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FOREWORD 

Terms uf reference 

1 .  This review is the ninth in a triennial qeries beginning with lCAO Circular 73 published in 1965 
and followed by Circular 89 (1968), Circular 105 (1971 j, Circular 122 (3974), Circular 133 (19771, Circular 
158 ( 1980), Circular 177 (1983) and Circular 200 (1986). After examination of  the second review, the Sixteenth 
Session of the Assembly expressed the view that similar documents should be produced for each major session 
as background material for the work of the Econonlic Commission. At the request of the Air Transport Corn- 
rnittee the present document incllides additional information on commercial and regulatory prospects, 
primarily in Chapter I .  

Coverage 

2. The coverage of fhis review extends to the whole of the Organization's 160 Contracting States 
as of 3 1 December 1988 for the period from 1978 to 1988, data for new States having been included retro- 
actively where possible. Data for 1988 have been estimated on the basis of partial reporting for that year. 
Coverage extends to all activities of the scheduled airlines of Contracting States reparted to ICAO for the 
years 1978 to 1988 and published in the statistical series on aircraft on register, airline fleet and personnel 
airline traffic, and airline financial data. The activities of the non-scheduled operators are covered less fully 
since data for these carriers, nithough supplemented from other sources, are somewhat incompiete. 

Sources of information 

3 .  In addition to the ICAO Digests of Statistics. use has been made of many of the Organization's 
economic studies, such as the earlier editions of this review, and the series of regional studies dealing with 
the development of international air freight and air passenger transport. Use has also been made of the 
Annual Reports of the Council to the Assembly for the years 1978 to 1988. 

4. Sources of information other than ICAO, referred to in the text, include the appropriate and 
most recently available statistical publications of the United Nations; the United Nations Conference on 
Trade and Development (UNCTAD); the European Civil Aviation Conference (ECAC); the Organization for 
Economic Cooperation and Development (OECD); the International Air Transport Association (IATA); the 
Association of European Airlines (AEA); the United States Department of Transportation (DOT); the World 
Tourism Organization (WTO); the International Monetary Fund (IMF); and the World Bank. 

5. Unless indicated otherwise, all references in this circular to "cents'bean U.S.  cents, and all 
references to '%IoiIars" mean U.S. dollars, 

Status 

6.  This circular has been approved and i s  published by authority of the Secretary General. 



The designations employed and the presentation of 
the material in this publication do not imply the 
expression of any opinion whatsoever on the part of 
ICAO concerning the legal status of any country, 
territaqy, oity or area, or of its authorities, or 
concerning the delimitation of its frontiers or 
boundaries. 
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Chapter 1 

COMMERCIAL AND REGULATORY TRENDS - 
1978 TO THE YEAR 2000 

1. This survey reviews significant developments in air transport over the past decade and outlines 
expected trends to the year 2000. These developments have changed the world's air transport system during 
the past decade and, in many cases, seem likely to influence its future directions. They are often interrelated 
and can be broadly categorized under the following headings: traffic, regulatory, airline organizational and 
economic. 

Airline Traffic Trends 

2. By 1988 the number of passengers carried yearly by the world's airlines approximated one fifth 
of the world's population. Foremost among the expectations for the air transport system is the anticipated 
virtual doubling of air travel by the year 2000. Almost a quarter (by value) of world trade in manufacturetl 
goods is now carried by air and the proportion is growing. Together these facts underline the increasing 
importance of air transport to international tourism, world commerce and airline industry employment. 

3 .  The Asia and Pacific region had the highest international traffic growth figures during the past 
decade and promises to continue to do  so in the coming decade. The international passenger traffic share 
of the North American airlines resumed growth in relative importance as more emphasis was placed on inter- 
national services following domestic restructuring. 

4. Airline fleets grew significantly in parallel with continuing traffic growth. Orders for commer- 
cial transport aircraft recently reached unprecedented numbers and delivery dates are now backed up into 
the mid-1990s for some types. Other indicators, such as the number of airlines, freight traffic volume, and 
airline personnel, also showed strong growth as did averages for stage and trip distance, speed, payload 
capacity, yield and productivity. Operating profits began to improve after poor results during the economic 
downturn of 1981-1982, but profits nevertheless remain marginal for most airlines. 

Regulatory Developments 

5 .  The shape and size of the air transport system have been and will continue to  be influenced 
to a great extent by governmental decisions, whether they be those of individual States or those made on a 
bilateral or multilateral basis. Although decisions continue to be made largely by air transport authorities, 
there has been increased involvement in airline regulation by bodies outside the system. 

Air transport regulation 

6. The most significant regulatory development within the system has been the moves taken by 
numerous govirnments towards less economic control of airlines, the promotion of competition, and greater 
reliance on market forces as opposed to governmental decisions to determine service levels and industry 



concentration in hot11 domestic and international markets. Pnrado\iically. this has Icd both to the crcario~l 
of many new airlines accompanied by the availability of lower fares in wrne ma~.kcr\, and  to an increase in 
airline industry concentration in some countriej as companies failed or merged. 

7 .  111 Inany countries l~beraliration produced varying degr-ec> of priiatifation of go\,ernrnenr- 
o ~ t n e d  airline\. :2 growing number of domestic airlines began internarional 5eri ice al,d some international 
airlines started domestic operations. Minority equity participation in national airlines by foreign airlines 
occurred with increasing frequency in all regions. New methods continue to be deceloped to regulate capacity 
and prices, as well as expansions in agreed market access for airlines, although the widespread neglect of the 
Article 83 obligation upon States to register their bilateral air agreements with ICAO has significantly reduced 
the transparency envisaged in the Chicago Convention. As liberalization spreads, there is an increased need 
for governments to ensure that all carriers, particularly the smaller ones, continue to have a fair and equal 
opportunity to  compete (for example, in computer reservations systems) and that passengers are adequately 
protected. 

8. Liberalization of air transport has also raised three important questions. Will the investments 
be made to  expand and modernize the airports and airways system to accommodate increased traffic demand 
resulting from liberalization? Can high standards of safety regulation be maintained over the long run where 
the economic regulation of air carriers has been significantly lessened? Can the benefits of liberalization be 
sustained in circumstances where airline concentration has made it more difficult to start a new airline? 

External factors 

9. In recent years air transport authorities have become increasingly concerned about the interest 
shown by competition law authorities in the regulation of international air transport. The establishment of 
unified regional economic markets has also evoked concerns about possible adverse effects on  the national 
airlines of non-participating States and about potential actions by the economic union to supplement or  
supplant existing national and bilateral air service regulation. The inclusion of international air transport in 
a broad multilateral accord on trade in services (e.g. telecommunications, transport, insurance), under 
consideration in the General Agreement on  Tariffs and Trade (GATT), could significantly affect air transport 
regulation. The possibility of some States acting to  protect the confidentiality of personal data sent by 
electronic means across national borders could restrict the transborder flow of information essential t o  air 
services. 

10. Other governmental measures also affect air transport. Such measures include the expansion 
of airline responsibilities associated with national entry requirements (particularly for inadmissible 
passengers), more stringent health standards for  entry (particularly where prevention of the spread of 
acquired immune deficiency syndrome is sought), national narcotics control efforts and the imposition of 
various taxes on air rransportation. 

Airline Organizational Developments 

1 1 .  The most noteworthy changes during the 1980s in airline structure and marketing arose from 
the need to meet increased traffic demand, the need for creative responses to  the liberalization of certain 
domestic and international markets and technological developments (e.g. automation, extended range 
aircraft). 

Responses to traffic demand and liberalization 

12. An important innovation in the United States, which has attracted attention elsewhere, has 
been the refinement of the "hub and spoke" system t o  employ large "banks" o r  "complexes" of inter- 
cmmct ing  flights t o  maximize the number-of city-pair markets that can be served on  each flight. "Xlega- 
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~ a r r i e r j "  arose from a perceived need to operate several hubs and to achieve "critical mass" (i.e. a size 
iufficient to ensure independent survival and the ability to influence market conditions). A5 both a part of 
thi5 dc\-eloprnent and a reaction to i t  there has been a continuing process of t'ormation of inter-carrier (often 
transnational) a l l iance ,  as well as joint-marketing arrangements often involving the sharing of airline 
cie\ignator code5 to expand on-line markets. rhe.se delelopments have caused sorne \niall- and rnediurn-size 
airlines concern for their survival and have prompted efforts by some airlines to enter various alliances oi' 
their own. 

13. Computer reservations systems (CRS) have become the principal airline distribution tool in a 
fiumber of countries, particularly in markets where there are many travel agents and frequent changes in 
schedules and fares (e.g. North America, Europe). With participation in a CRS now essential in many 
markets and widespread criticism of sorne systems for being biased towards certain carriers, the trend is 
expected lo  continue towards the conversion of existing systems to  more neutral systems owned o r  controlled 
by groups of carriers, with participation open to all carriers world-wide. 

14. Developments in automation during the 1980s permitted the creation of sophisticated yield 
management systems for airlines, associated with usage of a CRS, enabling the airlines concerned to  optimize 
the mix of high to low fare passengers on  each flight t o  maximize revenues. In deregulated markets, yield 
management has enabled established higher-cost airlines to  compete selectively, yet effectively, against new 
lower-cost airlines often reliant upon low fares to  achieve market penetration. 

15. An important marketing development in the past decade, with implications for the future of 
air freight, has been the creation of numerous highly sophisticated airline/parcel express delivery companies, 
primarily in North America and Europe, which now operate large jet cargo fleets providing continental over- 
night deliveries and second day intercontinental services via strategically placed sorting hubs. The concepr 
has also been adopted by a limited number of postal administrations. 

Technologicul advances 

16. Another important development during the past decade has been the introduction of new, 
longer range aircraft permitting non-stop flights over distances never before possible. In addition, the 
availability of twin-engine wide-body aircraft has permitted the economic introduction of non-stop services 
in Inany city-pair markers too small t o  be served by larger wide-body aircraft. A related development has 
been the expansion of authorized limits on  some extended range over-water flights by twin-engine jets. 

17. Although jet aircraft a re  not expected to  grow much in size beyond the 500-seat maximum of 
the B747 in the next decade, jet aircraft of 50-70 seats are being built t o  serve smaller regional markets. At 
the same tirnc, larger, faster, higher altitude turboprop transports in the same seat range are being developed. 
The competitive interactions between these two aircraft types, and the effect on both of the changes resulting 
from liberalization (which initially created an  increased demand for 100-150 seat twin-engine jets), and 
airport/airways congestion factors, increase the complexity of this development. 

Economic Developments in Air Transport 

18. Although air transport costs are generally expected to  continue to increase at  a slower ratefthan 
consumer prices, the air transport system as a whole is faced with high levels of investment and the imposition 
of new charges. I t  also faces continuing uncertainties about the long-term price of fuel. Economic develop- 
ments which afi'ect air transport pose concerns for airports/airways and aircraft fleet development. 

19. A major problem facing the air transport system is increasing airport and airways congestion. 
Although technological developmenrs can be expected to provide some relief, few new airports were built 
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during the past decade or are currently planned or  under construction in the most congested regions. The 
limits to terminal and runway expansion are being reached at some malor airports and air traffic control 
system5 are aging. Some relief for congested facilities is cxpccted from the continuing tie~clopment ot high- 
speed rail services in many States in Europe, Japan and to a very limited extent the United States. as well 
as from the eventual completion of the Channel Tunnel between [:lance and the United Kingdom. 

20. The majority of States, particularly developing States, stil! d o  not reco\.er the full cost of 
providing their principal international airports and route facilities from operating revenue\, a situation which 
is unlikely to improve significantly in the comtng decade. The security measures required to prevent unlawful 
interference with international civil aviation have caused difficulties in many States because of the substantial 
funds required to finance their provision and operation. The difficulties and costs are likely to grow as the 
required sophistication of security devices and procedures increases. They may be compounded by the cost 
of facilities needed in the coming decade to  meet rising traffic demands and to transition from the use of 
instrument landing systems (ILS) to microwave landing systems (MLS). 

Fleet development 

21. A significant factor regarding future airline fleet development is the economic implications of 
possible noise restrictions on subsonic jet aircraft which d o  not meet the noise certification requirements of 
Annex 16. Similarly, as more is learned about aircraft aging, this factor may affect the fleet replacement rate. 
Also confronting the industry are increasing costs and difficulties in financing the acquisition of aircraft for 
normal fleet renewal and for growth to meet future traffic demand, with anticipated aircraft investment needs 
of about $500 000 million (in 1988 United States dollars) to the year 2005, or  an  average of about $30 000 
million a year. Additional costs will be incurred by airlines to  equip their aircraft t o  use MLS rather than 
ILS and to  improve safety by equiping with collision avoidance systems (CAS). 

General Perspectives on Developments 

2 2 .  From the standpoint of users, the most significant change in commercial air transport in the 
past ten years, one which promises to be accentuated over the coming decade, is the transformation of the 
system, in much of the developed world in particular, from one which once catered largely to  the transport 
requirements of the elite to a system of mass transport. Many who now depend on air transport use i t  so 
frequently and repeatedly as to give little thought t o  how extraordinary commercial flying once was. While 
the benefits of air travel are undeniable, as are the rapid, often overnight, delivery of documents and parcels 
to many parts of the world, accompanying changes add new elements of stress to air transport. These include 
hghlycomgested wmina l s ,  increased ffight delays, more required changes of aircraft en-route through hubs, 
significantly heightened emphasis on security due  t o  acts of unlawful interference against aircraft and new 
concern over the unknown risk factors of aging aircraft. 

2 3 .  The benefits brought to  the world community by air transport, i.e. chiefly the facilitation of 
commerce, tourism, government affairs and economic development, are large and unassailable. At the same 
time air transport faces competing demands f rom other sectors. Thesp range from protection of the environ- 
ment from unwarranted aircraft noise and air pollution, to  the competing needs for scarce capital for 
investment (particularly in airports and  airways), t o  attempts t o  shift the financial burdens of customs, 
agriculture, health and immigration controls from the general or  particular populaces which benefit from 
them t o  the air transport system users obliged t o  endure them. Unwarranted shifts o f  cost burdens to  the 
air transport system, the availability to  it of a fair share of investment resources, and the need to accom- 
modate broader concerns such as that of the human environment are important issues to be faced by i ~ i l -  

transport as it enters a new decade of continuing growth. 



Chapter 2 

DEVELOPMENT OF AIR CARRIERS AND THEIR 
FLEETS - 1978 TO 1988 

1 .  There were approximately 950 commercial air carriers in the world operating at  least one 
aircraft of more than 9 000 kg maximum take-off weight in 1988. Of these carriers, 663 performed inter- 
national services, in many cases in addition to domestic services. The distribution of these carriers by region 
of registration and by type of operation is shown in Table 2-1. 

2. Of the total number of international carriers, 343 were scheduled airlines, of which 30 were 
specialized all-cargo carriers. In addition, there were 320 non-scheduled carriers, of which 67 offered only 
cargo services. The largest number of scheduled airlines was registered in Europe ( 9 9 ,  followed by Latin 
America and the Caribbean (73) and Africa (64). Of the non-scheduled carrieis, 139 were registered in Europe 
and 73 in North America. 

The Commercial Transport Fleet 

3 .  At the end of 1988, the scheduled and non-scheduled carriers of ICAO Contracling States' had 
a combined fleet of about 10 600 large? conlmercial transport aircraft for their international and domestic 
operations, an increase of 26 per cent over 1978 (Table 2-2). Available capacity increased during the decade 
by ahout 82 per cent on all routes and by over 90 per cent on international services, reflecting the introduction 
of rnorc productive aircraft. The changes between 1978 and 1988 in the size and composition of the world 
fleet by type and by region are given in Appendices 1, 2, 3 and 4. 

Categories of  aircraft 

4. The number of jet aircraft in the world fleet increased by more than 2 400, from 68 per cent 
of the total in 1978 to 76 per cent in 1988, while the proportion of turboprop aircraft increased from 17 to 
18 per cent and that of piston-engine aircraft declined from 15 to 6 per cent. 

