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FCREKORD 

This   Paper   presents   the  resul ts  o f  work undertaken by t h e  Bureau of  Transport 

Economics (BTE) in   support   of  a study o f  t he  Major Airport  Needs of Sydney 

(MANS). The MANS study was d i r ec t ed  by a committee  of Commonwealth Government 

and New South Wales S t a t e  Government representa t ives .   This  Committee s e t  

up a  number of  Consultative Groups, including one concerned  with  forecasting 

a v i a t i o n   a c t i v i t y  a t  Sydney Airport .  The BTE was a member of  the  Forecasting 

Consultative Group,  and was asked t o  deve lop   re la t ionships  and  procedures 

s u i t a b l e  fo r  producing  forecasts  of  passenger and a i r c r a f t  movements a t  

Sydney.  These r e l a t ionsh ips  were  used t o  produce  forecasts   in   conjunct ion 

with  assumptions made by the  Consul ta t ive Group concerning  forecasts  of 

underlying  factor   values .  

The study was ca r r i ed   ou t  by a p ro jec t  team  from the  BTE's Economic 

Evaluation  Branch. The p r o j e c t  team was led a t  various  stages by G . R .  Carr, 
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SUMMARY 

The Paper  presents methods used  for   forecast ing  future   passenger  and a i r c r a f t  

movements a t  Sydney Airport .   Forecast  movements a t  5-year   in te rva ls  L~ t h e  

year 2000 a re   a l so   p resented   us ing   these  methods, on the  basis  of  assumptions 

about  the  future  course  of many underlying  determinants  such as population, 

income, f a re s ,   a i r c ra f t   t ypes ,   l oad   f ac to r s  and so on. The fo recas t s  were 

prepared  in   support   of   the  Major Airports Needs of Sydney (MANS) Study, and 

embody assumptions  adopted by a Forecasting  Consultative Group cons is t ing   o f  

members drawn  from various Commonwealth and S t a t e  Government bodies. 

A number of  market  categories were defined  before commencing de ta i l ed   ana lys i s .  

The markets were defined on the  basis  of  homogeneity  with  respect t o  t h e  

f ac to r s   a f f ec t ing  demand, the  nature   of   services   suppl ied and t h e   a v a i l a b i l i t y  

and consistency  of  data.  The major  market  categories  identified were i n t e r -  

n a t i o n a l   t r a v e l ,   i n t e r s t a t e   t r a v e l ,  SSW i n t r a s t a t e   t r a v e l ,  NSW commuter t r a v e l  

and ' o the r   av i a t ion ' .   'O the r   av i a t ion '   cons i s t s   ma in ly   o f   l i gh t   a i r c ra f t  

engaged i n  a wide range  of   act ivi t ies   such  as   char ter  work and p r iva t e   f l y ing .  

An econometr ic   analysis   of   the   factors   affect ing  passenger  demand  was under- 

taken .   Var ia t ions   in   t rave l  between o r ig in -des t ina t ion   pa i r s  and over  time 

were expla ined   in   t e rms   of   var ia t ions   in   popula t ion ,  a i r  f a r e s  measured i n  

real   terms,   disposable  income of  individuals measured in   r ea l   t e rms ,  and 

various  other  factors  depending on which p a r t i c u l a r  market was being  analysed. 

The estimated  relationships,   together  with  assumptions  about  future growth for 
populat ion,   fares  and s o  on were  used as a bas i s  f o r  der iv ing   or ig in-des t ina t ion  

passenger   forecasts ,  

Origin-destination  passenger movements and  assumptions  about a i r c r a f t   c a p a c i t i e s  

(and i n  some cases   the i r   opera t ing   charac te r i s t ics ) ,   load   fac tors  and  network 

configurations were  necessary f o r  calculat ing  passenger  and a i r c r a f t  movements 

a t  Sydney a t  a par t icu lar   t ime  in   the   forecas t   per iod .   This   p rocess  was  more 

complex for t he   i n t e rna t iona l  and inters ta te   markets   because  of   the  large 

numbers of   passengers   t ransi t ing  through Sydney. 
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In   addi t ion  to   annual  aircraft movements, within-day  prof i les   of  movements 

were  produced f o r   c e r t a i n  days  of  the week. These  were  based on current  time- 

t ab le s   bu t   a l so   t ake  some account  of  expected  changes i n   f a c t o r s   s u c h  as t h e  

business/non-business mix of  passengers. 

The fo recas t s  of  future   passenger  and a i r c r a f t  movements i n   t h i s   s t u d y  do not  

account  for  the  impact  congestion may have on these movements. Furthermore, 

t h e  impact  on demand o f   a l t e r n a t i v e   l o c a t i o n s   f o r  a poss ib l e  new major   a i rpor t  

f o r  Sydney i s  not  considered  here.  

Passenger movements a t  Sydney Airport  are f o r e c a s t   t o  grow a t  an  average 

annual  rate  of  about 6 per   cen t  between 1976  and 1985, and a l i t t l e  over 5 pe r  

cent  between  1985  and 2000. These a r e  lower rates  than  have  been  experienced 

over most of   the   per iod   s ince   the  mid 1960's. The slower  growth  generally 

r e f l e c t s  a gradual   process   of   saturat ion  in   the a i r  t ravel   market ,  a reduced 

r a t e   o f  growth of   populat ion and r e a l  incomes  and h igher   g rowth   in   rea l   fa res .  

Another  contributing  factor i s  t h e   r e l a t i v e l y  low growth i n   t h e  number o f  

t rans i t   passengers  a t  Sydney. 

The commuter market i s  expected t o   e x p e r i e n c e   t h e   g r e a t e s t   d e c l i n e   i n  growth 

due, i n   l a r g e   p a r t ,   t o  an expectation  that   the  market i s  becoming r e l a t i v e l y  

mature a f t e r  a phase  of  very  rapid  development. The very  rapid growth of 

commuter t r ave l   s ince   t he   l a t e   1960 ' s  made it v e r y   d i f f i c u l t   t o   e s t a b l i s h   t h e  

parameters  for  long-run  growth  in  this  market.  

