 
Netherlands, New Zealand, Nigeria, Pakistan, Papua New Guinea, paraguayl, 
Peru, Philippines, Portugal, Republic of Korea, Saudi Arabia, Seychelles, 
Singapore, Spain, Sri Lanka, Sweden, ~witzerland, Thailand, Tunisia, 
United Arab mirates, United Kingdom, United Republic of Tanzania, United 
States, Venezuela, Yaounde Treaty states3, Zambia and Zimbabwe, 

1, Revenue data only; no cost data were provided for the airlinsIs) concerned. 
2 .  ~ e p l y  for Gulf ~ i r  which is the international scheduled airline a£ Bahrain, 

Qatar, Oman and the United Arab Emirates. 
3 .  Reply fo r  A i r  Afrique which is the international scheduled airline of Benin, 

~urkina Faso, Central African Republic, Chad, Congo, C6te d ' Ivoire, Mauri- 
tania, Niger, Senegal and Togo. 



ICAO PUBLECATIONS 
IN THE AIR TRANSPORT FIELD 

The following summary gives the status and also describes in general terms the contents of 
the various series af publications in the air transport field issued by the international Civil 
Aviation Organization: 

Interqalion~l Standards and Recommended Prrctices on Facilitation (designated US 

A n ~ e x  9 to ]he ConvenlioqJ which are adopted by the Council in accordance with 
Arriclcs 37, 54 and 90 of the Convention on \hternational Chi\ Aviation. The uniform 
obhervance o f  the sprcificatians contained in  the international Standards on Facilitation i s  
rccognizcd as practicable and as necessary to facilitate and improve some aspect of 
international air navigation, while the observance o f  any specification contained in the 
Recommended Practices is recognized as generally pra~~icable and as highly desirable to 
Ihcilitaie and improve Tame aspect uI international air navigation. Any differences between 
the national regulations and practices or a State and those established by an Internationai 
Standard must be notified to the Council in accordance with Article 38 of rhe Convenrion. 
The Council has also invited Contracting Slates to notify differences From the provisions o f  
thr: Recommended Practices; 

Council Slatemenrs on policy retaring to air transport questians, such as the economics 
of  airports and en-route air navigation facilities, taxarion ancl aims in the Ecld o f  facilitation; 

Wgcsts of Statistics which are i.squed on a regular basis, presenting the scatistica) 
information received from Contracting State5 on their civil aviation activities; 

Circulars providing specialized information of interest to Contracting States. They include 
regional ~ t ~ d i e s  on the development uf international air passenger, freight and mail traffic 
and specialized studies of a world-wide nature; 

Manuals providing information or guidance to Contracting States on such questions as 
airport and a i r  navigation facility tariffs, air traffic r~recasting techniques and air transport 
sta~istius. 

,4150 of interest to Contracting State$ are reports of meeting in the air transport field, 
such as scrrions or the Facilitation Division and lhe Statistics Division and conferences on 
tht. economics o f  airports and air navigation t'acilitic5. Supplements to these reports are 
iwuetl. indicatins the action rakcn by the Council un the meeting recommendations, many 
of which are addressed lo Con~racting States. 
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