5. As illustrated in Figure 2-1, showing the changing relationship between the various categories 
and sub-categories of aircraft, the most important development during the decade has been the near doubling 
of the number of 2-engine narrow-body jets in service, to account for 36 per cent of the total fleet, up from 
25 per cent in 1978, and the more than doubling of the number of wide-body jets. Within the latter category 
2-engine wide-body jets (now increasingly providing long-haul services) grew eleven-fold from 1978 and now 
constitute 6 per cent of the world fleet. In contrast, the number of 4-engine narrow-body jets has shown a 
steady decline since 1978, from 16 per cent of the fleet in that year to 6 per cent in 1988. While the nuniber 
of 2-engine turbo-prop aircraft increased by 62 per cent during the decade the number of 4-engine turbo-prop 
aircraft dropped b ~ .  26 per cent. "ison-engine aircraft in use continued to decline from IS per cent of the 
world fleet in 1978 to only 6 per cent in 1988. 

I .  Except ('hir,a and  the LiU\R. 
2. l)ef111ec! as aircraft \ r i th  a maxilnurn take-off weight euceedlnp 9 000 kg 
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Table 2-1. Number of international scheduled and non-scheduled air carriers in 1088' 
(distribution by region of registration) 

~ 

Type of operator 

Scheduled Non schedbledz 

Mixed All-cargo Total M~xed  All-cargo Total Total 

Africa 62 2 64 19 11 30 94 
Asia and Pacific 52 2 54 12 2 14 68 
Europe 92 3 9 5 128 11 139 234 
Latin America and Caribbean 60 13 73 39 17 56 129 
Middle East 12 1 13 6 2 8 2 1 
North America 35 9 44 4 9 24 73 117 

Total 313 30 343 253 67 320 663 

1 Carr~ers operatlng alrcraft wlth a maximum take off we~ght  of more than 9 000 kg 
2 Includes 44 domestic scheduled a~rllnes operatlng non-scheduled lnternat~onal servlces (Afr~ca - 5 Asla and Paclflc - 2 

Europe - 12 Latln Amerlca and Car~bbean - 8 M~dd le  East - 2 and North Arner~ca - 15) 

Table 2-2. Total commercial transport fleet in 1978, 1983 and 19881 
(distribution by aircraft category as of 31 December) 

1978 1983 1988 

Aircraft category N o % No % No % 

Jet 
SST 
Wide-body 

4-eng~ne 
3-engine 
2-engine 

Narrow-body 
4-engine 
3-engine 
2-engine 

Total 8 380 100 

1 Excluding China and the USSR 

Source: 
Appendix 1 
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Number of 
Aircraft 

1978 1W 1982 t988 

Nh~te: Excludes China and the USSR. 

Figure 2-1. Composition of the world commercial! transport fleet 
(end of each year, 1978-1988) 



Table 2-3. Regional distriblion of total cornmercisl Zrsnsport fleet in 1978 and 1988' 
(distribution by aircraft category as of 31 December) 

Asia and Latln Amerlca 
Africa the Paclfic Europe and Caribbean Middle East North Arnerlca World 

Aircraft category 1978 1988 1978 t988 1978 1988 1978 7988 1978 I988 1978 1988 1978 1988 

Numbers 
SST - - - - 11 14 - - - - - - f 1 14 
Wide-body 25 65 150 430 200 450 18 75 44 140 363 709 800 1 869 
Narrow-body 225 345 - - - - - - - - - - - - 470 400 1 3 9 6  1316 - - 412 505 186 210 2 I92 3 441 4 8 8 4  6 2 1 7  

TOM kt 250 410 620 850 1610 1 780 430 580 230 350 2 555 4 150 5 695 0 100 
Other 320 210 500 420 490 700 610 390 60 30 705 750 2 685 2 500 

Total 

Per cent 
SST - 
Wide-body 4 
Narrow-body 40 

Total jet 44 
Ofher ' 56 

- 
too 

1. Excluding China and the USSR, 

- - 
IS 37 
64 55 - - 
79 92 
21 8 - -  

too 100 

Source. 
Agpendix 2.  
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Regional distriburiori 

6. Thc distribution of the \~o r ld  fleet according to region of aircraft registration is shown in 
Table 2-3 (derived from Appendix 2). North America now accounts for 51 per cent of the world jet fleet, 
up from 45 per cent in 1978, and an even larger proportion of the ~larrow-body jet fleet. While the number 
of jet aircraft increased by only 1 1  per cent in Europe, it grew by 62 per cent in North America, largcly 
reflecting the new requirement, of the air system in the United States which was resrructured to provide a 
higher frequency of largely narrow-body jet services through hubs. The number rose by 64 per cent in Africa, 
52 per crnt in the Middle East, 35 per cent in Latin America and the Caribbean, and 34 per cent in Asia and 
the Pacific. In 1988, three regions accounted for 85 per cent of the wide-body aircraft and for 83 per cent 
of the narrow-body aircraft, North America (38 per cent and 55 per cent respectively), Europe (24 per cent 
and 21 per cent) and Asia and the Pacific (23 per cent and 7 per cent). 

7. The largest growth in the proportion of jet aircraft in regional fleets took place in the 
developing regions. Between 1978 and 1988 it rose from 44 to 66 per cent in Africa, from 55 to 66 per cent 
in Asia and the Pacific, from 41 to 60 per cent in Latin America and the Caribbean and from 79 to 92 per 
cent in the Middle East. In North America it grew from 78 to 85 per cent and in Europe it dropped from 
77 to 72 per cent, the latter in part a reflection of the greater liberalization in Europe of smaller regional 
routes than of high volume trunk routes. Wide-body aircraft as a proportion of the total fleet in each region 
were relatively most important in the fleets of the Middle East (37 per cent) and Asia and the Pacific (34 per 
cent), followed by Europe (I8 per cent), North America (I5 per cent), Africa (10 per cent) and Latin America 
and the Caribbean (8 per cent). Turboprop and piston-engine types remain important in Latin America and 
the Caribbean (40 per cent), Africa (34 per cent) and Asia and the Pacific (34 per cent). 

Distribution by type of carrier 

8. The number of aircraft by category that were operated by scheduled and non-scheduled carriers 
in 1978 and 1988 is shown in Table 2-4 (derived from Appendix 3j. Over the decade, the proportion of the 

Table 2-4. Total commercial transport fleet by type of operator in 1978 and 19881 
(distribution as of 31 December) 

Non-scheduled 
Scheduled airlines operators All operators Non-scheduled 

A~rcraft  1978 1988 1978 1988 1978 1988 % of total 
category No. % No. % No. % No. % No. % No. % 1978 1988 

Jets 

SST 11 0 14 0 - - - 11 0 14 0 - - - 

Wide-body 773 11 1 7 8 9  19 27 2 80 6 800 10 1 8 6 9  17 3 4 
Narrow-body 4 4 7 0  63 5 5 0 2  60 414 34 715 51 4 8 8 4  58 6 2 1 7  59 - - - -  - -  - -  8 12 - - - -  - -  
Total 5 2 5 4  74 7 3 0 5  79 441 36 795 57 5 6 9 5  68 8 1 0 0  76 8 10 

Other 1 8 9 3  26 1 8 9 1  21 792 64 609 43 2 6 8 5  32 2 5 0 0  24 23 24 
- - - - - - - -  - - - - -  - -  

Total 7 1 4 7  100 9 1 9 6  100 1 2 3 3  130 1 4 0 4  100 8 3 8 0  100 1 0 6 0 0  100 15 13 

Exclud!ng C:"iia dnd tne USS9 
Source 
Apperld~x 3 

--- 



total fleet opcrated by non-scheduled carricrr f c l l  ~ l l g h ~ l y  to abouI 13 pt'r L'III. I ' l~c re  co l l t in i~c+  to bc a 

marhcrl diffc;cncc 1 1 1  the c.on~hirrcd flc.ct\ ot' tllc t ~ o  c;ucgorics ot car1 icrr, ~ t h  jcr airt.1 afr  I cp t  C \ ~ . I I I  In! 
79  per cent of the cchedt~led airline Fleer. ar; against 57 pCr cent for ~ h c  nun- \cf~ct lu Icd ~ ~ r ~ r r i c r j .  

T y p ~ , s  t! J' aircruj'f in service 

9. The ten moqt important aircraft types in service nith the cchcdul~d airtincc of IC'RO 
Contracting States are licted in Table 2-5 for the first and laqt years of the decade (see Appcndir; 4 for a l l  
aircraft types in each of the years 1978-1988). There aircraft represent a decrca~ing proportion of the total 
fleet, from 72 per cenl in 1978 to ti9 per cent in 1988. Although the ranking of individual t ypc3 ha5 altcrcd 
over this period, there has heen little change in the actual composition of the group. with the Boeing 707/720 
and the Douglas DC-8 in the 1978 listing being replaced by the Airbus A300 and the Boeing 767 in 1988. 
Only two propeller-driven types (F-27/FH-227 and the DC-3) continue to figure in the list. The Rocing 727 
remains. as in 1978, the most widely used aircraft, followed by the DC-Y/MD-80 and the Boeinp 737,  which 
together accounL for 45 per cent of the world fleet. The two basic 4-engine narrow-body aircraft (the Boeing 
707/720 and the Douglas DC-8) declined in number by 74 per cent during the decade, while \he wide-body 
aircraft among the ten mosr important aircraft types increased by 130 per cent. 

Productivity ut Inwmtional Scheduled Airlines 

10. Some indications of productivity developments for international scheduled airlines between 
1978 and 1988 are given in Table 2-6 and in the annual data in Appendices 5 and 6. The growth of 87 per 
cent (equivalent to an average annual growth of 6.4 per ccnt) in capacity provided {item 6) was achieved with 

Table 2-5. Major aircraft types in service in 1978 and 19881 
(scheduled internatiowl and domestic airline fleets) 

Rank and a~rcraft type No % Rank and arcraft type No OJ1 
- -.--- ---- - 
1. Boeing 727 1 336 
2 Douglas DC-9 794 
3 Boelng 747/720 659 
4 Boelng 737 465 
5 Fokker/Fa~rchrld F-27/FH-227 424  
6 Douglas OC.8 413 
7. Boeing 747 3 22 
8. Douglas DC,3/C-47 315 
9. Muglas OC+10 248 

10. Lockheed L-1011 151 

Total 10 major types 
Total all other types 

Total 

1 Boe~ng 727 1 530 
2.  Douglas DC-91MD-80 1 320 
3. Boelng 737 1 308 
4 Boe~ng 747 620 
5.  Fokker/Falrchlld F-27/FH-227 365 
6 Douglas OC-10 340 
7 A~rbus A-JDO 268 
8 Boe~ng 767 227 
9. Lockheed L- 101 1 205 

10. Douglas DC-3/C-47 205 

5 127 72 Total 10 major types 6 388 69 
2 020 28 Total all other types 2 808 31 

7 1 4 7  100 Total 

1. Excrudin$ a\rctaft manutactured in Chma and the USSR 

Source. 
Appendrx 4 



. i n  ill'.:-caw 0 1  19 pc.r cent irl the nurnbcr ol' aircral't in service (item 2), an increase of 21 per cent in total 
I>cr.\orlnel enlploved (itern 4) and an increase of 5 2  per cent in total aircratt hours f'loun (itern 5 ) .  T o  a great 
extent i hew tlc\c.lopnicr~ts result froni tile gro~bing use made ol' \bide-bod) air craft. a faclor reflected iri the 
incrcaw in average payload c'rpacity per aircratt (iten1 I I )  which ha\ risen by 38 per ccrit t'rorr, ? I  tonnes in 
1978 to aborii 29 ionnt.5 i r ~  lW8. 4s\ociatccl  ill! ; i n  i~lcrea\e 01' I2  per cent in the average stage distance 
(iterr1 ' I ) ,  the average aircral't speed (iten) 10) increased marginall) oLcr the decade with little impact upon 
rltc general riw in total capacity. 

I I .  I Ilc number ol hours I ' I o ~ I I  per aircral't (item 13) rose by 28 licr cent in spi;e of the temporary 
dcc reae  i l l  thi\ indicator irl 1981, 1982 and 1983, which was ir~fluenced to s o n x  extent by the number of 
aircraft grounded by some airlines in response to high fuel costs and the disparity between traffic demand 
and capacity. Tonne-kilornetres available per aircraft (item 14) rose by 57 per cent during the period. The 
decade saw a continued increase in the weight load factor (item 8), resulting in a greater improvement in 
productivity measured in terms of traffic carried compared to capacity produced. Tonne-kilometres 
performed (TKP) per aircraft (item 15) were up by 66 per cent, while TKPs per employee rose by 63 per cent. 

12. In general, it may be noted that the improvements achieved between 1978 and 1988, as 
measured by the indicators in Table 2-6, are noticeably better than those observed in previous issues of this 
review. 

Table 2-6. Developments in productivity between 1978 and 1988 
(international scheduled airlines1, including domestic 

and non-scheduled operations) 
- 

Per cent 
1978 1988 change 

1.  Number of airlines 
2 .  Number of aircraft in fleet 
3. Number of flight crew2 
4. Total number of personnel 

Performance data 

5. Aircraft hours flown (thousands) 13 032 19 870 5 2 
6. Tonne-kilometres available (millions) 174 392 325 676 87 
7. Tonne-kilometres performed (millions) 99 114 195 919 98 
8. Weight load factor (per cent) 57 60 5 

Measures of productivity 

9. Average stage distance (kilometres) 
10. Average speed (km/hr) 
11. Average payload capacity (tonnes) 
12. TKAs per flight hour 
13. Hours flown per aircraft 
14. TKAs per aircraft (thousands) 
15. TKPs per aircraft (thousands) 
16. TKAs per employee (thousands) 
17 TKPs per employee (thousands) 

1 Exclud~ng Chrna and the USSR 
2 Excluding cabin attendants. 

Source. 
Append~x 5 ,  ATR Forms A-1 
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Table 2-7. World air transport development' and related economic indicators 
(data in millions of U.S. dollars except when otherwise indicated) 

.- - - -- 

Average annual Increase ( % )  

I l e s c r ~ p t ~ o n  1978 1983 1988 19 '8-83 1983-88 1378-88 

Total scheduled arr traffic 

Tonne-km performed 
Total operating revenue 

in dollars 
~n SDR2 

World GDP, excluding services 9 5 104 123 1.9 3.5 2.7 
World production of electric energy, kwh5 7 688 000 8 824 000 10 402 000 2.8 3.3 3.1 

Air passenger traffic 

Passenger- km 
Passenger revenue 

in dollars 
in SDR2 

Gross national product, industrial market 
economies 

in dollars6 
in SDR2 

lnternational tourist arrivals8 
International tourist receipts 
in dollars8 
in SDR2 

Air freight traffic 

Freight tonne-km 
Freight revenue 

in dollars 
in SDR2 

World production, manufactured goods ( i n d e ~ ) ~ , ~  94 102 126 1.6 4.3 3.0 
World export, manufactured goods 

ln thousands of dollars5 738 992 1 860 6.4 13.4 9.7 
in SDRZ (566) (948) (1 382) (10.9) (7.8) (9.3) 

Arr passenger average unit price 

Passenger yield 
in U.S. cents.per pass-km 
in SDR2 per 100 pass-km 

Gross national product, industrial 
market economies, per capita 

in dollars6 
in SDR2 

Air freight average unit price 

Freight yield 
in U.S. cents per tonne-km 
in SDR2 per 100 tonne-krn 

27.1 33.1 39.0 4.1 3.3 3.7 
(20.8) (31.6) (29.0) (8.7) (-1.8) (3.1) 

Unit value index, world export manufactured 
goods for developed market economies3 

in dollars 79 89 123 2.4 6.7 4.5 
in SDR2 (82) (108) (116) (5.7) (1.4) (3.5) 
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Average annual Increase ( % j  

LescripllGfl 1978 1983 1988 1978-83 1983-88 1978-88 
- -. -- - -- - - - -- -- ~- ~ 

Labour productivity 

Air transport tonne-km performed 
per eniployee ( i n d e x p  

Manufact~ i r ing developed market 
economies (index)3 

1 .  Excluding domestic operations wlthin the USSR to ensure comparability between traffic and f~nancial data series; 1988 data are based on preliminary 
estimates 

2 SDR: Spec~al Draw~ng Rights shown to discount flucluat~ons In U.S. dollars. 
3. Index. 1980 = 100. 
4 International Monetary Fund. "International Financial Statistics" 
5 .  United Nations. "Yearbook of Statist~cs" and "Monthly Bulletin of Statistics". 
6. World Bank. "World Development Report" and "World Bank Atlas" 
7 .  Data for 1987. Rates of growth for 1983-1987 and 1978-1987. 
8 World Tourism Organization. "World Tour~sm Statistics". 
9 Data for 1986. Rates of growth for 1983-1986 and 1978-1986. 