Expected  growth i n   a i r c r a f t  movements over   the  forecast   per iod i s  s i g n i f i c a n t l y  

lower  than  the  forecast   growth  in  passenger movements. This i s  due  mainly t o  

the   expec ted   in t roduct ion   of   l a rger   a i rc raf t ,  and t o  a l e s s e r   e x t e n t   t o  an 

expected  increase  in  average  load  factors.  
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CHAPTER l - INTRODUCTION 

This   Paper   presents   the  detai ls  and r e su l t s   o f  a study by t h e  Bureau of 

Transport Economics (BTE) of   the  underlying  re la t ionships  between t h e  demand 

and s u p p l y   f o r   a i r   t r a v e l   a t  Sydney (Kingsford  Smith)  Airport and t h e   f a c t o r s  

which a f fec t   the   var ious   sec tors   o f   the   marke t .  The study  forms  part  of a 

general   review  of   the  future  Major Airport  Needs o f  Sydney (MANS) being  under- 

taken by a spec ia l  committee  including Commonwealth Government and New South 

Wales S t a t e  Government r ep resen ta t ives .  

SCOPE OF THE STUDY 

The  Commonwealth/State  Committee's  terms  of re ference   for   the  MANS study 

inc lude   ' ident i fy ing   as  far as p o s s i b l e ,   l i k e l y   f u t u r e   t r e n d s   i n   t h e  demand 

fo r   r egu la r   pub l i c  a i r  t ransport ' .   In   pursuance  of   this   requirement ,  a 

Forecasting  Consultative Group was e s t ab l i shed  t o  provide  es t imates   of   possible  

fu tu re   l eve l s   o f   av i a t ion   ac t iv i ty   i n   t he  Sydney region.  This  group  consisted 

of   representat ives  from t h e  NSW Ministry  of  Transport  and  Highways, t h e  NSW 

Planning and Environment Commission  and t h e  Commonwealth Departments  of 

Transport,  Finance, and  Environment,  Housing  and Community Development, as  well 

as the  BTE. The BTE was asked t o  develop  procedures   for   forecast ing  c ivi l  

a v i a t i o n   a c t i v i t y   i n   t h e  Sydney reg ion   to   the   year  2000. These  procedures 

were developed s o  tha t   forecas ts   o f   the   fo l lowing   var iab les   could   be   ob ta ined:  

. Passenger movements a t  Sydney, a t   5-year   intervals   for   var ious  market  

categories;  

. Airc ra f t  movements a t  Sydney, at  5-year   in te rva ls  f o r  various  market 

ca tegor ies ,   wi th   cons idera t ion   of   hour ly   t ime-s lo ts   for   a r r iva ls  and 

departures.  

The BTE was d i r ec t ed  t o  generate  'high' ,   'median'  and ' l o w '  forecas ts   o f  

f u t u r e   l e v e l s   o f   a v i a t i o n   a c t i v i t y  a t  Sydney t o   t h e   y e a r  2000. This was done 

using BTE demand-modelling  procedures.   Forecasts  for  the-underlying  factors 

influencing demand and supply were provided by t h e  M&YS Forecasting  Consultative 

Group. The methods used  and  the  results o f  t h i s   p rocess   a r e   p re sen ted .   i n   t h i s  

Paper. 

1 



BTE INVOLVEMENT 

I t  i s  emphasised t h a t  BTE involvement i n   t h i s   p a r t i c u l a r   s t u d y   d i f f e r e d  somewhat 

from the  usual  form f o r  BTE s t u d i e s .   I n   p a r t i c u l a r ,   t h e  BTE was operat ing 

e s s e n t i a l l y  as a member of  a j o i n t  committee;and  hence was requi red   to   use  some 

assumptions  determined on a committee  basis.  These would no t   necessa r i ly   a l i gn  

with  those which t h e  BTE might  choose i n  i t s  independent  studies of t h e  same 

topics .  
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CHAPTER 2 - APPROACH TO FORECASTING AVIATION ACTIVITY AT SYDNEY 

DESCRIPTION OF AVIATION ACTIVITY AT SYDNEY AIRPORT 

For  a  number of  reasons Sydney is the  most impor t an t   cen t r e   o f   av i a t ion   i n  

Austral ia .  Not only i s  i t  the   l a rges t   Aus t r a l i an   c i ty ,   bu t  i t  a l s o   s e r v i c e s  

a very  large  hinter land  populat ion.  I t  therefore   generates  mre a i r   t r a v e l  

than  any  other  Australian  city.   Furthermore,  Sydney t e n d s   t o   a t t r a c t  a g rea t e r  

sha re   o f   v i s i t o r s  from  overseas  countries  than  can  be  explained on t h e   b a s i s  

of i t s  s ize   a lone .  F o r  example the number o f   ove r seas   v i s i t o r s   t o  Sydney i s  

approximately  double  the number t o  Melbourne. 

In   addi t ion  to  i t s  importance  as  an  origin and des t ina t ion ,  Sydney i s  a major 

t r ans i t   po r t   fo r   bo th   domes t i c  and overseas a i r  t r a v e l .  Thus,  very  large 

numbers of  Melbourne-Brisbane,  Adelaide-Brisbane  and  Canberra-Brisbane 

t r a v e l l e r s   t r a n s i t   t h r o u g h  Sydney Airport .  Many i n t e r n a t i o n a l   t r a v e l l e r s  

bound f o r  other   Austral ian  ports   pass   through Sydney. 

Sydney is  the  focus  of a s i g n i f i c a n t  network  of a i r   s e r v i c e s   w i t h i n  NSW. There 

a r e  many re la t ive ly   l a rge   count ry  towns i n  NSW which a re  a su f f i c i en t   d i s t ance  

from Sydney t o  make a i r  t ravel   very  compet i t ive  with  other  modes.  The 

increasing  value which  people  are  placing on the i r   t ime  is  r e s u l t i n g   i n  a i r  

t rave l   increas ing  its share of t h e   t a s k  even   over   re la t ive ly   shor t   d i s tances .  

The t o t a l  number o f  passenger movements at Sydney Airport  i s  c u r r e n t l y   i n  

excess  of 7 . 5  mi l l ion   per  annum'').  About 120 thousand   a i r c ra f t  movements 

per  annum ca ter   for   these   passenger  movements. I t  i s  est imated  that   about  

30 per   cent   of   the   passenger  movements a r e   t r a n s i t  movements by passengers 

passing  through  Sydney. For  many years ,   the  number of  passenger movements 

has  been  growing  strongly,  although  there was a pause   i n   t h i s   t r end ,  f o r  

domest ic   t ravel  movements, around 1976. The average  long-term  growth i n  

a i r c r a f t  movements has  been much lower  than  the  growth  in  passenger movements, 

mainly  because  of  the  introduction o f  new and l a r g e r   a i r c r a f t .  