Air Transport Related to General Economic Indicators 

13. Various aspects of the development of air transport between 1978 and 1988 are compared with 
changes in related economic indicators in Table 2-7. Monetary values are shown in both U.S. dollars and 
special drawing rights (SDRs), in order to adjust values for fluctuations in the value of the U.S. dollar. The 
following analysis is based on SDR values where applicable. 

14. During the first half of the decade, world economic activity as well as air transport were 
affected by the widespread economic recession of 1980-1982. The latter part of the decade, however, was 
marked by a period of sustained economic growth at the global level. Although air transport was adversely 
affected by the sharp increase in fuel prices in 1979-1980 and the economic recession, the industry continued 
to perform better than average as measured against selected general economic indicators. 

15. From 1978 to 1988, total scheduled air traffic (excluding domestic operations in the USSR for 
co~nparability with airline financial data), increased at an average annual rate of 6.7 per cent, while total 
operating revenues climbed by 10.6 per cent. By comparison, the world gross domestic product rose by 
2.7 per cent per year and world electrical production by 3.1 per cent. 

16. Scheduled air passenger traffic during this period increased by 6.4 per cent a year, compared 
to 4.3 per cent for international tourist arrivals, while freight traffic rose by 8 per cent against 3 per cent 
for world production of manufactured goods. Financial comparisons show that total passenger revenues were 
up by 10.1 per cent a year, comparable to  the increase of 10.6 per cent in international tourist receipts, and 
revenues earned from the carriage of freight increased at 11.6 per cent a year, against 9.3 per cent for the 
value of world exports of manufactured goods. 

17. The comparatively favourable position of air transport in terms of production and revenue may 
be partially explained by the fact that the price of these services to  the user has not generally risen as much 
as per capita income and the general price index. The average annual rate of increase in the air passenger 
fare per kilometre was 3.3 per cent against 5.6 per cent for per capita GNP in industrial market economies. 
In the case of freight, the rate per tonne-kilometre rose by 3.4 per cent per annum, compared to a 3.5 per 
cent rise in the unit price of manufactured goods exported by developed market economies. 

18. Historically, the ability of the air transport industry to offer users transportation at unit prices 
which have increased lefs than those for other goods and services has been explained by improved 
productiviiy made possible by technological innovation and automation. This continues ro be true as 
producti~ity pcr airline employee rose at an average annual rate of 5 per cent between 1978 and 1988 while 
labour productivity in manufacturing in developed market economies increased by 2.9 per cent per year 
during the sarnc period. 



Chapter 3 

DEVELOPMENT OF AIR CARRIER TRAFFIC - 
1978 TO 1988 

1. I n  1988 the scheduled and non-scheduled carriers of ICAO Contracting States transporred 
approxirna~ltdy 233 880 million tonne-kilometres of passenger, freight and mail traffic' on their international 
and domestic services. OF this iota1 about 90 per cent (2 1 1 150 miltion) was transported on ~cheduled services 
and 1Q per cent on charter services. Detaits concerning the development of this traffic over the pas1 decade 
are presented in Appendices 7 to 12. 

Scheduled Traffic 

Wistriburion by Cype and category a f service 

2. International scheduled traffic, as a proportion of total scheduled traffic, increased from 
47 per cent in 1978 to 53 per cent in 198S2. international passenger traffic idcreased as a proportion of total 
passenger traffic from about 42 per cmi in 1978 to nearly 45 per cent in 1988, while international freight 
traffic rose from 65 per cent of (oral freight traffic in 1978 to almon 77 per cent in 19898H. International 
passengers accounted for about two-thirds of the total Ioad on all international services in 1978, declining 
slightly over rhe decade, wherea~ air freight increased its share of  the total load From 32 per cent in 1978 to 
37 per cent i f l  1988. 

3.  - The major emphasis in this review is placed on international air transport, but it is noteworthy 
that of the 1988 total domestic scheduled traffic 78 per cent is accounted for by two counrrie~: the United 
States at nearly 57 per cent (56 305 million tonne-kilometres) and the USSR at 21 per cent (20 732 million 
tonne-kilometres). 

Traffic gro wlh by region: 1978- 1988 

4. Average annual rates of growth for international scheduled traffic from 1978 to 1988 arc given 
in Table 3-  1 (derived from Appendices 9.4, and 101 for the world and by region of airline registrarion. The 
global rates compared to those for the earlier decade 1975-1985 were lowtzr for passenger-kilomares (7.0 per 
cent against 8.2 per cent), for freight tonne-kilometres (9.3 pw cent against 9.5 per cent) and for mail tonne- 
kilometres (3.9 per cent against 4.3 per cent ). The sum of all international scheduled traffic increased from 
53 440 million tonne-kilometres in I978 to 1 12 570 in 1988, with passenger traffic gowing From 385 000 
million to 756 a)0 million passenger-kilometres. 

5 .  For the period under review ( 1  978- 1988) there were, however, significant differences among the 
regions. The highest growth rates for bath passenger and freight traffic were achieved by the airliner of 
AsiaIPacific and North America, the lowesl for passenger and totaI traffic by the African and European 
airlines, the lowest For freight traffic by the Latin ArnericanKaribbean and the African airlines, and the 
lowet  for mail traffic by the North American and Latin ArnericanKaribbean airlines. 

1 .. All 1988 traffic data are peliminary. 
2: Percentages determined uring torme-kilometres performed as preented in Appendix 7 .  



Table 3-1. Gruwlh of internatiunal scheduled trarfic by repian: 1978-1988 
(a% era@ annual percenhge increase) 

-- -- .-- 
- 

Reg~on of arrlrne reQ~stratlofl 

Asra La tm 
and America and M~ddle Norlh 

Traff~c calegory Wotta dfrlca Pacil~c Europe Carrbbean East Arnenca 
- P 

Passenger-krn 7.0 4 6 10.4 4.8 5.8 5 8 8.4 

Fre~ght tonne-km 9.3 7. f 13.8 7.7 6.4 7 4 8.6 

Mail tonne-km 3.9 3.6 8.4 3.2  2.8 6.9 2.6 

Total tonne-km performed 7.7 5.2 11.5 5 8 6.1 6 4 8.3 

Note. - 1988 data are preliminary. 

Regional distribulion UJ internorional 
scheduled r ruffic; 1978- 1988 

6. Table 3-2 shows that within a single decade the share of world international scheduled traffic 
carried by airlines registered in Asia and the Pacific grew f ram 20.6 to 29.0 per cent. That of North American 
airlines grew by only one percentage point, but the shares of all four other regions declined coilectively by 
9.4 percentage points, led by Europe with an almost 7 percentage point loss. 

Disiriburion of internal ional scheduled passenger 
trafffc by route groups: 1978- 1987 

7. The changing distribution of in~ernatjonal sckdu~ed passenger traffic by majar route groups 
for the Yean 1978 and I987 i s  shown in Table 3-3. This table shows [he abcrage annual perflfltage 
increases in their traffic between 1978 and 1987. 

8. In 1987, wjrh abour 27 per cenf of the toral passenger traffic (in terms of passenger-kilometres), 
the Transatlantic remained the single most important ifitornational route, group. Its relative importance. 
however, has decreased since 1978 due to the significant increase in traffic on routes t d f ~ ~ m  and within Asia 
and lhe Pacific. In 1 978 the latter routes accounted for about 32 per cent of r he total international scheduled 
Passenger traffic; by 1987 they accounted for about 42 per cent, The traffic increase On these routes, while 
cantrjbutjng t 0  the significant developmt.nt of the carriers registered jn Asia and the Pacific, was also a major 
factor in the increase in traffic for carriers register& in other regions which operate on routes to and from 
Asia and the Pacific. 

4. The shares of the world's internat iona1 scheduled traffic accounted for by the top 30 States or 
grOuPs of States, and the top 30 airliner jn 1978 and 1988, are given jn Appendices 10 and 1 l respectively. 
In 1988 these States tagether accounted for some 87 per cent of the total tonne-kilometres performed and 
the 30 airlines for more than 73 per cent. These shares were virtually the same as in 1978. 
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Table 3-2. Regional distribution of i n t m ~ i o n a l  scheduled trrmffic in 197% and 1W8' 
(percentage) 

Region of airl~ne 
regrstration 

- - - - 

Passenger-km Freight tonne-km Mail tonne-km Tatal tonne-km Weight load factor 
1978 1988 1978 1988 1978 1988 1978 1988 1978 1988 

Africa 4.9 3.9 3.4 2.7 2.6 2.5 4 .3  3 4  53 53 

Asia and Pacitlc 20.3 27.6 21.0 31.4 13.1 20.0 20.6 29.0 61 69 

Europe 42.4 34.5 43.0 37.0 40.6 38.0 42.4 35.5 59 66 

Latin America and 
Caribbean 6.7 6.0 6.5 5.0 2,8 2.5 6.6 5.7 58 61 

Monh America 20.3 23.2 19.7 18.5 39,2 34.7 20.5 21.5 56 61 

World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 58 64 

I .  1988 data are preliminary. 

Source: 
Appendix 9A. 

Tabte 3-3. Distribution and growth of international 
scheduled passenger traffic by route group: 1978-1987 

Percentage Average amual 
dtstrrbut~on percentage change 

Roule group of passenger- km m passenger-km 

- 

Withk the Americas 
Within Europet 
Transatlantic 
Within AsiaJPacific 
Between Europe/Middle Eastl 

Africa and Asia/Pacific 
Transpacific 
Other routes 

World 100.0 100.0 6.6 

1. In this cantext Europe includes GQria. Morocco and Tunisia. 

Sources. 
ICAO annual C~rculars on Regional O~fferences in Fares, Rates and Costs tdr lnlernatianal Alr 
Transprt. 
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10. The average annual growth rate over the decade 1978-1988 for total international traffic was 
7.7 per cent, but in the case of four States and one group of States the rates were between 11.8 and 
21.5 per cent: 

Indonesia 21.5 per cent 
Thailand 14.9 per cent 
Malaysia 14.8 per cent 
Gulf States 14.0 per cent 
Singapore 1 1.8 per cent 

Correspondingly, among the top 30 international airlines, the highest average annual growth rates for total 
international traffic for the period 1978-1988 were achieved by the following five: 

Northwest 20.9 per cent 
Cathay Pacific 17.6 per cent 
MAS 14.8 per cent 
American Airlines 14.7 per cent 
Flying Tiger 14.5 per cent 

Monthly traffic variation: 1978- 1988 

I I. The monthly distribution of international scheduled traffic for the years 1978 to 1988 is shown 
in Appendix 8 for passenger-kilometres and freight tonne-kilometres performed. Monthly variations were 
greater for passenger than for freight traffic with about 31 per cent of the annual volume typically falling 
in the peak third quarter for the former in contrast with less than 27 per cent in the peak fourth quarter for 
the latter category of traffic. The degree of seasonality is indicated as a traffic ratio determined by dividing 
the peak month by the trough month. For passenger traffic over the period under consideration this ratio 
fluctuated within the range of 1.66 to 1.88 while for freight traffic i t  fluctuated between 1.21 and 1.49. For 
international passenger traffic February and August have been, respectively, the trough and the peak months 
throughout the decade, while for freight traffic January and October have been the trough and the peak 
months respectively. 

Non-scheduled Traffic 

12. The global development of non-scheduled traffic has been partially masked by some reporting 
deficiencies among the non-scheduled air carriers. However, the data obtained permit some indications to 
be given of the nature, development and importance of charter traffic. 

Operational characteristics 

13. In Table 3-4 a comparison is shown between non-scheduled and scheduled operations with 
respect to average stage distance, speed and payload capacity per aircraft for the year 1987. Compared with 
data presented in the previous Triennial Review for the year 1984, the average stage length for non-scheduled 
services increased from 1 221 kilometres in 1984 to 1 571 kilometres in 1987 while in contrast it increased 
only moderately for scheduled operations from 1 683 to I 752 kilometres. Also, average block speed for 
scheduled and non-scheduled operations was slightly up. The average aircraft capacity for non-scheduled 
operations was again noticeably lower than for scheduled services. 
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Table 3-4. Comparison of stage, speed and capacity averages 
for scheduled and non-scheduled operations in 1987 

(averages per aircraft on international services) 

Type of operalion Stage distance Bhck speed Payload c?.pac\ty 
(km) (Krn/hr) (tonnesl 

Scheduled 1 752 679 35 .? 
Non-scheduled 1 571 617 20.9 

Souroe: 
ATR Forms A-f and A-2 

Distribution of non-scheduled traffic 

14. The distribution of non-scheduled traffic by category of load and services is shown in Table 
3-5 for the year 1987. This trpe of air transport may be seen to be predominaruly international, and has been 
primarily devoted to the carriage of passenger traffic. 

7n fernutional nan-scheduled passenger Ira ffic 

15. The growth rate of international non-scheduled passenger traffic averaged 4.4 per cent per year 
between 1978 and 1988 (Table 3-6). Non-scheduled passenger traffic. as a proportion of total international 
passenger traffic, decreased during the first part of the decade from a 23 per cent share in 1978 to about 
17 per cent since 1981. For 1988 this traffic is estimated at 171 400 million passenger-kilometres. The share 
af the specialized charter carriers fluctuated from 1978 ro 1988 between 51 and 66 per cent. 

I .  The relative development of non-scheduled and scheduled passenger traffic on the North 
Atlantic, over the period 1978-1988, is shown in Table 3-7 in terms of passengers carried. The non-scheduled 
share of total traffic on these routes decreased dramatically from 29 per cent in the peak year 1977 to about 
7 per cent in 1987 and 1988. The 2 million non-scheduled passengers carried in 1988 represented a 54 per 
cent decline From the 1977 peak year total of 4.4 million. 

Tam 3-5. Estimated distribntim of total non-scheduled traffic in 1!W1 
(scheduled and non-~heduled cartiem) 

Passenger-km Tonne-kilometres ~n mill~ons Per cent distribution 
Type ol service (rnlllions) Passengers Freighthail Total Passenger Freight/mail 

International 160800 (94%) 14055 (94%) 4 0 2 0  (54%) 18075 (81%) 78% 22% 
Domestic 70 000 (6%) 905 (6%) 3 390 (46%) 4 295 (19%) 21 % 79 % 
Total 170800(100%1 14960(100%) 7 4 1 0  (100%) 22370(100%) 67'4 33% 

1 .  Excludrng China and the USSR 

Source: 
ATR Forms A - I  and A-2. 



Table 3-6. Estimated international non-scheduled passenger traffic: 1978-1988 
(thousands of millions of passenger-kilometres) 

Non-scheduled traffic2 Non-scheduled Per cent change over previous year 
Non- Total non- Non-scheduled per cent 

scheduled Scheduled scheduled carriers Scheduled Total of total Non-scheduled Scheduled Total 
Year carriers carriers traffic % share traffic traffic traffic traffic traffic t raf t~c ' 

1. Preliminary estimates. 
2. China and the USSR data excluded 1978-1982. included 1983-1988 

Source. 
ATR Forms A - l  and A-2.  





Table 3-8. Intra-Eumgean internstional non-scheduled 

, and IirhPduled passenger tmffic Imillinns) 

Passengers carr~ed 

Won scheduled Scheduled Non.scheduled as a 
Year operatms? operatrans2 percentage of to!al 

Average annual growth 

1 .  Between ECAC Member States (estlmaled data). 
2 AEA a~rllnes only w~thln geographical Europe (tor 1978. 1979 and 1980, data are 

estlmaled figures). AEA alrllnes carr~ed an estimated 90 per cenl ol scheduled Iralf~c 
m 7988 

Source 
AE A 

18. The distribution of international non-scheduled passenger traffic by carrier ia shown for the 
year 1987 in Table 3-9. Collectively the 15  major specialized charter operators accounted for 71 per cent of 
the total 63 946 millions of non-scheduled passenger- kilometres performed by this category o f  carrier, a 
higher concentration of traffic than occurred with the scheduled airlines operating charters. In 1987 the top 
non-scheduled carriers included 13 from Europe and two from North America. Collectively the group of 
15 scheduled carriers which accounted for the most non-scheduled passenger-kilometres included 1 1 airlines 
from Europe and 4 from North America. 
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Table 3-9. International non-~heduled paswnger traffic in 1987 
(millions of passenger-kikrnelres by ~an+chedul& and scheduled carriers) 

Rank Non-scheduled rnrat~rs Scheduled a ~ r l ~ n e s  -- 

Condor (Fed Rep of Germany) 
LTU (Fed. Rep. ol  Germany) 
Scanair (Scandinavia) 
Brrtish Airlours (Unlled Klngdom) 
Sterling (Denmark) 
Hapag Lloyd (Fed. Rep. of Germany) 
Martlnair Holland (Netherlands) 
A J ~  Charter lntI (Francel 
Cat Air lntt (United Kingdom) 
&lair (Switzerland) 
Conair (Canmark) 
World Airyeay~ (United Slates) 
Awo Lloyd (Fed. Rep of Germany) 
Air Europa {Spain) 
Worldways (Canada) 

Total top 15 carriers 

Total remaining wriers 

Britannia (United Kingdom) 
Dan-Air Services (United Krngdom) 
Monarch Airlrnes (United Kingdom) 
Wardatr (Canada) 
Amencan Transalr (Umted States) 
Flnnair (Finland) 
Air Europe IUniIed Klngdorn) 
Orion (United K~ngdorn) 
Transav~a (Nelherlands) 
Air Canada (Canada) 
Fly~ng Tlger Line (United States) 
Braathen's Safe (Norway) 
Air Malta (Malta) 
Adria Airways (Yugoslavia) 
Av~aco (Spain) 

Total all carriers 81 700 80 000 

Source: 
ATR Forms A - l  and 4-2. 



Chapter 4 

AIR CARRIER FINANCIAL TRENDS - 
1978 TO 1988 

1. The analysis of financial data given in this chapter is based primarily on the statistics presented 
in Appendices 12 to 16. The main purpose is to indicate general trends for the decade from 1978 to 1987, 
preliminary estimates for 1988 being given where possible. The treatment is global in nature, dealing with 
totals and averages for the airlines as a whole, and for this reason does not show the wide differences that 
exist between individual carriers. Since the available information on non-scheduled operators is incomplete, 
the analysis is confined to the scheduled airlines of ICAO Contracting States. 

2. The steep increase in the cost of fuel and the world-wide economic recession were the main 
factors adversely affecting the financial environment of the air transport industry in the first half of the 
period. The result was a net loss of more than $4 billion between 1980 and 1983. During the last several years, 
however, a decrease in fuel costs, along with other cost reduction and yield control measures, brought about 
a remarkable improvement in the financial results of the industry. 

Operating Revenues, Expenses and Results 

Trends 

3. From 1978 to 1988, in terms of current money values and as shown in Table 4-1, the total 
operating revenues of the world's scheduled airlines on all their services, scheduled and non-scheduled, 
increased at the average annual rate of 10.9 per cent from $58 769 million to  $166 000 million. During the 
same period the corresponding total operating expenses also increased at a rate of 10.9 per cent from $55 669 
million to $156 500 million. Operating surpluses ranged between 1.0 and 5.7 per cent of operating revenues 
with the exception of 1980, 1981 and 1982 when marginal operating losses were experienced (Table 4-2). For 
the period as a whole, the operating profit was $34 949 million or 3 per cent of the aggregate operating 
revenues of $1 156 932 million, and the aggregate net surplus (after allowing for non-operating items such 
as the retirement of property, subsidies, interest charges and income taxes) was 0.6 per cent of operating 
revenues. The growth in the development of world airline operating revenues during this period resulted from 
the average annual growth in traffic of 6.6 per cent in terms of tonne-kilometres performed and the rise in 
airline yields (average operating revenue per tonne-kilometre performed) from 55.7 cents in 1978 to 82.9 cents 
in 1988 (at an average annual rate of 4.1 per cent). The more rapid (4.5 per cent on average) growth of unit 
costs (average operating expenses per tonne-kilometre of available capacity) was offset by steadily increasing 
load factors. 

4. For international services alone revenues and expenses for 1988 have not been estimated but, 
for the period from 1978 to 1987, total operating revenues increased at a higher rate than operating expenses 
(see Table 4-1). Throughout this period the aggregate operating profit of the world's scheduled airlines on 
their international services amounted to $15 550 million, about 2.8 per cent of their aggregate operating 
revenues. The net result for the period, however, was a cumulative gain of only $2 936 million or approxi- 
mately 0.5 per cent of total operating revenues. For international operations, average yields increased at an 
annual rate of 3.4 per cent, from 56.6 cents per tonne-kilometre performed in 1978 to 76.2 cents in 1987, 
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Table 4-1. Operaling revenues and expenses For s c h d u l ~ I  airlines 

Year 

. . 

Total Total 
Operaling Opetat~ng lraftlc Unll capac,ly Unrt 
revenues expenses aU serurces *venue all S ~ I C E  cost 
($ mrllron) ($ mrllron) (TKP rnrll~on) (CentslTKP) (TKA rl~llron) IcentslTKA) 

Total services 

1978 58 769 55 669 105 420 55 7 184 730 30 1 
19881 166 000 156 500 200 260 82.9 334 190 46.8 
Average annual growth, 

per cent 10.9 10 9 6 6 4 1 6.1 4.5 

Internaltonal services 

1978 33 122 32 037 58 480 56 6 100 670 31.8 
1987 83 820 77 870 110 022 76.2 172 728 45.2 
Average annual growth, 

per cent 10.9 10.4 7.3 3.4 6.1 4.0 

1. 1988 data are preliminary 

Source: 
Appendices 12 and 13 

Table 4-2. Operating aad met results of xheduld airlines - 1978-1988 

All services 
- - - - - - - - - 

Inlernatmal servlces only 

W a i i n g  rmuh Net resull Operallng result Net result 

Mdlmns Per cent d Mfllions Pw cent nl Mtiljons Per cent ot Mrllions Petcentof  
of U.S operat~ng of U.S operalrng ot U.S.  operal~ng of U S ,  operat~ng 

Year dollars revenue dollars revenue dollars revenue dollars revenue 

1978 3 100 5.3 2 412 4.1 1 085 3.3 668 2 0 
1979 336 1 .O 588 0.8 478 1 .2  280 0.7 
1980 -635 -0.7 -9f9 -1.0 -1 221 -2.4 -1 696 -3.4 
1981 -692 -0.7 -1 150 -1.2 -959 -1.9 - 1  565 -3 0 
1982 -160 -0 2 -1300 - 7 . 4  290 0 6 -756 -1.5 
t 983 2 100 2 1 -700 -0.7 1 872 3.5 -414 -0.8 
1984 5 100 4,8 2 000 1.9 2 875 5.2 1 169 2 1 
1985 4 100 3 7 2 700 1.9 2 400 4.0 1 250 '2.1 
1986 4 600 3.7 1 500 1.2 2 780 4 . 1  1 300 1 9  
1987 7 200 4.9 2 500 1.7  5 950 7.1 2 700 3 2 
19881 9 500 5.7 - - - - - - 

1. 1988 data are preliminary 

Source: 
Appendices 12 and 13. 
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while the unit cost rose from 31.8 cents per tonne-kilometre available in 1978 to 45.2 cents in 1987, or by 
4.0 per cent annually. Concurrently, trarfic increased at the rate or 7.3 Per cent and capacity by 6.1 per cent 
per annum.  

Annual variations 

5 .  The over-all trends cited in the foregoing paragraphs were not constant throughout the  period. 
For international and domestic services combined (see Figure 4- 1 and Appendix 12). total operating revenues 
wr tonne-tilornetre performed and expenses per tonne-kilometre available each showed marked year-to-year 
variations. The highest annual percentage growth rate in expenses per tonne-kilometre available was recorded 
in 1980 (1 8 per cent) mainly due to the second fuel crisis, with a slight decrease in 1982 through 1984 and 
then a moderate increase from 1985 to 1988. 

6 ,  As shown in Table 4-2 and Appendix 12, for total domestic and international services of the 
scheduled airlines, operating results express& as a percentage of revenues fluctuated from highs of more than 
5 per cent in 1978 and 1988 to lows of less than I per cent in 1980, 1981 and 1982. Net results after taxes 
fluctuated between profits of 4.1 per cent in 1978 and losses of - 1.4 per cent in 1982. 

7.  The same pattern of variations for international services only is evident in Table 4-2 and 
Appendix 13. Operating and net results expressed as percentages of operating revenues were considerably 
lower bet ween 1979 and 1983 and higher between 1984 and 1987- Operating results varied between 7.1 and 
- 2.4 Per cent, and net results between 3.2 and - 3.4 per cent. 

Level and Distribution of Revenue and Expense Items 

8. The levels of indjvidual expense and revenue items expressed in cents per tonne-kilometre 
performed and tonne-kilometre available are given in Appendices 12 and 13. For the world's domestic and 
international services combjned, unit passenger, freight and mail revenues per tonne-kilometre performed 
developed at similar rates of increase of about 4 per cent per annum during the past ten years, The yields 
from non-scheduled services increased ai an average annual rate of 6 per cent throughout the 1978-1988 
period. In terms of shares of total revenues, passenger revenues declined from 79.3 per cent in 1978 to 
75.8 wr cent in 1988, freight revenues and mail and non-scheduled revenues remained at about 1 1 and 5 per 
cent respectively, while incidental revenues increased from 4.5 per cent in 1978 to 7.5 per cent in 1988. 
Revenue shares for international scheduled passenger services only dropped from 71.1 per cent in 1978 to 
68.9 per cent in 1987 while those of non-scheduled services and incidental revenue grew (Table 4-3). 

9. Among airline operating expenses, the most significant increase between 1978 and 1988 was 
attributable to "general, administrative and other expenses" which rose at an average annual rate of 14.5 per 
cent compared to only 8.3 per cent for "aircraft fuel and oil". As a result, this item increased from 6.4 per 
cent of total operating expenses in 1978 to 8.9 per cent in 1988 while "aircraft fuel and oil" decreased from 
18.4 per cent in 1978 to 14.5 per cent in 1988. "'Ticketing, sales and promotion" also increased its share from 
15.5 per cent in 1978 to 17.6 per cent in 1988 while the costs of "user charges and station expenses" and 
I I passenger services" were about the same as in 1978. The proportion of direct aircraft operating expenses 
dropped and that of indirect operating exwnses increased from 1978 to 1987 (Table 4-3). 

10. Figure 4-2 cornpara the development in fares, passenger revenues and passenger costs 
expressed in terms of U.S. cents per passenger-kilometre between 1978 and 1987. The figures shown for 
average passenger operating revenue represent the over-all weighted average for all fare lypes that apply on 
each individual route, whereas the fare level figures refer only to the a ~ ~ l i c a b i e  normal economy class fare. 
Despite this difference in definition the figures show a similarity between the trend of the normal economy 
fare level and that of the average passenger revenue. 



Table 4-3. Percentage distribulion of operaling revenues and 
expenses i n  1978 and IN7 

A\\ servicn Inlernallonal only 
Descrrptron 1978 1987 19 iB  1987 

Uperaling revenues 

Scheduled services 
Passenger 
Cargo 
Mail 
Sub-total 

Mon-schedulsd 
Incidental 

Operating expenses 

Direct aircfafi 
Flight operations 30.0 26.3 27.9 

Fltght crew 8.5 6.8 6.5 
Fuel and oil 18.4 14.8 16.8 
Other 3.1 4.7 4.6 

Mainlenance and overhaul 12,3 11.4 11.9 
Oeprec\af\on and amwl~zation 7.9 7.9 8.0 

Su b-total 50.2 45.6 47.8 

Indirec! 
User charges and station expenses 

Total 17.8 17.3 
Landing and associated 
airport charges 4.0 3.7 

En-route facility charges 1.2 1.5 
Slation expenses 12.7 12.5 

Passenger smites 10.1 10.4 
Ticketmg, saks, promolron 15.5 17.5 
General and administrative 

and other operating expenses 6.4 8 .8  
Sub-total 49 8 54 4 

5.0 
1 . 7  

10.6 
to. 1 
17.1 

Total 100.0 lDD.0 100.0 

S U U ~ C ~ .  
Appendices 12 and 13. 

1 1 .  Figure 4-2 also shows that in most instances passenger revenues failed to cover passenger costs. 
The significant increase in costs b a w m  1978 and 1980 must be attributed to a Iarge extent to the rise in fuel 
prices, However, a contributing factor which helped to magnify the increase in costs (and fares) was the 
decrease in the vdue of the U .S. dollar in relation to the orher major aorld currencies. The latter is also a 
significant factor in the increase in costs shown for the last two years ( 1  985 to 1987) when fuel prices were 
act uatIy declining. 
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Figure 4-1. Financial data for scheduled airlines (1978-1988) 



28 ICA 0 Circular 222-A T/90 

0.S cents 
per passenger- 

kilomeire 

Figure 4-2. Passenger far-, revenues and costs 
Ischeduled international passenger service - 1978-1987) 
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Rqyionai trends in airline revenues ond pxpenses 

12. Estimates of the distribution of total operating revenues and expenses according to the region 
of airline registration are given in Table 4-4 for 1978 and 1987 together with the corresponding operating 
results. In 1987 about 40 per cent of operating revenues and expenses of the world's airlines were attributable 
to the North American airlines, 29 per cent to the European airlines, 19 Per cent to the airlines of Asia and 
the Pacific, with the remaining 12 per cent divided about equally among those of Africa, the Middle East 
and Latin America/ Caribbean. Compared to 1978 the 1987 shares of Operating revenues and expenses of 
the airlines of Asia/Pacific and the Middle East together represented a gain of about 4 percentage paints of 
the world total, while those of the European and Latin America/Caribbean carriers declined proportionately. 
The shares of the African and North American airlines were virtually unchanged. Over the period 1978-1987 
the operating results (expressed as a percentage of operating revenues) for the airlines in Europe and the 
Middle East were both up by 2.8 percentage points and those of the airlines of Asia and the Pacific by 
1.7 petcentage points, Those of the airlines of Africa, Latin Amwica/Caribbean and North America 
dropped by 8.9, 6.6, and 2.5 perwntage points rwpectively. 