(1) A passenger movement i s  a passenger   a r r iva l  o r  departure.  Likewise  an 
a i r c r a f t  movement i s  an a i r c r a f t   a r r i v a l  o r  departure .  
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Sydney Airport   not  only  handles  regular  air   passenger  services,   but  also 

c a t e r s   f o r  a wide range   of   o ther   av ia t ion   ac t iv i ty .   This   inc ludes   l a rge  

numbers of  movements by small a i r c r a f t   f o r   p r i v a t e  and  commercial  purposes 

(of ten  descr ibed  as   'general   aviat ion ' ) .   1nc. luding a l l  i t s  components, 

'o ther   aviat ion '   current ly   represents   about  20 p e r   c e n t   o f   t o t a l   a i r c r a f t  

movements a t  Sydney Airport .  

The la rge  volume o f   t r a f f i c  and t h e  upward t r e n d   i n   t h i s   t r a f f i c  is pu t t ing  

pressure on t h e   f a c i l i t i e s  at  Sydney Airport .  The resul tant   congest ion is 

causing  delays  to  regular  passenger traffic. It i s  a l so   t end ing   t o  limit 

g e n e r a l   a v i a t i o n   a c t i v i t y   a t  Sydney Airport .  

The forecasts   of   future   passenger  and a i r c r a f t  movements i n   t h i s   s t u d y  do not  

account  for  the  impact  congestion may have on those movements. The fo recas t s  

ref lect   expected demand f o r   t h e   u s e   o f   f a c i l i t i e s   u n d e r  normal condi t ions  of  

operat ion.  Even where congestion  appears  to  have  had some impact on demand 

a l ready ,   such   as   in   the   case   o f   cer ta in   ca tegor ies   o f   o ther   av ia t ion ,  it 

was seen   as   appropr ia te   to   forecas t  what demand would be i n  unconstrained 

conditions.   These  conditions  could,   of  course,   be  achieved by  expanding 

f a c i l i t i e s .  

The fo recas t s   a l so   a r e   no t   r e spons ive   t o   fu tu re   con f igu ra t ions   o f  major a i r p o r t  

f a c i l i t i e s   a t  Sydney.  Thus, the  impact on demand o f   a l t e rna t ive   l oca t ions   fo r  

a new major   a i rpor t   for  Sydney is  not  considered  here.  

OUTLINE OF THE ANALYTICAL PROCEDURES 

An ear l ie r   examinat ion   of   fu ture   l eve ls   o f   av ia t ion   ac t iv i ty   in   the  Sydney 

region was undertaken by R. Travers Morgan (RTM) and P a r t n e r s   i n  1974 (RTM 

1974a). The f o r e c a s t s   i n   t h e  RTM s tudy were reviewed i n  a fur ther   s tudy  by 

W . D .  Scot t  and Company i n  1976 (W.D. Scott  1976). The ana lys i s  by the  BTE 

has   benefi ted from both  the  studies  themselves  and  from  informed comments 

on them. Comments were sought from a wide range  of  people,   including  both 

those   d i rec t ly   assoc ia ted   wi th   the   p rev ious   s tud ies  and the   p r inc ipa l   rev iewers  

of   those  s tudies .  
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Broad  Approach 

The first stage  of  the  study  involved  analysing  the  determinants  of demand f o r  

passenger   t r ips  by a i r  between o r ig ins  and des t ina t ions .  The ana ly t ida l  

re la t ionships   developed were  used t o   f o r e c a s t   f u t u r e   t r i p s  between o r ig ins  and 

des t ina t ions .   In  some markets,   forecasts  of  .passenger movements at  Sydney  were 

obta ined   d i rec t ly  from these   forecas ts .  

Many of   the   o r ig in-des t ina t ion   pa i r s  which  were  included i n   t h e   a n a l y s i s   d i d  

no t  have Sydney a s   e i t he r  an o r i g i n  o r  a des t ina t ion .   This  was necessary  for  

two reasons. The f i rs t  was t o  expand the  information  base and  hence  improve 

the  confidence which  could  be  placed i n   t h e   a n a l y s i s .  The second  reason  relates 

t o   t h e   f a c t   t h a t  Sydney i s  one  element i n  a complex  network of a i r  se rv i ces .  

Or ig in-des t ina t ion  demands not   d i rec t ly   involv ing  Sydney can  nevertheless have 

an  impact on passenger and a i r c r a f t   t r a f f i c  at  Sydney Airport .  

The supply  of  services  provided by a i r l i n e s   t o  meet fu tu re   o r ig in -des t ina t ion  

passenger movements can  be  def ined  essent ia l ly   in   terms  of   a i rcraf t   type,   load 

f a c t o r s  and  network  configurations. The procedures  for  determining  future 

services  generally  allowed them t o  be  influenced  both by fu tu re   o r ig in -  

des t ina t ion  demands and var ious   assumpt ions   about   the   ava i lab i l i ty   o f   a i rc raf t  

and opera t ing   cons t ra in ts .   Ai rcraf t  movements a t  Sydney a re   an   i n t eg ra l   pa r t  

of   the   overal l   services   provided by t h e . a i r l i n e s  and forecas ts   o f   these  move- 

ments  were therefore   outputs   of   these  procedures .  