TsLle 44. Rgionf l  dbt~rlbution of t-1 operating rcvemaes 
ond mpeAses in 1978 and 19871 

Operathg result 
Operating revenues Operating exwnses 

Per cent of 
Regton of acrline Millrons Par om1 Df M i U j ~ s  Per of Millions Per cent of watlng 
reg~strat~on Year of U.S. $ World of U.S. $ World of U.S. $ World revenues 

Africa 

Asia and Pacific 1978 9 210 t5.7 8 682 15.6 528 17.0 5.7 
1987 28 300 19.3 26 200 18.8 2 100 29.2 7.4 

Middle East 1978 1 909 3.2 1 929 3.5 -20 -0.6 - t.0 
1987 5 600 3.8 5 500 3.9 100 1.4 1.8 

North America 1978 24 071 41.0 22 408 40.2 1 663 53.6 6.9 
1987 59 I00 40.2 56 500 40.4 2 600 36.1 4.4 

Latin America 1978 3 377 5.7 3 104 5.6 273 8.8 8.1 
and Caribbean 1987 6 600 4.5 6500 4.7 100 1.4 1.5 

World 

1. These estimates are based on the finanaal data reported to lCAO which are incomplete for gome regions, 
2. Excluding dwnestrc operations within !he USSR- 

Source: 
ICAO Digests of Slatisf~cs. Series F, Financial Data 
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13. Table 4-5 compare\ the average passenger revenues and c a t s  in terms of U.S. cents per 
passenger-kilomeire for major route group as well as their revtnuejcost ratio for thc years 1978 and 1987. 
Part of the difference in the cost levels shown in the table for the various route groups is inherent ifi the lypc 
of operations they cover. Hence the relative difference between the operating casts shown For Europe and 
those Tor routes across the Pacific is in part due to the longer haul sectors and larger aircratt operatcd on 
the latter. 

Balance sh~et 

14. The assets and liabilities of the world airlines shown in Appendix 14 more tkan tripled Cram 
$57 543 million in 1978 to $ 1  78 OQO million in 1988, an average annual increase of I2 per  cent, slighrly higher 
than the growth in operating revenues. Current assets and Ilight equipment made up about 80 per cent OF 
tala! assels of which equipment alone accounted for aboul 50 per cent, Special funds and deferred charges 
showed the highest growth (about 25 per cent annually) though they accounted for only 4 per cenl of total 
assets. Current liabilities and long-term debt made up about 60 per cent of rotal Jiabilities. Operating reserves 
showed the most growth 123 per cent per year) during the decade, but accounted For only 1 per ccnl of the 
total liabilities in 1988. 

15. The current ratio of the industry balance sheet, a measure of the ability to meet current obliga- 
tions, fell from 1.10 in 1978 to 0.83 in 1981, bur, increased to 0.98 in 1988. The debt-equity ratio tollowed 
the same pattern, increasing from 1.4 1 in 1978 ro 2.49 in 1982 and chen decreasing considerably to 1.59 in 
1988. 

Table 4-5. Revenues and costs of international scheduld passenger 
services by route group (1978 md 1911133 

Route group 
U.S. cents pr passengar.km ~evenuefcost 

Passenger revenues Passenger costs Ratio' 

Wllhin ths Americas 
Within Europe2 
TranWlanlic 
Wbhln Asia {Pacific 
Between Europe/ Middle 

€astiAfrica and 
Asla! Patif ic 

Transpacttic 
Other routes 

World 

1 Rounded to roe Rearest twentieth tor ~ndlvrdual route groups 
2 In Ihls cunlexl E~lrope ~ncludes Afgerla Morocco and Tunisla 

Source: 
ICAO annuat Ctrcubrs oo Regional M1;ferences in Far%. Rates & Cosls lor Internalional Air Tiansporl. 



Financial Productivity 

16. Thc development of prodtrctjtjty, viewed jn financial rerms, may be seen by a year to year 
compariwn of operating revenue5 earned pcr dollar of assets (Appendices 12 and 14). This ratio, which was 
1.02 in 1978, increawd favourably to 1.07 in 1981, but declined to 0.93 in 1988. 

17. Appendix I5 presents data on flight crew productivity and costs for international scheduled 
airlines for the years 1978 ro 1987. Throughout this period the number of flight crew members needed for 
every 1 000 aircraft hours varied from 7.40 in 1978 to 7.72 in 1982 and down to 6.22 in 1988. Between 1978 
and 1982 crew costs per hour flown increased at an average annual rate of 3.4 per cent (from $345 to $481) 
whereas crew costs per tonne-kilometre available grew from 2.6 cents in 1978 to 3.0 cents in 1987, a much 
lower average annual rate of 1.4 per cent due to increases in average aircraft capacity and speed. 

18. In Appendix 16, some examples are given of productivity changes from 1978 to 1988 in terms 
of tonne-kilometres of capacity produced per employee and per dollar of remuneration for 17 major inter- 
national airlines from the six ICkO regions, Average remuneration per employee, for example, varied greatly 
among airlines from about $2 146 to $32 210 in 1978 and from f 3 806 to $77 024 in 1988. Average tonne- 
kilometres of capacity per employee varied from 45 000 to 332 000 in 1978 and from 64 000 to 515 000 in 
1988. In both 1978 and 1988 airlines with higher average remuneration tended to achieve greater productivity. 
The differences in terms of tonne-kilometres of capacity produced per dollar of remuneration varied from 
6 to 93 in 1978 and From 6 to 41 in 1988. By this measure productivity appears to be inversely related to the 
level of remuneration. I t  should be borne in mind that the employment and salary data for different airlines 
are not provided on a completely uniform basis. 



Chapter 5 

FORECASTS OF AIR CARRIER TRAFFIC 
TO THE YEAR 2000 

1. Over the ten years 1978-1988 world scheduled a i r  traffic measured in terms of passenger- 
kilometres performed (PKP) grew at an average annual rate of about 6.0 per cent per annum. This chapter 
examines the prospects for future growth of passenger and freight traffic in light of Iikely developments in 
world economic growth, costs and other factors expected to affect air iranspon activity. The forecasts are 
presented on a global and regional basis but no predictions of the volume of traffic on particular routes, and 
at particular airports, are attempted because these would require extensive individual examination as well as 
analysis of network Factors. 

Summary of Main Trends 

2. Passenger traffic trends observed over the past decade and expected during the period 
1988-2000 are illustrated in Figure 5-1. Total world passenger-kilometres nown an srheduIed services are 
expected to grow at an average annual rate of about 8.0 per cent over the I388 to 2000 period. This is 
considered to be the "most IikeIy" rate, with a "low" rate of 4.0 per cent per annum and a "high" rate 
of  8.0 per cent per annum outlining a range of future growth prospects. International scheduled traffic is 
expe~ted to grow at an average rate of 7.0 per cent p e r  annum and domestic scheduled traffic at a lower rate 
of 5.5 per cent. Growth in terms of numbers of passengers carried is expected to be about I .O percentage 
point lower than growth in passenger-kilometres. 

3. Freight traffic trends, past and future, are illustrated in Figure 5-2. World scheduled freight 
traffic, measured in tonne-kilometres performed (TKP), is projected to grow at a "most likely" rate of 
7.0 per cent per annum with "Iow" and "high" rates of 5.0 and 9.0 per cent per annum, respectively. For 
the international and domestic components, the "mast likely" rates are 8.5 and 3.0 per cent per annum, 
respectively. Freight growth in terms of numbers of  tonnes carried i s  expected to be about 2.5 percentage 
points lower than growth in tonne-kilometres. 

External Factors Affecting Traffic Growth 

4. Many factors influence the Ievel and structure af demand for air transporl. Some of these are 
external to aviation such as genmal economic activity, international trade, exchange rates and tourism. 

Economic ourlook 

5 .  The long-term demand for air transport is primarily determined by the economic developments 
in the world. Developments in personal income affect the Ievel of consumer purchasing power and the 
propensity Lo undertake leisure travel. Business activity and trade have a direct impact on business travel and 
air freight traffic. Between 1960 and 1973, the world economy grew at an average annual rate of about 
5.0 per cent in real terms, and air traffic at about 13.0 per cent. Between I973 and 1988, world economic 
growth averaged 2.8 per cent Wr annum in real terms and air traffic growth averaged 7.0 per cent per annum. 
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The link bet\veen economic growth and air transport denland observed over the longer term is also apparent 
in shorter-term cyclical movements. Figure 5-3 illustrates the fluctuations in the rate of development of air 
traffic and in the rate of economic growth for the period 1973-1988. Also shown in Figure 5-3 are the 
rnovemcnts in crude oil prices, in real terms. The link between the oil price increases in 1973-1974 and 
1979-1 980 and the two world-cide cconomic recessions during this period, and the 1982-1988 gradual decline 
in oil prices and the corresponding economic growth are clearly illustrated. Crude oil prices have influenced 
air transport through their influence on general economic growth and,  more directly, air transport costs. 

6. The aggregate world economy sustained momentum in 1988 by growing at  approximately 
3.2 per cczt in real terms, the sixth consecutive year of expansion. This strong growth was attained primarily 
by strong economic activity in the Asia/Pacific region and in North America where economic growth of 
5.0 per cent and 3.3 per cent, respectively, were experienced in spite of the October 1987 stock market 
decline. 

7. The International Monetary Fund (IMF) expects a growth of  approximately 4.0 per cent for 
developing countries and about 2.8 per cent for major industrialized countries respectively in 1989, and a 
3.1 per cent average for the world. Growth performance, however, is expected to  vary considerably among 
countries, with the heavily indebted and the fuel exporting countries experiencing the lowest growth rates. 
Table 5-1 summarizes the World Bank economic growth prospects over the 1986-1995 period as well as 
economic growth for the world as a whole, developed by lCAO for the period 1988-2000 to  reflect the IMF 
and World Bank projections. In this study, the "most likely" forecasts of traffic growth are based o n  a rate 
of world economic growth o f  2.8 per cent per annum in real terms over the forecast period. 

International trade 

8. The level of  trade, which affects business travel and air freight traffic, is closely associated with 
the level of economic activity, although international trade has tended to grow more rapidly than Gross 
Domestic Product (GDP) in real terms. This is particularly true of trade in manufactured goods and other 
products suitable for shipment by air. The value of the world international merchandise trade in real terms 

Table 5-1. Growth of real gross domestic product GDP,  1973-1995 
(average annual growth rates, per cent) 

Actual Forecast 
1973-1980 1980-1986 1986-1995 

H ~ g h  Low 

Developing countries 5.4 3.6 5.9 3.9 
lndustrial~zed countries 2.8 2.3 4.3 2.5 
Middle income countries 5.7 2.0 5.4 3.6 
Oil exporters 6.0 0.8 4 .4  3.6 

Total world* 

1988-2000 
H ~ g h  Base Low 

3.9 2.8 1.7 

ICAO estlmate based on World B a n k  data 

Source. 
The  World Bank "World Develooment Report. 1987' 
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Figure 5-3. Annual growth in world CDP and world air traffic and trend in oil prices 



grew at an average annual rate of about 7.0 per cent between 1960 and 1975 and about 3.8 per cent between 
1975 and 1988. World scheduled air freight traffic grew at about 15.3 per cent and 8.5 per cent per annum 
over the same two periods. For the purposes of this study, an average annual rate of growth of  about 4.5 per 
cent over the period 1988 to 2000 is assumed. This rate is approximately 1.7 per cent above the growth rate 
established for GDP. 

Tourism 

9. An important element of air passenger traffic is travel for leisure and other personal reasons. 
The demand for such travel, which is closely related to disposable income, has tended to grow at a faster 
rate than over-all economic activity and governments generally as well as the travel industry have actively 
promoted this demand through tourism policy and provision of appropriate infrastructure and travel 
arrangements. I t  may be expected that with continued economic growth and tourism promotion the demand 
for air travel for personal reasons will continue to increase at a comparatively fast rate. 

Industry Factors Affecting Traffic Growth 

10. Industry factors, including airline operating costs, capacity utilization and regulatory policies, 
also influence the demand for air transport through the price, quantity and quality of air services provided. 

Fares and rates 

11. Historically the air transport industry has been able to reduce fares and rates, measured in real 
terms, and this has contributed to traffic growth. Over the 1978-1988 period revenue yield per tonne- 
kilometre performed, which is an approximate measure of average fare and rate levels, declined at an average 
annual rate of about 7.5 per cent in real terms. Reduced unit operating costs and increased load factors have 
been contributory factors to the decline in yields over the period, as illustrated in Figure 5-4. 

Airline costs 

12. Measured in real terms, total operating costs per available tonne-kilometre for the world 
scheduled airlines are estimated to have declined by about 6.7 per cent per annum between 1978 and 1988. 
Although unit costs rose sharply in 1974 and again in 1979 and 1980 (see Figure 5-4) mainly due to the rises 
in the price of oil, increased efficiency resulting mainly from the progressive replacement of older aircraft 
with larger more efficient aircraft assured a decrease in unit costs over the period as a whole. The decline 
in oil prices during the 1982-1985 period and relative price stability during the last three years (1986-1988) 
contributed significantly towards the decrease in unit cost during this period. 

13. Airline equipment programmes, covering replacement and expansion, are influenced by the 
need to meet anticipated growth in demand in the most efficient and competitive manner, and to take 
advantage, where possible, of economies offered by new aviation technology. Numerous airframe and engine 
developments are presently occurring over a wide range of aircraft payload/range categories. The 
introduction into airline service of several types of new fuel-efficient aircraft in the 180-230 seat range is of 
particular significance for the trend in unit costs over the forecast period. Improved airline financial results 
should accompany a sustained recovery in the general economy and in air traffic demand, making possible 
continued injection of renewed ordering of new equipment. The magnitude of the improvements in cost 
efficiency resulting from fleet developments, however, may be less than in the past due to the high capital 
cost of the new aircraft. 
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Air Traffic Forecasts by Other Qrganizations 

19. Some recent long-term forecasts by major airhame manufacturers of growth in world 
rcheduled traffic, international and domestic combined, arc given in Table 5 - 2 .  Thekc forecast growth ratcc 
are in the range of 5 .2  to 5.9 per cent per annum far pasrengcr traffic with frci~ht traff ic generally forecast 
to grow at a slightly higher rate. 

20. Separate forecasts For the numher of passenger? and freight tonnes carried on international 
routes by member airlines are regularly preparcd by the Intcrnational Air Transport Association (IATA), the 
most recent covering the 1988- 1992 period. These indicate an average growth of 5.7 per cent pel annum TOT 
international passengers and 7.7 per cent per annurn for international freight tonnes. 

Foreellsting Methodology 

21. As a basis for the p~eparation of the I~affic forecasts for this study, econometric analyses were 
carried out of the effects of underlying factors on the historic aggregate demands for scheduled passenger 
and freight traffic. These analyses were used to translate expectations of future world economic development 
and future trends in international trade and average rares into projections of future traffic demand. The 
projecteel traffic growth rates were then reviewed in light of the results of other forecasts, and prospective 

< 

changes in other factors which could not be accommodated in the econometric analysis. 
22. More detailed projections for international and domestic scheduled traffic for the airlines of 

each geographical region were initially developed from the forecasts of total schedubd traffic by analyzing 
historic traffic trends and markel shares of the individual geographical region. Thcse projections were then 
calibrated in Iight of recent JCA0 regional traffic forecasts, national traffic forecasts and other relevant 
information affecting the traffic prospects of airlines in each of the regions, 

23. The procedures described above relate to traffic forecasts in terms 01 passenger-kilomctres 
performed and freight tonne-kilometres performed. I n  addition, forecasts of the numbers of passengers 
carried and freight tonnes carried were prepared for total scheduled international and domestic services. 
These were derived from the forecasts of passenger-kilometres and tonne-kilometres on the basis of expecta- 
tions of future trends in the average length of haul for the various types of services in different geographical 
regions. 

Table 5-2. Available forecasts of warld scheduled traffic growth 
(average annual grow8  rates, per cent1 

FDrwast Frelght 
Source of forecast period Pass-krn tonne-km 

Aitbus Indulrre 1986- 1996 5 7 6 7 
f 996-2006 5.3 - 

Boetng 1987-2000 5.9 6.0 
McDonneH Douglas 1987-2002 5.7 6.0 

Note - These forecasts exclude USSR tralflc. me Airbus and Bue~ng passenger loreca$ts 
~nclude all Scheduled servrces and the McDonnell Dougias passenger tomast includes both 
ssneduled and rwn-scheduled traffic. 