In  some markets,  passenger movements a t  Sydney Airport  were also  determined 

simultaneously from the  above-mentioned  procedures.  Total  passenger movements 

a t  Sydney include  those  with  an  or igin  or   dest inat ion a t  Sydney and those  with 

ne i ther   an   o r ig in   nor  a des t ina t ion  a t  Sydney but  which i n v o l v e   c a l l i n g   a t  

Sydney i n   t r a n s i t .  I t  was the   p resence   o f   these   t rans i t  movements  which 

p reven ted   fo recas t s   o f - to t a l   pas senge r  movements at Sydney being made, inde- 

pendently  of  supply  considerations. I t  was necessary t o  determine  the  routes 

taken   by   t rave l le rs   in   o rder  t o  t r a n s l a t e   o r i g i n - d e s t i n a t i o n  movements i n t o  

movements of  passengers a t  p a r t i c u l a r   a i r p o r t s .   T h i s  was an  important  aspect 

of the   overa l l   approach   to   th i s   s tudy ,   g iven   the   s ign i f icance   o f   t rans i t s   in  

r e l a t ion   t o   t he   t o t a l   t a sk   hand led  a t  Sydney. 
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'Other  aviation'  was  treated  differently  from  the  other  markets,  partly  because 
it  performs  a  variety of tasks  apart  from  carrying  passengers.  As  far as 

possible,  these  tasks or purposes  were  identified  and  demand  was  modelled in 
terms of aggregate  hours  flown  for  each  purpose.  Forecasts of hours  flown 
were  translated  into  forecasts  of  aircraft  movements  on  the  basis of a  constant 

' relationship  between  the  two.  Apart  from  this  assumption,  supply  considerations 
did  not  enter  the  analysis, 

Analysis of Demand 

Chapters 3 and 4 contain  a  discussion of the  principal  passenger  markets  and 
an  analysis of the  factors  affecting  market  demand.  Separate  markets  have  been 
defined  and  analysed  on  the  basis of  homogeneity  with  respect  to  the  factors 
affecting  demand  and  the  nature of services  supplied.  Another  criterion  was 
the  availability  and  consistency of data.  These  considerations  led  immediately 
to  a  distinction  between  international  and  domestic  travel,  and  a  further 
split of domestic  travel  into  the  interstate,  NSW  intrastate  and NSW commuter 
markets (l). State  boundaries  have  not  been  the  determining  factor  in  this 
disaggregation  process,  and  the  descriptions of  interstate  and  intrastate, 
although  broadly  correct,  are  not  precise.  For  example,  the  Sydney-Maroochydore 
route  operated  by  East-West  Airlines  (most of whose  services  operate  within  NSW) 
has  been  included in the  intrastate  market. 

Where  the  data  were  available,  a  further  disaggregation of  demand,  based  on 
trip  purpose,  was  pursued.  In  the  case  of  international  travel,  completely 
separate  analyses of business  and  non-business  travel  were  undertaken.  In 
the  case of the  interstate  and  intrastate  markets,  the  basic  analysis  was  in 
terms of total  demand  and  subsidiary  analyses  were  carried  out  for  various 
trip  purposes. 

-. -. "~ .. 

The  analysis o f  demand  was  based on  hypotheses  concerning  the  underlying 
determinants of demand  in  the  various  markets.  Generally  demand  was  expected 
to  vary  with  income  levels,  fares  and  population.  However,  the  relevant 

(1) Both  intrastate  airlines  and  commuter  services  operate  in  NSW.  Commuter 
services  are  a  relatively  recent  innovation  and  use  much  smaller  aircraft 
than  the  intrastate  airlines. 
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explana tory   var iab les   d i f fe red  between  markets. For  example, c o s t s  o f  t r a v e l  

by car   in f luenced   domest ic   a i r   t rave l ,  and t h e  volume o f   i n t e rna t iona l   t r ade  

a f f ec t ed  demand fo r   i n t e rna t iona l   bus iness   t r ave l .  

The hypotheses were t e s t e d  and quant i ta t ive   re la t ionships   es t imated   us ing  

econometric  techniques. One o f   t he   f ea tu re s   o f   t h i s   pa r t   o f   t he   ana lys i s  was 

the  choice  of   funct ional  forms f o r   t h e  demand r e l a t ionsh ips  which  allowed  the 

demand e l a s t i c i t i e s " )   t o   v a r y .  The r e s u l t  was t h a t   t h e   e l a s t i c i t i e s   t e n d e d  

t o  decl ine  with  the  bui ld-up  of  demand o\,er  t ime.  This  implies  reductions  in 

growth ra tes   over   the   forecas t   per iod .  The al ternat ive  approach  of   specifying 

c o n s t a n t   e l a s t i c i t y  models r e su l t s   i n   un rea l i s t i c   l ong- t e rm  fo recas t s  ( 2 )  . 

Another f ea tu re   o f   t he   e s t ima t ion   p rocedures   u sed   i n   t h i s   s tudy  was the  

pooling of  cross-sect ion and t ime-ser ies   data .  In e a r l i e r   s t u d i e s ,  a cross- 

s ec t iona l  demand a n a l y ~ i s ' ~ )  was performed on d a t a   r e l a t i n g   t o  a p a r t i c u l a r  

time  period(4),  and was complemented by a separa te   t ime-ser ies   ana lys i s  (5) 

based on data  aggregated  over many or ig in-des t ina t ion   pa i r s .   This   p rocedure  

r e s u l t s   i n   s e v e r a l   e s t i m a t e s   o f   e l a s t i c i t i e s .  The pooled  approach  analyses 

c ross -sec t ion  and t ime-series  data  simultaneously,  and estimates  average 

e l a s t i c i t i e s .  I t  requires  a very   l a rge   da ta   base   wi th  a consequent wide 

range   of   var ia t ion   in   the   var iab le   va lues .   This   increases   the   conf idence  

which  can  be  placed i n   t h e   a n a l y s i s .  

.-.. "". . 

A demand e l a s t i c i t y  i s  a measure o f  the  degree o f  response of  demand t o  
a change i n  an underlying  determinant  of demand. In more precise   terms,  
i t  i s  the  percentage change i n  demand due t o  a 1 per   cent  change i n   t h e  
determinant. 

The ea r l i e r   s tudy  by R .  Travers Morgan (RTM 1974a)  estimated  constant- 
e l a s t i c i t y  models,   but  recognised  their   problems  for  long-term  fore- 
ca s t ing .   In   t ha t   s tudy ,   t he   e l a s t i c i ty   va lues  were reduced  over t h e  
forecast   period,  al though  generally  not t o  the   ex ten t   ind ica ted  by t h e  
demand models i n   t h i s   s t u d y .  

Demand analysis   using  cross-sect ional   techniques  involves   re la t ing 
d i f f e r e n c e s   i n  demand between d i f f e ren t   o r ig in -des t ina t ion   pa i r s   t o  
d i f f e rences   i n   exp lana to ry   va r i ab le s   fo r   t hose   pa i r s .  

Sometimes several   t ime  periods were analysed  separately.  