Sources. 
- Airbus Industrie. Global Markef Forecast. November 1987: 
- Boe~ng Cornmerclaf Alrpiane Company, Current Market Outlook. February 1989, World Air 

Cargo Forecast, June 1988, 
- McDonnell Douglas Corporation. Outlook for Commercial Alrcraft 7988-2002, February I989 
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Main Assumptions 

24. The folloaing arc the main assumptions concerning trend5 over thc next decade in the facton 
nhich underly traffic growth: 

a )  a '"most likely*' average ratr' of world economic growth of 2.g per ten( per annum (in real terms); 

b) moderate growth in world trade of about 4.5 per cent per annum; 

C) a "most likcly" decline of 1.0 per cent per annum (in real terms) in average fares and rates for the 
world as a whole; and 

d) availability of adequate capital resources for the development of aviation and tourist infrastructure. 

Results of the econometric analysis 

25. Several econometric models were developed on the basis of historic data both for scheduled 
passenger travel demand and freight traffic demand for total world traffic and for geographical regions. 
Appendix 17 depicts the econometric models developed for total world scheduled passenger-kilometres 
performed (PKPs) and total world freight tonne-kilometres (FTKs). The first model provided estimates of 
the effect on scheduled passenger travel of changes in world GDP and average passenger fare levels (both 
in real terms), and the second provided estimates d the effect on scheduled freight transport of changes in 
world exports and average freight rate Ievels (in real terms). 

26. Applying the above assumptions for the Future to these models resulted in future growth rates 
for world scheduled traffic (excIuding USSR) of 6.5 per cent per annurn For passenger-kilometres and 7.5 per 
cent per annum for Freight tonne-kilometres. Most of this growth in traffic is attributable to growth in real 
GDP and exports, and impact of fares and rates for the forecast period. 

Passenger Traffic Forecasts 

27. The above analysis of quantifiable economic factors, and the consideration of further factors 
which influence developments at global or regional levels, led to a forecast growth rate for world scheduled 
passenger tcarFic during the 1988 to 2000 period OF about 6.0 per cent per annum, somewhat below the rate 
obtained from the econometric analysis. This grou th rate is considered to bc the "most likely" and compares 
with a historic growth rate of 6.1 per cent per annum over the 1978 to 1988 period. 

28. As in the past, year-to-year growth is likely to fluctuate considerably. As an indication of the 
sensitivity of traffic growth to alternative assumptions about economic growth and trends in unit costs, a 
"low" forecast of 4.0 per cent per annum results from assumptions of 2.0 per cent per annum for real 
economic growth and increased in seal fares at 0.5 per cent per annum. A "high" forecast of 8.0 per cent 
per annum results From assumptions of 3.5 per cent per annum for economic growth and an average annual 
decline in real fares of 1.5 per cent. 

29. International scheduled passenger traffic (PKP) is forecast to grow at an average rate of , 

7.0 per cent per annum compared with 5.0 per cent per annurn for domestic scheduled passenger traffic 
(Table 5-3). The slower growth of domestic: traffic is  due to the Tact that 78.0 per cent of all domestic 
liheduled traFfic is accounted for by the already highly developed domestic sysrems in the United States and 
USSR where future growth rates are expected to be moderate. 



TaMp 5-3. Summars uS ICAO scheduled passenger traffic f arecad 
to the sear 2000 

tICAO Crhntracting States) 

Actual Forerdst Average ann!ral q:gw:h 
1978 1988' 2000 1978.1 968 1988-20002 

(thousand mllllon) (per cent) 

Scheduled servrces 937 1 696 3 450 6.1 6 0 
International 385 756 1 740 7.0 7.0 
Domest~c 552 940 1 710 5.5 5 Q 

Passengers carried (rn~lhon) (per cenll 

Scheduled services 679 1 072 1 945  4 . 7  5 11 
International 143 232 480 5 0 6.0 
Domestic 536 840 1 465 4.6 4.5 

1 .  Preliminary. 
2. Rounded ta the nearest 0.5 psrmtage mot. 

30. Forecasts of scheduled passenger traffic in terms of numbers of passengers carried are also 
given in Table 5-3. Growth in passengers carried is expcled to be lower than growth in passenger-kilometres 
because the latter includes the effect o f  a gradual increase in the average passenger journey distance at an 
annual rate of approximately I .O per cent. The inmeax in average journey length during the last decade has 
been more pronounced for international trips than for domestic trips. 

31. The "most Iikely'Vorecasts of scheduled airline passenger traffic by region of airline registra- 
tion are given in Table 5-4, together with historic figures. The airlines of the Asia/Pacific region arc expected 
to continue to show the highest growth in passenger traffic, at 9.5 per cent per annum through to the year 
2W, while the airlines of the African region are expected lo show the lowest growth. at 4.0 per cent per 
annum. While economic growth in developed regions (3.0 per cent pcr annurn) is expected to be lower than 
in developing regions (4.5 per cent per annurn) and growth in the passenger traffic of European airlines is 
consequently forecast to be relatively Iow, at 4.5 per cent per annum through to the year 2000, traffic of 
North American airlines is expected to grow at the world average rate of  6.0 per cent per annum . The growth 
rates for a11 regions represent status quo or a moderate slowdown in comparison with historic ram. 

32. The most significant changes in the regional shares of world scheduled passenger traffic (shown 
in Table 5-4) are expected for airlines of the Europe and AsialPacific regions. The European share is 
anticipated to decline by over 5 percentage points to 24.6 per cent of total world traffic by the year 2000, 
while the Asia/Pacific region is expected to increase its share o f  traffic by about 8 percentage points to 
26. I per cent by the year 2000 (with its share of total international scheduled passenger traffic increasing to 
approximately 39. t per cent by the year 2000). 

3 3 .  Non-schedukd passenger ~raffic, flown by both scheduled airlines and non-scheduled carriers, 
Occurs mainly in Europe and on the North Atlantic. In recent years this traffic has fluctuated under the 
influence of general economic factors and competitive pressures from scheduled operations. During 
1978-1988, European nan-scheduled traffic increased its share o I  total traffic in Europe to 62 per  cent, 
whereas nan-scheduIed traffic share of total North Atlantic traffic decreased from 2 1.6 per cent to 7.2 per 
cent (passengers carried). In view of various uncertainties the future growth of non-scheduled traftic is 
extremely uncertain and to a large degree depends upon national policies, regulatory environment, special 
events and other related factors. 
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Table 5-4. Fnrerasls uf scheduled passenger trtlffic by region 
(region of airline registration, I C A 0  Contracling States) 

Average annual 
Passenger-kllomelres growth rate 

(thousand-m~ll~on) (per cent) Regional share of 
world lraif~c 

Actual 1978 1988 (per cent) 
Forecast to to 

1978 1988' 2000 1988 20002 7978 1988 2000 

Africa 24 1 36.8 60 4.3 4.0 2.6 2.2 1.7 
international 18.7 2 9 2  49 4.6 4.5 4.9 3.9 2.8 
Domestlc 5.4 7.6 1 1  3.5 3.0 1.0 0.8 0.6 

Asia/Pacific 125.6 308.3 900 9.4 9.5 13.4 18.2 26.t 
International 78.0 209.1 680 10 4 10.5 20.3 27 6 39.1 
Domestlc 47.6 99.2 220 7.6 7.0 8.6 10.6 12.9 

Europe 321 3 507.9 850 4.7 4.5 34.3 29.9 24.6 
International 163.3 260.6 450 4.8 4.5 42.4 34.5 25.9 
Domestic 158.0 247.3 400 4.6 4.0 28.6 26.3 23.4 

Middle East 25.6 44.4 85 5.6 5.5 2.7 2.6 2.5 
tnternational 20.7 36.2 70 5.8 5.5 5.4 4.8 4.0 
Domestlc 4.9 8.2 15 5.2 5.0 0.9 0.9 0.9 

North America 393 1 718.9 1 415 6.2 6.0 4 2  0 42.4 41.0 
Inlernational 78.2 175.4 405 8.4 7.5 20.3 23.2 23.3 
Oomestic 314.9 543.5 1 010 5.6 5 5 57.1 57.8 59.0 

Latin Amer~ca 
and Caribbean 46.6 79.4 140 5.5 5.0 5.0 4.7 4.1 

International 25  9 45.5 86 5 8 5.5 6.7 6.0 4.9 
Domestic 20 7 33.9 54 5 1 4.0 3.8 3.6 3.2 

World 936.3 1 695.7 3 450 6.1 6.0 100.0 100.0 100.0 
lnternatlonal 384.8 756.0 1 740 7.0 7.0 700.0 100.0 100.0 
Domestic 551.5 939.7 1 710 5.5 5 0 100.0 100.0 100.0 

1 .  Preliminarj. 
2. Rounded to the nearest 0.5 percentage point. 
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Freight Tmf fiC F O C ~ ~ B S ~ S  

34. The econometric analysis, together with the assumptions stated earlier, resulted in a projected 
future growth rate o l 7 . 5  per cent per annurn far world scheduled freight tonne-kilometres, excluding USSR 
traffic. Taking into consideration various factors not included in the econometric analysis, a growfh In total 
wortd scheduled freight traffic of 7.0 per cent per annum is  considered as the "'most likely" forecast for the 
1988 ta 2000 period. This i s  slighttly Eowcr than the pa% rate of growth for the 1978 to 1988 period. Allernalive 
assumptions concerning the underlying factors affecting air freight suggest a band of forecast growr h rates 
ranging from a "low" of 5.0 per cent per annum to a "high" of 9.0 per cent. 

35 .  ThcICAOforecastsofscheduledTreighttraffic,inre~msofborhtonne-kilometrespesformed 
and tonnes uplifted or carried, are presented in Table 5-5,  including forecasts for the international and 
domestic components. International traffic is expected to grow more rapidly than domestic traffic due partly 
ta the relatively fast growth of international commerce. Domestic Freight is dominated by the more mature 
markets of the United States and USSR and this i s  another reason for the moderate growth of  total domestic 
freight. Freight tonnes carried are expxted to grow more slowly than freight tonne-kilometres because of 
a continuing increase in the average lengih of haul, 

36. The "most likely" forecasts of scheduled freight traffic by region of airline registration are 
presented in Table 5-6. The regional pattern of growth is rather similar to that fur passenger traffic. 
AsialPacific is expected to  remain the fastest growing region although its rorecast rate i s  somewhat lower 
than the growth rate of the past decade. By the year 900, Freight traffic by Asia/Pacific airlines is expected 
to surpass both that for North American and European airlines. The economic recovery and liberalized 
service patterns, including door-to-door service and p w i n g  express parcel market, are expected to stimulate 
acceleratsd growth of the North American freight market. 

37. On the basis of the limited data available, non-scheduled freight traffic appears to have 
fluctuated considerably in the past. As for non-schsduled passenger traffic, it is extremely uncertain and 
difficult to forecast this traffic element. 

TwMe 5-5. Summary of ICAO scheduled fretght traffic 
forecast to the year UHW) 

IICAO Contracting States) 

Actual Forecast Average annual growlh 
1978 19881 2000 1978-1988 1988-20002 

(rnllllon) (rn~ll~on) (per cent) 

Freight tonne-kilometres 

Scheduled services 25 939 53 610 124 000 7.5 7.0 
International 16 334 41 250 106 800 9.3 8.5 
Domestic 9OQ5 12360  1 7 2 0 0  3.2 3.0 

Freighf tonnes amm& (thousand} Ithwsand) [per cent) 

S~heduled services 10624 17374 30200 5.0 4.5 
International 3 845 7 936 16 700 7.5 6.5 
Domestic 6779 9438 13500 3.4 3.0 

1 .  Preliminary. 
2 .  Rounded to the nearest 0.5 percentage point. 
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Table 5-6. Forecasts of scheduled freight traffic by region 
(regiun of airline regislratiun, lCAO Contracling States) 

Region 

Fralght tonne-k~lometres Average annual growth 
(m~l lm)  rate (per cenl) Reg~onal share ot world 

1978 1988 tralflc (per cent) 
Aclual Forecast (o lo 

1978 1988' 2000 1988 20002 1978 1988 2000 

Africa 
lnternational 
Domest~c 

Asia/PaciRc 4 067 14 420 
lnternat~onal 3 556 12 940 
Domestic 511 1480 

Europe 9 660 18 080 
International 7 2 8 1  1 5 2 8 0  
Domestic 2 379 2 800 

Middle East 1 117 2 310 
Internalional 1 089 2 230 
Domestic 28 80 

North America 9 017 I4 950 
International 3 331 7 610 
Domestic 5686 7340 

Latln America 
and Caribbean 1 445 2 600 

International 1 109 2 060 
Domest~c 336 540 

World 25 939 53 610 
International 16 934 41 250 
Domesllc 9 005 12 360 

1. Prel~minary 
2. Rounded to the nearest 0.5 percentage po~n: 
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Appendix 1.  Total commercial transport fleet distinguished by type of propulsion - 1918-1988' 
IICAO Contracting StatesP 

Year 
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 198B3 

- 

TURBO-JET AlRCAAFr 

SST 11 

Wide-body jets: 
four-engine 330 
three-engine 411 
two-engine 59 

Total 800 

Narrow-body jets: 
four-engine 1 371 
three-engim 1 458 
two-engine 2 055 

Total 4 884 

Tatal jet aircraft 5 695 

TURBO-PROP AIRCRAFT 

Total 1 416 

PISTON-ENGINE AIRCRAFT 

Total 1 269 

TOTAL AIRCRAFT 
IN SERVICE 8 380 

1 

1 International and domestic scheduled and non-scheduled, fixed-w~ng a~rcraft of wer 9 000 kg maximum lake-of1 welghl 
2.  Excluding China and the USSR, 
3- 1988 data are preliminary 

Source: 
ATR Form H and various aviation reports. 



Appendix 2. Total commercial transport fleet' - 1978-1988 
(ICAO Contracting States; as at December 31 of each year)2 

A. Distribution by region of registration 

Region of 
registratlor13 1978 1979 1980 1981 1982 1983 1984 1985 1986 

- 

Af r~ca  (51) 
Jets 250 
Total 570 

Asia and Pacific (32) 
Jets 620 
Total 1 120 

Europe (29) 
Jets 1 610 
Total 2 100 

Latin America and 
Caribbean (30) 
Jets 430 
Total 1 040 

Middle East (14) 
Jets 230 
Total 290 

North America (2) 
Jets 2 555 
Total 3 260 

World total (158) 
Jets 5 695 
Total 8 380 

B. Distribution of jet aircraft by category 

Wide- Narrow- Total 
Region of registration3 SST bodied bodied jets 

Africa (51) 
1978 
1983 
1988 

Asia and Pacific (32) 
1978 
1983 
1988 

Europe (29) 
1978 
1983 
1988 



Whde- Harrow- Total 
Reg~on 01 rqtslra!ron3 SST hnaied bodied jels 

Latin Amer~ca and 
Caribbean (30) 

7978 
1983 
1988 

Middle East (14)  
1978 
1983 
1988 

North America (2) 
1978 
1983 
1988 

World total (158) 
1978 
1983 
1988 

1. Faed-w~ng aircrall of ouer 9 000 kg. maximum take-off weight. 
2 .  Excluding China and the USSR. 
3. numbers within DarelheSes indicale number of counlrfes in each region. 
4 .  1988 data are preliminary. 

Source: 
ATR Forms H and various aviation reports. 