Time-series  analysis  involves  observing  variations  in.  demand over  time 
and  comparing these   wi th   var ia t ions   in   explana tory   var iab les ,  

7 



The sources   o f   a i r  travel data   for   these  analyses   did  not   a lways  provide  the 

information  in   the  required form. The a i r  t r anspor t   s t a t i s t i c s   pub l i shed  by 

t h e  Department  of  Transport  give  data on passenger movements a t  a i r p o r t s  and by 

stage  length.   This  provided  approximate  origin-destination  information  -for  the 

i n t r a s t a t e  and commuter markets.  These statistics were  inadequate  as  a  source 

of   or igin-dest inat ion movements fo r   t he   i n t e r s t a t e   marke t ,   bu t   an   a l t e rna t ive  

source  provided  or igin-dest inat ion  f lows  for   a  number of  years  and, when used 

in  conjunction  with  the.Department of  T r a n s p o r t   s t a t i s t i c s  (which extend  back 

over a much longer time per iod) ,   a   sa t i s fac tory   da ta  set was obtained. A 

problem  with  these  sources  of  domestic  travel  data was the  absence  of  infor- 

mation on t r ip   purpose .   Separa te   ana lyses   o f   d i f fe ren t   t r ip   purposes  had t o  

r e l y  on survey  data  for  one  year  only. 

For in t e rna t iona l   t r ave l ,   t he   Aus t r a l i an  Bureau of S t a t i s t i c s  (ABS) publ icat ions 

on ove r seas   a r r iva l s  and departures (ABS 1976a  and ear l ier   i ssues)   provided  an 

exce l len t   source   in  which t r i p s   c o u l d   b e   i d e n t i f i e d  by country of residence,  

coun t ry   o f .des t ina t ion  and t r ip   pu rpose .  

Corresponding  data  for  the  explanatory  variables  (incomes,  fares,  populations, 

t r a d e   l e v e l s ,   e t c . )  came from a la rge  number of  sources,  the  major  ones  being: 

ABS publ icat ions on national  income.and  expenditure (ABS 1976b  and earlier 

i ssues) ,   popula t ion  and v i t a l   s t a t i s t i c s  (ABS 1976c  and e a r l i e r   i s s u e s ) ,  

t h e  consumer pr ice   index (ABS 1975a  and e a r l i e r   i s s u e s )  and  overseas  trade 

(ABS 1976d  and e a r l i e r   i s s u e s ) ;  

The Parliamentary  paper on taxa t ion  statistics (Parliament of the  Commonwealth 

of   Aus t ra l ia  1976  and e a r l i e r   i s s u e s ) ;  

In te rna t iona l  Monetary Fund (IMF) d e t a i l s  of i n t e rna t iona l   f i nanc ia l  

s t a t i s t i c s  (IMF 1976  and e a r l i e r   i s s u e s ) ;  

The United  Nations (UN) monthly b u l l e t i n   o f   s t a t i s t i c s  (UN 1976  and e a r l i e r  

i s sues) .  

Supply  Considerations 

Chapter 5 examines the   cu r ren t   pa t t e rns   and - recen t   t r ends  i n  the   supply   o f   a i r  

se rv ices ,  and discusses  the  assumptions  about  future  services.  There  are 

several   aspects  of supply  about which assumptions were needed i n   o r d e r  t o  
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determine  the number  of f u t u r e   a i r c r a f t  movements a t  Sydney for  given  expected 

pat terns   of   passenger  demand. Assumptions  were made r e l a t i n g   t o   t h e   a v a i l -  

a b i l i t y   o f   a i r c r a f t ,   a v e r a g e   l o a d   f a c t o r s ,  minimum service  f requencies ,  

a i r p o r t   r e s t r i c t i o n s  and  network  configurations.  In some c a s e s ,   a s s u q t i o n s  

r e l a t ing   t o   t hese   f ac to r s   a r e   no t   su f f i c i en t   t o   spec i fy   t he   supp ly   cond i t ions  

completely.   These  conditions  are  affected by demand l e v e l s  and are  determined 

as a r e s u l t  of ana ly t ica l   p rocedures   used   la te r   in   the   s tudy .   This  was t h e  

case   for   the   rou te   ne tworks   o f   the   in te rs ta te   and ,   to  a l e s s e r   e x t e n t ,   t h e  

i n t e r n a t i o n a l   a i r l i n e s .  As an  important  example,  an  assumption was made about 

the  seat ing  capaci ty   of   the  wide-body jets  expected  to  be  introduced on t h e  

in te rs ta te   marke t .  However t h e  numbers and  deployment  of  these a i r c r a f t  depends 

on the   pa t t e rn   o f  demand  (among o ther   th ings)  and was determined  with  the  aid 

of a scheduling  model. 

Forecasts 

Chapters 6  and 7 present   the  forecasts   of   passenger  movements and a i r c r a f t  

movements, r e spec t ive ly ,   a t  Sydney Airport .  On the   bas i s   o f   the   passenger  

demand relat ionships   es tabl ished  for   the  var ious  markets ,   forecasts   of   future  

demand f o r   t r a v e l ,  on an   o r ig in-des t ina t ion   bas i s ,  were derived  using growth 

assumptions  for   the  demand-related  var iables   decided upon  by t h e  MANS 

Forecasting  Consultative Group. The growth rates assumed d i f f e r  from those 

adopted i n   e a r l i e r   s t u d i e s  and these   d i f fe rences   genera l ly   cont r ibu te   to  a 

reduced  growth-rate   forecast   in   this   s tudy.  I t  was necessary  to   def ine  base 

l eve l s   o f  demand from  which to   de r ive   fo recas t s   o f   fu tu re  demand l eve l s .   I n  

o r d e r   t o  remove the  inf luence  of   short-run  f luctuat ions  about   the  long-run 

t rends,   base  levels  were obtained by taking a 5-year o r  6-year  average 

(depending on the  market  category  under  consideration)  of demand levels   about  

1973. The base  average  for 1973 was then  extrapolated  forward  to 1976 using 

the   ac tua l  growth r a t e s  which  occurred on the  demand-related  variables  before 

applying  the growth  assumptions  provided by the  Forecast ing  Consul ta t ive 

Group. 

I n   t h e   c a s e   o f   i n t r a s t a t e  and  commuter t rave l ,   fo recas ts   o f   passenger  movements 

a t  Sydney  were obta ined   d i rec t ly  from the   o r ig in-des t ina t ion   forecas ts .  

Fo recas t s   o f   a i r c ra f t  movements for  these  markets were determined from' 

passenger   forecasts  and assumptions  about   a i rcraf t   s izes  and load   fac tors .  
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Forecasts  of  international  and  interstate  passenger  movements  at  Sydney,  which 
include  transits,  were  determined  simultaneously  with  route  networks  and 
aircraft  movements.  Origin-destination  passenger  demands  influenced  the  route 
networks and aircraft  movements  at  Sydney  and  all  these  fac.tars  affected  the 
number of transits  and  hence  total  passenger  movements  at  Sydney. 

International  travellers  were  allocated  to  Australian  international  airports 
of  embarkation  or  disembarkation  on  the  basis of various  assumptions.  The 
number of passenger  and  aircraft  movements  through  Sydney  also  depends  on  the 

, flight  patterns of international  airlines  in  Australia,  and  in  particular 
whether  flights  to  and  from  Melbourne  also  call  at  Sydney  en  route.  It  has 
been  assumed  that  airlines  will  gradually  reduce  the  proportion  of  their 
Melbourne-bound  flights  calling  at  Sydney. 

1 L.... 

For the  interstate  market,  a  linear  programming  model  has  been  used  to  determine 
flight  patterns  by  aircraft  type  and  the  allocation of passengers  to  the  various 
flights and hence  the  passenger  and  aircraft  movements  at  Sydney.  The  model 
minimizes  the  operating  costs of airlines  consistent  with  certain  operating 
constraints  and  forecast  origin-destination  passenger  demand  levels. 

Qualifications 

The  forecasts  have  been  developed  on  the  basis  of  many  assumptions.  In  a 
number o f  cases  the  sensitivity  of  the  forecasts  to  these  assumptions  has  been 
tested and reported  in  this  Paper. For example,  the  effect  on  passenger  demand 
and  aircraft  movements  of  alternative  growth  rates  for  income  and  fares  was 
examined,  as  was  the  e.ffect  on  aircraft  movements o f  the  introduction of 
different  aircraft  types  in  several  of  the  markets. 

There  are  other  qualifications  or  restrictions  which  are  more  difficu,lt  to 
quantify.  The  forecasts  presume  'that  the  general  socio-economic  climate 
pertaining  to  aviation  remains  unchanged.  If  the  status  quo of  the  industry 
with  regard  to  competition  between  airlines, or between  aviation  and  other 
modes, is  expected  to  be  seriously  disrupted,  perhaps  by  iegislation  or  extreme 
variations  in  industry  economics,  the  forecasts  obtained  from  the  relationships 
established  through  the  examination of historical  trends  would  need  modification. 
For  example,  widespread  charter  operations  could  have  a  profound  effect  on 
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fu tu re  developments i n   t h e   i n d u s t r y .  The in te rna t iona l   forecas ts   a re   based  

upon h i s t o r i c a l   t r e n d s   i n  some geographic  regions  in which the re  was con- 

s iderable   social   upheaval  and c i v i l  war. I t  has   not   been  possible   to   ident i fy  

the   in f luence  o f  these  events on in t e rna t iona l   t r ave l  demand, and the  .oss ible  

impacts  of  future  social  and pol i t ica l   d i s turbances   in   those   reg ions   c lose ly  

a s soc ia t ed   w i th   t r ave l   t o  and  from Aus t r a l i a   a r e   no t  examined i n   t h i s  Paper. 

On the  domest ic   s ide,  two poss ib l e  developments  could  influence  the  forecasts 

of  long-run demand l eve l s .  These are  the  erosion  of  the  aviation  market 

through  advances i n  telecommunications  and  the  considerable improvement i n   t h e  

competi t ive  posi t ion  of   other  modes. Discussions were held  with Telecom 

Aus t r a l i a  on the  extension  of  the  Confravision  market and the  introduct ion 

of   video-telephone  faci l i t ies .   Technical   resource  constraints  and  market 

development aspects  make it unl ikely  that   these  innovat ions will have a major 

impact upon the   l eve l   o f   av i a t ion   ac t iv i ty   be fo re   t he   yea r  2000. Furthermore, 

it is  u n c e r t a i n   t h a t   t h e s e   f a c i l i t i e s  will be  used as s u b s t i t u t e s  fo r  t r a v e l .  

Some s t u d i e s  by  Telecom indicate   that   face- to-face  meet ings w i l l  s t i l l  be 

important,  and  innovative  telecommunications  technology may be  supplementary 

t o   t r a v e l .  

The second  development   of   potent ia l   re levance  to   domest ic   aviat ion  act ivi ty  

could  be  substant ia l  improvements t o  major  roads. The Hume Highway i s  gradually 

being  converted  to  dual  carriageways and s i g n i f i c a n t   p o r t i o n s   o f   o t h e r   i n t e r -  

c a p i t a l  highways are  being  upgraded. The dis tance  between  c i t ies  i s  such 

that   these  investments  w i l l  no t   reduce   the   t ime  of   road   t rave l   suf f ic ien t ly  

to   cause  a s igni f icant   p ropor t ion  of i n t e r s t a t e   b u s i n e s s   t r a v e l l e r s   t o  go by 

road. They  may, however,  have some impact on the   l e i sure   sec tor   o f   the   marke t .  

The inf luence of  road  developments on a i r  t r a v e l  i s  d i f f i c u l t   t o   e s t a b l i s h  . 
The e f f e c t s  on the  inters ta te   markets   during  the  s tudy  per iod would probably 

be l i m i t e d   t o   t h e  Sydney, Canberra and  Melbourne l i nks .  Some i n t r a s t a t e  

routes  may a l s o  be a f fec ted .   Revis ions   to  government p r i o r i t i e s  have  reduced 

the  level  of  road  investment and have  tended t o  erode  development  plans. Given 

t h e   c r o s s - e l a s t i c i t y  measurexent d i f f i c u l t i e s  and the  uncertainty  surrounding 

the  t iming  of  road  investments,  i t  has   not  been poss ib l e   t o   i nc lude   t he  impact 

of  road  development i n   t h e   d e r i v a t i o n  of  av ia t ion   fo recas t s .  

(1) Estimates   of   the   pr ice  and   t ime  c ross -e las t ic i t ies  between  road  travel and 
demand f o r  a i r  t r a v e l  were derived when model l ing   in te rs ta te  and i n t r a s t a t e  
markets   respect ively.  Some doubts  remain,  however,  regarding  the  accuracy 
of  these  measurements. 