Appendix 3. Aircraft dislribution between scheduled and non-scheduled air carriers - 1978-1Y88 
OCAO Contracting States'; as at December 31 of each year) 

- - - -. . - , -. . . - - - - . . -. - 
Jet alrcralt2 Al l  a~rcra!f~ 

Schedulecl a:rllnes Non.schedured operators Scheduleo f!on-yched~lled All 
End a~rlrnes opera tors o ~ e r a t o r s  
at Wlde- Narrow- W e -  Narrow- Total 
year SST body body Total body bndy Tola\ )efs Number 4'0 let Number YG 'el Number ' 5  lei 
--- - -- 

I E~clud~ng Chlna and the USSR 
2 .  Flxed-wrng amraft of over 9 000 kg rna~irnurn take-off wdlghf 
3 1.988 date are p r e h m l n ~ .  

Source: 
ATR Forms 0-1, 0-2. AD-3. H: and warlous avlation reports. 



Appendix 4. Aircraft of scheduled airlines: 1978-1988 
IICAO Contracting States': as at 31 December of each year) 

Year of 
first 
entry 
Into 

service 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 19883 

Aircraft type2 {Ilsted 
alphabet~cally accord~ng to 
number o f  engmes) 

TURBO-JETS 

SST Aircraft 
AerospathlelBAe-Concwde 

Widebodied aircraft 
Airbus A300 (two-sngrned) 
A~rbus A310 (two-eng~ned) 
Boeing 747 {four+englned) 
Boelng 767 (two-engined) 
Douglas DC-10 

(three-englned) 
Lockhead L-101 t 

(three-engined) 

Total wide-bodied 

Narrow-bodied aircraft 
BAe 146 
Boeing 707 (all serres) 
Boeing 720, B 
Oouglas DC-8 {all serres) 
llyushln IC-62 
llyushin IL-76 
Mtscellaneous 

Total (four-engined) 

BA@ Hawker HS-121 Trident 
Boaing 727 
Oassault 50 FaLon 
T u p o ~  TU-  154 
Yakovlev YAK-40/42 

Total (three-sngined) 

Airbus A-320 
BAC One-Eleven 
BAC Hawker HS-125 
Wing 737 
Boeing 757 
Dassault-Mystkre 20/Falcon 
Douglas DC-9/IMD-80 
Fohker F-28 Fellowship 
Fokker 100 
Marcel Dassault Mercure 
Sud Av~atlon SE-210 
Tupolev TU-134 
Mlscellaoeous 

Total (two-enginedl 

Total turbo-jets 
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Year of 
first 

A~rcraft type2 (listed entry 
alphabetically according to ~n to  
number of englces) service 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 19883 

TURBO-PROPS 

BAC (V~ckers) 700 Viscount 
BAC (Vickers) 800 Viscount 
BAC (Vickers) 950 Vanguard 
Oe Havilland DHC-7 Dash 
llyushin IL-18 
Lockheed L-188 Electra 
Lockheed L-100/380 Hercules 
Miscellaneous 

Total (four-engined) 

Aerospatiale N-262 
Aerospatiale/Aeritalia ATR-42 
Antonov AN-24/26/30/32 
BAC (Handley Page) Herald 
BAC (Hawker) HS-748/ATP 
CASA/Nurtanio CN-235 
Convair CV-340/440 Turbo 
Convair CV-540/580/600/640 
De Havilland DHC-8 
Embraer EMB-120 
Fokker/Fairchild F-27fFH-227 
Fokker 50 
NAMCO YS-11 
Saab SF-340 
Shorts 330 
Shorts 360 
Miscellaneous 

Total (two-engined) 

Total turbo-props 

PISTON-ENGINED 

Douglas DC-4/C-54 1939 55 50 45 35 30  25 25 25 24 20 15 
Douglas DC-6, A, B 1947 80  79 75 70 65 62 60  55 54 50 40 
Miscellaneous - 68 61 51 43 35  35  32 30 30 30  25 

Total (four-engined) 203 190 171 148 130 122 117 110 108 100 80  

Convair CV-340/440 1952 42 38 35 35 34 30  30 25 25 22 20 
Curtiss C-46 Commando 1941 53 50 50 47 47  40 40 35 35 33  30 
Douglas DC-3/C-47 1936 315 305 299 290 281 270 262 244 240 225 205 
llyushin IL-14 1954 30  25 22 20 15 12 10 10 6 5 5 
Martin 202/404 1947 17 15 15 15 15 12 10 8 8 8 5 
Miscellaneous - 59 56 55 51 48  45 42 38 35 30  20 

Total (two-engined) 516 489 476 458 440 409 394 360 349 323 285 

Total piston-engined 719 679 647 606 570 531 511 470 457 423 365 

TOTAL ALL TYPES 7 1 4 7  7 3 3 0  7 5 7 7  7 7 2 7  7 8 5 1  7 8 9 1  7 9 4 7  8 1 2 2  8 4 4 7  8 7 5 9  9 1 9 6  

1. Excluding China and the USSR. 
2. Fixed-wing aircraft of over 9 000 kg. maximum take-off weight. 
3. 1988 data are preliminary 

Sources: 
ATR Forms 0-1, AO-3 and H; aircraft manufacturer's and other reports. 



Appendix 5. Fleet, personnel and productivity data for the international scheduled airlines - 1978-1988 
( ICAO Contracting States)' 

1. Number of airlines 

2. Number of aircraft in fleet 

3. Number of aircraft over 9 tonnes 
maximum take-off weight 

4. Large aircraft as percentage 
of total fleet 

5. Number of flight crew3 

6. Number of flight crew per aircraft 

7. Total number of employees 
(including flight crew personnel) 

8. Employees per aircraft 

9. Aircraft hours flown (thousands) 

10. Average hours flown per aircraft 
(thousands) 

11. Tonne-kilometres performed (TKP) 
(millions) 

12. Tonne-kilometres available- (TKA) 
(millions) 

13. Weight load factor (per cent) 

14. TKA per aircraft (thousands) 

15. TKA per employee (thousands) 

1. Excluding China and the USSR. 
2. 1988 data are preliminary. 
3. Exclud~ng cabin attendants. 



Appendix 6. Indicators of the changirtg structure OF scheduled air trefCic - 1978-1988 
W A O  Contracting States)' 

AveragCs aer atrcraft 
Stage dlstance (kmJ Average speed (krnlh) Payload capac:ff (tonnesl Werght ioad fdc101 (OG) 

lnter- Inter- Inter- lnler 
Year Tots\ natranal Domest\c Total nahonal Domeslit Tolal nat~onal D~rnssl~c T o i a ~  nat~ondi Uomes:lc 

1. Excluding the USSR. 
2. 1988 data are preliminary. 



Appendix 7. Development of world scheduled revenue traffic - total of international and domestic operations - 1978-1988' 
(Scheduled Airlines of ICAO Contracting States) 

Passenger Seat Passenger Passengers Tonne k~lometres performed Tonne- We~ght 
A~rcrafl A~rcraft A~rcraH Passengers k~lometres k~lometres load ~nclud~ng km load 

Year k~lometres departures hou-s carried performed ava~lable factor baggage Fre~ght Mall Total ava~lable factor 
(m~ll~ons) (m~l l~ons)  (m~ll~ons) (m~ll~ons) (m~lllons) (m~l l~ons)  (m~l l~ons)  (m~l l~ons)  (m~l l~ons)  (m~l l~ons)  (m~lllons) (%)  

TOTAL 
Excluding USSR 
1978 8 500 
1979 9 150 
1980 9 350 
1981 9 110 
1982 9 120 
1983 9 400 
1984 10 090 
1985 10 570 
1986 11 460 
1987 12 210 
1988' 12 800 

Including USSR 
1978 - 

1979 - 
1980 - 

1981 - 
1982 - 

1983 - 
1984 - 
1985 - 

1986 - 

1987 - 
19881 - 

INTERNATIONAL 
Excluding USSR 
1978 3 320 
1979 3 530 
1980 3 610 
1981 3 590 
1982 3 550 
1983 3 590 
1984 3 750 
1985 3 920 
1986 4 120 
1987 4 450 
19881 4 790 

Including USSR 
1978 - 
1979 - 
1980 - 

1981 - 

1982 3 680 
1983 3 720 
1984 3 870 



Passenger Seat Passenger Passengers Tonne-ki!ometres performed Tonne- We~ght 
Aircraft Aircraft Aircrafl Passengers kt!ometres k~lometres load lnclud~ng km load 

Year . k~lornetres departures hours carrhed performed available factsr baggage Freight Mall Total available lacror 
(mlll~ons) [m~lllons) (mtll~ons) (m~ll~ons) (mllllons) (m~ll~ffns] [%I (m~ll~onsl ( m ~ l l m s )  (rn~ll~ofls) crn~llms) lm~lllons) {%)  

Excluding USSR 
1978 5 170 
1979 5 620 
1980 5 740 
1981 5 530 
1982 5 570 
1983 5 802 
1984 6 340 
1985 6 650 
1986 7 330 
1987 7 760 
19881 8 000 

Including USSR 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
14881 

DOMESTIC 

1. Owing to mundlng of figures, total tonne-k!lometres performed do not always correspond exactly to the sum of the 
passenger, frelghl and mail tratflc, All 1988 data are prelimlnarj. 



Appendix 8. Seasonal variations OF international scheduled traffic - 1978-1988 
(for 13 major airlines)' 

Year Jan Feb Mar A P ~  May Jun Jul *ug QP Oct Nov Dec 

Passenger load factors (per cent) 

Freight tonne- kilometres performed (rnilijons) 

Peak/ 
trough 

Year factor 
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Peak/ 
trough 

Year Jan Feb Mar APr May Jun Jut Au!3 S ~ P  Oct N ov Dec Year factor 

Percentage distribution* 

1. Airlines included: Air Canada, Air France, Alitalia, British Airways, Japan Air Lines, Iberia, KLM, Lufthansa, Pan Am, Qantas, SAS, Swissair, TWA. 
2. The average month is 8.3%. 



,Qppendix Y,4. Internstional scheduled trrmIfir in 1978 and 198% 
(by region of airline registration) 

Asla ~ a z l n  
h4,ddl.e and Nanh America and 

World Europe Africa East Pacrlic America Carlbbean 

Passenger kilometres (mtll~ons) 

1978 384 831 
Distribution (per cent) 100 
1988% 756 000 
O~stribution (per cent) 100 
Average annual growth (per cent) 7.0 

Freight tonne-kflomelres [millions) 

1978 16 934 
Distribution (per cent) 100 
19881 41 250 
Distribulton (per cent) 1 00 
Average annual growth (per cent) 9.3 

Mail tonne-kjlometres {millions) 

1978 1 347 
Oistributidn (per cent) 700 
19881 1 975 
Oistribulion (per cent) 100 
Average annual growth (per cent) 3.9 

Total tonne-kilometres performed (millions) 

1978 53 444 
Distribution (per cent) 100 
19881 112 600 
Distribution (per cent) 100 
Average annual growth (per cent) 7.7 

Weight load factor (per cent) 

1978 58 
19881 64 



Appendix 9R.  1)orne~tic scheduled traffic i n  1978 and 1988 
(h j  region of airline registration) 

Norli! Europe A f x a  
-- - - -- -- - -~ 

Passenger krlorr~eties (rriiliensj 

1978 551 523 157 9117 5 376 
Distribut~on (per cent) 100 28 6 10 
1958' 939 700 247 300 7 600 
Distr~bution (per cent) 100 26 3 0 8 
Average annual growth (per cent) 5 5 4 6 3 5 

Freight tonne-k~lometres (nrill~ons) 

1978 9 005 2 379 6 5 
Distribution (per cent) 100 26.4 0.7 
1988' 12 360 2 800 120 
Distribution (per cent) 100 22.6 1 . O  
Average annual growth (per cent) 3.2 1.6 6.3 

Mall tonne-krlometres (millions) 

1978 1 9 1 8  544 7 
Distribution (per cent) 100 28.4 0.4 
19881 2 815 560 10 
Distribution (per cent) 100 19.9 0.3 
Average annual growth (per cent) 3 .9  G 3.6 

Total tonne-kilometres performed (millions) 

1378 60 095 17 049 552 
Distribution (per cent) 100 28.4 0.9 
19881 98 580 25 470 790 
Distribution (per cent) 100 25.8 0.8 
Average annual growth (per cent) 5.1 4.1 3.6 

Weight load factor (per cent) 

1 .  1988 data are prelirnrrlary 



A p p e n d i x  10. W o r l d  i n te rna t i ona l  scheduled t r a f f i c  
( rank ing  o f  States w i t h  respect t o  tonne-k i lomet res  pe r fo rmed)  

Interrat ional  !onne-klIome!res per formed ,passenger I r e ~ s h t  mall1 
1988  1978  Average 

R a r k  number 1n perceptage percentage anrlual 
Staie or group of States 1988  1978 1988  d ~ s t r ~ b u t i o n  1078  d s i r b u t l o n  increase 

~ m ~ l l ~ o n s )  (per  cent)  imi l l lons)  i p e r  cent)  (per  ceni )  
- 

United States 1 1 21  345 19.0 9 297 17.4 
United Kingdom 2 2 10 810 9 6 5 269 9 9 
Japan 3 4 8 485 7.5 2 973 5.6 
Germany, Federal Republic of 4 5 6 595 5.9 2 821 5.3 
France 5 3 6 448 5.7 3 799 7.1 

Netherlands, Kingdom of the 6 6 4 190 3.7 1 998 3.7 
Singapore 7 10 4 100 3.6 1 347 2.5 
Australia 8 8 3 382 3.0 1 540 2.9 
Canada 9 7 2 880 2.6 1 663 3.1 
Republic of Korea 10 14 2 870 2.5 1 084 2.0 

Italy 
Switzerland 
Thailand 
Spain 
USSR 

Brazil 
Scandinavia' 
India 
Indonesia 
Israel 

Saudi Arabia 
Belgium 
New Zealand 
Philippines 
Malaysia 

Pakistan 
Gulf States* 
Mexico 
South Africa 
Greece 

Total 30 States 98 176 87.2 45 706 85.5 

Other States 14 394 12.8 7 738 14.5 

Total all States 112 570 100.0 53 444 100.0 

1. Denmark. Norway and Sweden. 
2. Bahrain, Oman. Qatar and United Arab Emirates. 



Appendix 1 1 .  Major international scheduled airlines 
(ranked with respect to international tonne-kilometres performed) 

Airline State 

lnternat~onal scheduled tonne-k~lometres performed (passengers. freight, mail) 
1988 1978 

Rank number in Percentage Percentage Average annual 
1988 1978 1988 d~strlbutlon 1978 d~st r ibu t~on increase 

(mllllons) (per cent) (m~lllons) (per cent) (per cent) 

JAL 
British Airways 
Lufthansa 
Air France 
Pan Am 

KLM 
SIA 
Northwest 
Qantas 
Cathay Pacific 

Korean Air 
Flying Tiger 
TWA 
Alitalia 
Swissair 

Iberia 
Thai International 
American Airlines 
Aeroflot 
Air Canada 

Varig 
SAS 
El Al 
Saudia 
Air lndia 

Sabena 
Canadian Airlines lntl 
Air New Zealand 
MAS 
U TA 

Total 30 airlines 

Other airlines 

Total all airlines 

Japan 
United Kingdom 
Federal Republic of Germany 
France 
United States 

Kingdom of the Netherlands 
Singapore 
United States 
Australia 
United Kingdom 

Republic of Korea 
United States 
United States 
Italy 
Switzerland 

Spain 
Thailand 
United States 
USSR 
Canada 

Brazil 
Denmark, Norway, Sweden 
Israel 
Saudi Arabia 
lndia 

Belgium 
Canada 
New Zealand 
Malaysia 
France 



A p p e n d i x  12. Opera t i ng  revenues a n d  expenses - 1978-1988 
( the  scheduled air l ines o f  I C A O  C o n t r a c t i n g  States1, t o t a l  domest ic  a n d  i n te rna t i ona l  services) 

TOTAL FIGURES (millions of dollars) 

OPERA TlNG REVENUES 

Scheduled services 
Passenger 
Freight 
Mail 

Total scheduled services 

Non-scheduled services 
Incidental 

Total operating revenues 

OPERATING EXPENSES 

Flight operations 
Flight crew salaries and expenses 
Aircraft fuel and oil 
Other (insurance, rental, training, etc.) 

Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other . 

operating expenses 

Total operating expenses 

Operating result (profit or loss ( - ) )  
Operating result as percentage of 

operating revenue 

Net result 2 412 588 -919 -1150 -1300 -700 2 000 2 100 1 500 2 500 - 
Net result as percentage of operating revenue 4.1% 0.8% -1.0% -1.2% -1.4% -0.7% 1.9% 1.9% 1.2% 1.7% - 

PERCENTAGE DISTRIBUTION OF TOTAL OPERATING REVENUES AND EXPENSES 

OPERA TlNG REVENUES 

Scheduled services 
Passenger 
Freight 
Mail 

Total scheduled services 

Non-scheduled services 
Incidental 

Total operating revenues 



DPERATlNG EXPENSES 

Flight operations 
Flight crew salaries and expenses 
Aircraft fuel and oll 
Olher (insurance, rental training etc I 

Ma~ntenance and overhaul 
Depreciation and amortization 
User charges and station expenses {total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other operating 
expenses 

Total operating expenses 

OPERATING REVENUES AND EXPENSES PEA TKP (cents) 

OPERATING REVENUES 

Scheduled services 
Passenger 
Freight 
Mail 

Total scheduled servjces 

Non-scheduled services 

OPERATING EXPENSES 

Flight operations 
Flight crew salarles and expenses 
Aircrafl fuel and oil 
Other (insurance, rental, training, etc.) 

Maintenance and overhaul 
Depreciation and arnort~zal~on 
User charges and station expenses (total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other operating 

expenses 

Over-all average 52.8 

PASSENGER REVENUE PER PASSENGER-KILOMETRE {cants) 

Scheduled services 5.8 
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D e s c r ~ p t ~ o n  1978 1979 1980 198; 1982 1983 1384 1985 1986 i 987 1 9882 

OPERATING REVENUES AND EXPENSES PER TONNE-KILOMETRE AVAILABLE (cents) 

OPERA TlNG REVENUES 

Scheduled servlces 
Non-scheduled servlces 

OPERATING EXPENSES 

Flight operations 
Flight crew salaries and expenses 
Aircraft fuel and oil 
Other (insurance, rental, training, etc.) 

Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other operating 

expenses 

Over-all average 

1. Excluding domestic operations within the USSR 
2. Preliminary estimates. 
3. Includes incidental revenues. 

Source 
ICAO Digests of Statistics. Series F. 



Appendix 13. Estimated operating revenues and expenses - 1978-1987 
( the scheduled aitiines of IC.40 Cnnlracting States: internalional services only) 

-- 

TOTAL FIGURES (millions of dollars) 

OPERATING REVENUES 

Scheduled servlces 
Passenger 
Freight 
Mail 

Total scheduled services 

Non-scheduled services 
l nciden tal 

Total operating revenues 

OPERATING EXPENSES 

Flight operations 
Flight crew salaries and expenses 
Aircraft fuel and oil 
Other (insurance, rental, training, etc ) 

Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 
Landing and associated airport charges 
Route facitity charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, adrninistralrve and other 

operating expenses 

Total operating expenses 

Operating result 
Operating result as percentage of 
operating revenue 

Net result 
Net result as percentage of operating revenue 

PERCEHTAGE DlSTRlBUTlON OF TOTAL OPERATING REVENUES AND EXPENSES 

OPERATING REVENUES 

Scheduled services 
Passenger 
Freight 
Mail 

Total scheduled services 

Non-scheduled services 
Incidental 

Total operating revenues 
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OPERATING EXPENSES 

Flight operations 
Flight crew salarles and expenses 
Aircraft fuel and 011  

Other (insurance, rental, training, etc.) 
Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other 
operating expenses 

Total operating expenses 

OPERA TlNG REVENUES 

Scheduled services 
Passenger 
Freight 
Mail 

Total scheduled services 

Non-scheduled services 

OPERATING EXPENSES 

Flight operations 
Flight crew salaries and expenses 
Aircraft fuel and oil 
Other (insurance, rental, training, etc.) 

Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 

Landing and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Ticketing, sales and promotion 
General, administrative and other 

operating expenses 

PASSENGER REVENUE PER PASSENGER-KILOMETRE (cents) 

Scheduled services 6.04 
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OPERATING REVENUES AND EXPENSES PER TONNE-KILOMETRE AVAILABLE (cents) 

OPERATING REVENUES 

Sched~lled services 
Non-scheduled sewices 

Over-all average2 

OPERATING EXPENSES 

Flight operations 
Ffight crew salaries and expenses 
Aircraft fuel and oil 
Other (insurance, rental, training, etc.) 

Maintenance and overhaul 
Depreciation and amortization 
User charges and station expenses (total) 

Landlng and associated airport charges 
Route facility charges 
Station expenses 

Passenger services 
Tickettng, sales and promotinn 
General, administrative and other 
Operating expenses 

Over-all average 

1. Includes incidental revenues. 

source: 
ICAO Digests ot Statistics, Series F. 



Appendix 14. Consolidated baLnce sheet - 1978-1988 
{scheduled airlines of lCAO Contrwting States'; in millions of U.S. dollars) 

Assets and liabilities 1978 1919 1980 1981 1 982 1983 1984 1985 1986 1987 19882 

ASSETS 

1. Current assets 18894 21655  24418 23846  2 5 1 0 1  2 8 9 9 0  3 2 5 1 8  36060 4 0 8 5 0  4 7 4 6 0  53200  

2. Equipment purchase funds 2073 2 4 1 6  2 4 9 4  1936 1 7 5 3  1 5 9 0  1 6 8 4  2490 2 4 2 0  3550 3 7 0 0  

3. Other special funds 125 368 369 1 362 540 421 660 990 I 390 1 530 1 800 

4 .  Flight equipment before depreciation 50 801 59 2211 68 645 73 251 76 719 80 709 85 018 90 200 106 420 124 590 139 500 
4.1 Less: reserve for depreciation -23 849 -28 011 -28 293 -28 942 -31 580 -31 065 -33 993 -35 860 -41 070 -49 020 -54 600 
4.2 Flight equipment after depreciation 26 952 31 200 40 352 44 309 45 139 49 644 51 025 54 340 65 350 75 570 84 900 

5.  Ground property and equipment 
before depre~iation 10291 11926 14113 15720 17210 18674 20515 22450 25970 29730 33500 
5.1 Less: reserve for depreciation -5036 - 4 2 9 7  - 6 1 1 2  - 7 2 2 0  -7911  - 8 4 5 3  -9575 -10190 -11680  -13680 -15500 
5.2 Ground property and equrpment 

after depreciation 5 2 5 5  7 6 4 9  8 0 0 1  8500  9 2 9 9  70221  1 0 9 4 0  12260 1 4 2 9 0  16050 18000 

6. Land 230 230 328 254 41 1 40'1 602 420 500 740 900 

7. Investments in affiliated companies 1 325 1 469 1 080 2 110 1 921 1 265 1 543 1 460 1 960 2 760 2 800 

8. Deferred charges 605 974 1 2 1 0  1 0 8 9  1 3 5 3  1 8 6 8  1 7 6 8  2 5 5 0  3 7 1 0  4110  5 0 0 0  
8.1 Development and pre-operating casts 106 132 160 323 373 449 363 260 370 780 700 
8.2 Other deferred charges 498 802 1 049 766 980 1 419 1 405 2 290 3 340 3 630 4 300 

9. Intangible assets 191 283 156 303 333 627 720 500 600 760 900 

10. Other assets 1893 3161 4 2 4 8  3535 3526 3594 3525 4010 5310 5790 6800 

11. Total assets 57543  69404 82655  8 7 2 4 4  89376 9 8 6 2 1  104985 115080 136380 158620 178000 

12. Current liabilities 

13. Unearned transportation revenues 

14. Deferred credits 

15. Operating reserves 

16. Self insurance reserve 

17. Other reserves 

18. Advances from affiliated companies 

19. Other liabilities 
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Assets and l~abllltles 1978 :a79 1980 1981 1982 1983 1984 1985 1986 1987 19882 

20. Long-term debt 18963  23856 30516 3 2 5 7 5  36335 39009 3 8 2 1 2  40070 46380 52840  59100 

21 .  Capital stock 5 6 9 6  7 0 4 5  7 6 0 1  7 8 1 3  6 9 6 6  a702 9 5 9 7  9 9 0 0  12350 13880 15800 

22. Capital surplus 

23. Net balance ol  unappropriated 
retained earnings 

24. Total liabilities 57 543 69 404 82 655 87 244 89 376 98 627 104 985 1 1  5 080 136 380 158 620 178 000 

RATIOS 

25. Current ratio (1112 + 13) 

26. Debt:Equity ratio (20/2t + 22 + 23) 

1 .  Excluding domestic operations within the USSR. 
2. Data are preliminary. 

Source: 
ICAO Mgesls of Statistics, Series F. 



Appendix 15. Flight crew pmdudivity and costs, 1978-19117 
(inlernational scheduled airlines oP lCAO Conlmcting States)' 

Numhr Crew cwl 
Total RtrcraR ol crew Crew cost per 

number Fllght crew hours employed per hour i0nne- km 
of fllgbt costs flown per thousand flown ava~lable 

Year crew (rnrlllons $1 (thousands) hours flown ( $ 1  ~cens) 

1. Encludlng China and the USSR. 

Source: 
ICAO Oigest 01 Slatistics, Series F and T .  
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Remunerat~on (dollars) Product~v~ty of personnel 
Total Per Total TKA Per Total TKA 

Number remuneration Average per cent Total TKA3 per employee sent per dollar of 
of personnel (thousands) employee change (m~ l l~ons )  (thousands) change remunerat~on 

1978 1988 1978 1988 1978 1988 + o r -  1978 1988 1978 1988 + o r -  1978 1988 

Per 
cent 

change 
+ or - 

Selected scheduled 
a~ r l~nes  category 
of personnel2 

Faucett 
Pilots and co-pilots 
Other flight crew 
All other personnel 
Total Dersonnel 

Gulf A i 6  
Pilots and co-pilots 
Other flight crew 
All other personnel 
Total personnel 

Japan Air Lines 
Pilots and co-pilots4 
Other flight crew 
All other personnel 
Total personnel 

Qantas 
Pilots and co-pilots 
Other flight crew 
All other personnel 
Total personnel 

S AS 
Pilots and co-pilots4 
Other flight crew 
All other personnel 
Total personnel 

Tunis Air 
Pilots and co-pilots4 
Other flight crew 
All other personnel 
Total personnel 

TWA5 
Pilots and co-pilots 
Other flight crew 
All other personnel 
Total personnel 

U TAG 
Pilots and co-pilots 
Other flight crew 
All other personnel 
Total personnel 
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Rem~nera~lon ( c o l l a r s ~  Product~v~ty 31 personnel 
Total Fer Total TKA Per Total TKA Per 

Selected scheduled Number rsmunerat~on Average per rent Total TKAB per employee cenl per dollar of cent 
alrllnes category ot person~el (thousands) employee ci-ange Im~lllnns! (thousands) change remd?eratlon change 
of personnel2 1978 1988 1978 1988 1978 1988 + o r -  1978 1988 1970 1988 + o r -  1978 1988 + o r -  

Varig 
Pilots and co-pilots 641 1 065 24 854 31 702 38 774 29 767 -23 n / a  nJa 4 237 3 476 -18 109 117 7 
Other flight crew 301 401 7 331 11 936 24 355 29 766 22 n/a n/a 9 023 9 232 2 370 310 -16 
All other personnel 14 77& 21 890 90 213 149 892 6 105 6 848 12  n / a  n/a 184 169 -8 30 25 -17 
Total personnel 15 720 23 356 122 398 193 530 7 786 8 286 6 2 7 1 6  3 7 0 2  173 159 -8 22 19 -14 

1. The figures shown against the year 1988 are those reported for 31 December of the previous year. 
2. Definitions of terms: 

- Pilots and co-pilots: self-explanalory. 
- Other flight crew: flight engineers, radio operators, and navigators, but no1 cab~n attendants. 
- All other personnel: personnel not included in the above categories, but Including cabin attendants. 

3. Total international and domestic, scheduled and non-scheduled. 
4.  Separate data for pilots and co-pilols are unavailable, however their numbers are included under all other personnel and total personnal. 
5. Eastern and TWA - remuneration lotals include employee benefits, payroll taxes and pensions. 
6. Due la non-availability of 1978 data, 1979 traffic data were used for Gulf Air, 1974 fleet and remuneration data were used for Egyptair, and 1977 fleet and remuneration data were used for Gulf Air 

and UTA. 

n/a Not applicable. 
- Nil. 

Sources: 
Data reported to ICAO on ATR Forms 0-1 {Fleel and Personnel) and A-1 {Traffic) of scheduled a~rlines 



Appendix 17. Econometric models of demand for 
world scheduled air traffic 

The basic models form assumed was: 

bi  bm y = a x l  . x 2  

For the model of passenger traffic, 

y = passenger- kilometres performed (PKP) 

X I  = gross domestic product in real terms (GDP) 

x, = passenger revenue per passenger-kilometre in real terns (PYIELD) 

For the model of freight traftic, 

y = lreight tonne-kilometres (FTK) 

x1 = world exports in real terms (EXP) 

x2 = freight revenue per freight tonne-kilometre in real terms IFYIELD) 

The a, B1 and b2 are constant coefficients whose values were obtained by statistical estimation, using econometric analysis. The 
b, and bp are equal to the elasticities of demand with respect to the corresponding x, and x2 .  

Annual data were used in  the estimations, covering a period of 29 years excluding USSR and China, ICAO and the International 
Monetary Fund {IMF) were the sources of the airline and general economic data, respectively, used in the models. 

Estimated passenger model: 

I n  PKP = 1.65 + 2.08 I n  GDP - 0.67 I n  PYIELD R2 = 0.999 
(22.7) {5.7) 

Estimated freight model: 

I n  FTK = 1.09 + 1.47 I n  EXP - 0.55 I n  FYIELD R* = 0.995 
(la.?) (6.6) 

The figures in brackets are the "t" statistics of the corresponding coefficient estimates. 



ICAO PUBLICATIONS 
IN THE AIR TRANSPORT FIELD 

The following summary gives the slatus and also describes in general terms the contents o f  
the various series of publications in the air transport Field issued by the international Civil 
Aviation Organization: 

International Slandards and Recommended Practices on Facilitation (designated as 

Annex 9 To the Converrtim) which are adopted by the Council in accordance .with 
Articles 33, 54 and 90 o f  the Convention on International Civil Aviation. T h e  uniform 
observance of  the specifications contained in the internatio~al Standards on Facilitation is  
recognized as practicable and as necessary to  facilitate and improve some aspect of 
international air navigation, while the observance of any specification contained in the 
Recommended Practices is recognized as generally practicable and as highly desirable to 
racilitate and improve some aspect of international air navigation. Any differences between 
the national regulations and practices of a State and those established by an International 
Standard must be notified to the Council in accordance wirh Article 38 of the Convention. 
The Council has also invited Contracting States to  notify differences from the provisions of 
the Recommended Practices; 

Council Statements on policy relating to air transport questions, such as the economics 
of airports and en-route air navigation facilities, taxation and aims in the field of facilitation; 

Digests of Statis!Ecs which are issued on a regular basis. presenting the statistical 
information received from Contracting States on their civil aviation activities; 

Circulars providing specialized information of interest to Contracting States. They include 
regional studies on the development of 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 air navigation facility tariffs, air traffic forecasting techniques and air transport 
statistics. 

Atso or interest to  Contracting States are reports or meetings in the air transport field, 
such as sessions of the Facilitation Division and the Statistics Division and conferences on 
the economics or airports and air navigation facilities. Supplements to these reports are 
issued, indicating the action taken by the Council o n  the meeting recommendations, many 
of which are addressed to  Contracting States. 
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