(1) 
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CHAPTER 3 - MARKETS 

As  in  the  earlier  study  by  RTM  (RTM  1974a),  demand  for  air  services  has 
been  disaggregated  according  to  types of services  in  this  study.  The  types 
of services  (or  'markets')  used  in  the  study  'are  international,  interstate, 
intrastate,  commuter  and 'other'('). The  first  four of these  are  treated  on 
a  passenger  basis,  while  'other  aviation'  is  treated  on  an  aircraft  activity 
basis  because  of  its  special  characteristics.  While  this  study  is  centred  on 
activity  at  Sydney  Airport,  information  relating  to  areas  outside  the  Sydney 
region  had  to  be  included  for  estimating  demand  relationships  in  some  cases. 
Brief  derails  of  this  are  as  follows: 

The  international  market  was  analysed  using  information  on  international 
passenger  movements  into  and  out of Australia  as  a  whole; 

The  interstate  market  was  analysed  using  information  on  Australia-wide 
domestic  air  transport  passenger  movements; 

The  intrastate  and  commuter  markets  were  analysed  using  information  on 
those  passenger  movements  throughout NSW which  involved  Sydney  Airport; 

The  'other  aviation'  market  was  analysed on the  basis of hours  flown on 

an  Australia-wide  basis. 

Despite  the  wide  geographic  dispersion of information  used  in  the  study,  the 
main  thrust of the  analysis  is  directed  towards  activity  at  Sydney  Airport. 
In  view of this,  the  relative  impacts  of  the  international,  interstate,  intra- 
state  and  commuter  markets  on  passenger  movements  at  Sydney  Airport  are  shown 
in  Table  3.1. 

The  total  number of passenger  movements  through  Sydney  Airport  has  grown  at  an 
average of almost  11  per  cent  per  annum  over  the  last  decade.  There  has  been 
considerable  variation  in  the  growth  rates of passenger  movements  at  Sydney 

~~~ ~ ~ ~~ 

(1) 'Other  aviation'  consists  mainly  of  light  aircraft  engaged  in  a  wide 
range  of  activities  such  as  charter  work  and  private  flying.  Only  a 
small  number  of  movements  in  this  category  involve  heavy  aircraft. 
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with in   the   d i f fe ren t   marke ts .  The growth in   passenger  movements a t  Sydney 

Ai rpor t   fo r   i n t e rna t iona l   s e rv i ces  was 15 per   cen t   per  annum. For i n t e r s t a t e  

s e rv i ces   t he  growth was 10 per   cent   per  annum, and f o r   i n t r a s t a t e   s e r v i c e s  

t h e  growth was 6.5  per   cent   per  annum. F o r  commuter services  the  corsdsponding 

growth r a t e  was  30 per   cen t   per  annum.  The rap id   g rowth   in   th i s   per iod  is  

a s s o c i a t e d   w i t h   s u b s t a n t i a l   r i s e s   i n   r e a l  incomes, a growing  migrant  population, 

f a l l i ng   f a re s   i n   t he   i n t e rna t iona l   marke t ,  and population growth i n  Sydney  and 

in   cen t res   such  as Canberra,  the Gold Coast,  Perth,  Albury and  Tamworth. 

TABLE 3.1 - PASSENGER MOVEMENTS THROUGH SYDNEY  AIRPORT(^' b, 

Market ( '  0001 Per  cent 
o f   t o t a l  

Internat ional  

I n t e r s t a t e  

I n t r a s t a t e  

Commuter 

2323.5 

4330.3 

816.0 

91.3 

30.7 

57.3 

10.8 

1 . 2  

Tot a1 7561.1 100.0 

(a)  Excludes  passengers on non-scheduled  domestic  f l ights  (e.g.   charters,  

(b)  Average movements f o r  3 years  ending  June  1976. 

p r i v a t e   f l i g h t s ) .  

Sources:  Department  of  Transport  (1976a and e a r l i e r  issues). 

Department of Transport (1977a  and e a r l i e r   i s s u e s ) .  

Unpublished  information  provided by t h e  Department o f  Business  and 
Consumer Af fa i r s .  

THE INTERNATIONAL MARKET 

The in t e rna t iona l   t r ave l  market i s  covered by a comprehensive s e t  o f  o f f i c i a l  

s t a t i s t i c s  which  allow t h i s  market t o  be further  disaggregated  according  to 

t rave l le rs '   in tended   dura t ion   of   s tay  and  journey  purpose.. A s  indicated 

e a r l i e r   t h i s  market was analysed on an  Australia-wide  basis.   Table  3.2 shows 

the   in te rna t iona l   passenger  movements i n t o  and out  of  Australia  segregated 

in to   var ious   ca tegor ies .  Four bas ic   types   o f   t rave l  movement are i d e n t i f i e d  - 
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permanent,  long-term, t r a n s i t  and  short-term.  Short-term movements a r e  

those by t r a v e l l e r s  whose actual   or   intended  per iod of s tay   o r   absence  is  

l e s s   t han  1 2  months. By f a r   t h e  most important of  these   ca tegor ies  i s  t h a t  

involving  short-term movements,  which accounted  for   83  per   cent  of  t h e   t o t a l  

Aus t ra l ian   in te rna t iona l   marke t   over   the   per iod  examined. 

TABLE 3.2 - INTERNATIONAL PASSENGER  MOVEMENTS IITIWAND OUT OF AUSTRALIA 

BY TRIP  PURPOSE(^) 

Type ( '000) P e r  cent of t o t a l  

Permanent 124.9  4.9 

Long -Term 

Transi t  (b) 

Short -Term: 

Business 

Overseas v i s i t o r s   t o  

Austral ian  res idents  

Leisure 

Overseas v i s i t o r s   t o  

Austral ian  res idents  

Total  

184.1  7.2 

125.5  4.9 

Australia  196.6 

going  overseas 259.0 

7.7 

10.1 

Aus t ra l ia  613.5  24.0 

going  overseas  1053.4 41.2 

2557.0  100.0 

(a) Average movements over  the  3  year  period  ending  June 1976.  Note tha t   t hese  
f i g u r e s   r e f e r   t o   t o t a l  movements i n t o  and  out   of   Austral ia ,   in   contrast   to  
the  f igures   given  in   Table  3.1. The l a t t e r   r e f e r   s o l e l y   t o  Sydney Airport ,  
and inc lude   t rans i t s   th rough Sydney. 

(b) Trans i t  movements i n   t h i s   c a s e  refer to   pe r sons  on i n t e r n a t i o n a l   f l i g h t s  
who s topove r   a t   Aus t r a l i a   en   rou te   t o   o the r   coun t r i e s .  

Source:  Australian  Bureau of  S t a t i s t i c s  (1976a  and e a r l i e r   i s s u e s ) .  

Tota l   in te rna t iona l   passenger  movements i n t o  and  out  of  Australia  (through 

a l l   a i r p o r t s )  have grown in   aggrega te  at  approximately  19  per  cent  per 

annum over  the  past   decade. Most of t h i s  growth  has  occurred i n   s h o r t -  

term movements which  have inc reased   a t  an  average  rate  of '22 per   cent   per  

annum. In   cont ras t ,   the  number of  long-term movements i n t o  and  out of 

(1)   'Trans i t s '   re fe r   to   passenger  movements which do not  involve any purpose 
other   than  changing  a i rcraf t ,   wai t ing  while   an  a i rcraf t  i s  serviced and 
so on.  This  concept i s  t r e a t e d   i n   d e t a i l   l a t e r .  
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Aust ra l ia   has  grown a t  4 .5  per   cen t   per  annum, and t h e  number of  permanent 

movements has  declined a t  3 per  cent  per annum. Trans i t s  have grown a t  

about 15 per  cent  per annum. These d i f f e r e n c e s   i n  growth pa t te rns ,   toge ther  

wi th   the  known differences  in  factors  generat , ing  growth,.   suggest  that  :he 

demand r e l a t i o n s h i p s   f o r  each  segment within  the  international  market  should 

be  modelled  separately. 

THE DOMESTIC  MARKETS 

I t  would be   des i r ab le   t o  examine the  domestic  markets on  a bas i s  similar 

to   tha t   adopted  above for   the   in te rna t iona l   marke t .  However, the  information 

ava i l ab le  on t r ip   purposes  for domest ic   t ravel  i s  sparse .  Some i n - f l i g h t  

surveys  by  the  major  airl ines were ava i l ab le  up t o  1973,  but  the  information 

provided was n o t   i n  a s u i t a b l e  form f o r  a complete  analysis. The bes t   da t a  

ava i l ab le  on domes t i c   t r i p   pu rpose   fo r   i n t e r s t a t e  and i n t r a s t a t e   t r a v e l  

a re   those  from  an RThI (RTM 1974a)  survey a t  Sydney Airpor t   for  a th ree -  

month pe r iod   i n  1973.  Despite some mild  cri t icisms  concerning  seasonal 

influences,  some undesirable  features  in  drawing  the  sample and i ts  out- 

datedness ,   the   data  were accepted as s u i t a b l e   f o r   a n a l y s i s  by t r ip   pu rpose .  

In   an  a t tempt   to  overcome such  problems-i t  was decided,  for  domestic  travel, 

to   concent ra te  upon the   r e l a t ionsh ips  and f o r e c a s t s   o f   t o t a l   t r a f f i c   u s i n g  

a large  data  base  extending  over many routes  and  time  periods. I t  would 

then  be  possible  to  undertake a supplementary  analysis  of  the RTM survey 

d a t a   i n   o r d e r   t o   e s t a b l i s h   t h e   f a c t o r s  which inf luence  the  proport ion  of  

t o t a l   t r ave l   fo r   t he   va r ious   t r i p   pu rposes .   Tab le   3 .3  shows  a  breakdown of 

domestic  passenger movements a t  Sydney Airpor t  by t r i p  purpose, as determined 

using RTM survey  data   for  1973. 

Although t h e   i n t e r s t a t e  and i n t r a s t a t e   a i r l i n e s  dominate the  domestic  passenger 

market, commuter services  have  recently become s i g n i f i c a n t   i n  terms of  a i r c r a f t  
movements. NSW commuter operators  use small a i r c r a f t  and genera l ly   se rv ice  

small towns. The Sydney-Newcastle route  i s  by f a r   t h e   b u s i e s t  commuter l i nk ,  

with  an  average  service  frequency  of  around 35 minutes. 
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TABLE 3 . 3  - DOMESTIC PASSENGER MOVEMENTS BY TRIP PURPOSE AT SYDNEY 

AIRPORT, 1973(a) 

(per  cent) 

Market Business Non-Business Total 

Interstate 

Intrastate 

62.7 

42.0 

3 7 . 3  

58.0 

100.0 

100.0 

(a) Excludes commuter travel, non-scheduled operations and 'other  aviation' 

Source: RTM (1974b). 
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CHAPTER 4 - PASSENGER DEMAND RELATIONSHIPS 

In  general ,   the  passenger demand r e l a t ionsh ips   i n   t h i s   s tudy   a r e   de r ived  from 

an econometric  analysis  of  pooled  cross-section and t ime-series  data  €or  each of 

the  markets  examined. The method involved  s imultaneously  re la t ing  changes  in  

passenger  flows  across  routes and over  time t o  the  corresponding  changes  in 

socio-economic  factors  affecting demand. Generalised  least-squares  regression 

techniques were used to   de te rmine   the   coef f ic ien ts   o f  demand. For t h e   l e s s  

s ignif icant   e lements   of   . the   internat ional   market ,   s imple  t ime-ser ies   analyses  

were undertaken.  For  the  various  elements  of  'other  aviation'  demand  was 

measured i n  terms  of  hours  flown  rather  than  passengers, and r e l a t ionsh ips  

were again  modelled  using a time-series  approach. 

In   each  of   the more significant  passenger  markets examined,  a  wide va r i e ty   o f  

routes  was se l ec t ed  and t h e  changes  were  observed  over  an  extensive number o f  

t ime  periods.  For  example, ana lys i s  of t he   i n t e rna t iona l  market f o r  non- 

business   t ravel lers   included  fourteen  different   routes  and twelve  years  of 

quarterly  observations.   This  breadth  of  analysis draws i n  a vas t ly   increased  

data  base and permits a wider  range  of  independent  variables  to  be examined 

f o r   t h e i r   i n f l u e n c e  on  demand than was the   case   in   p rev ious   s tud ies .  For 

example, it allowed f o r  the  inf luence o f  seasonal   factors  and i n t r i n s i c   r o u t e  

c h a r a c t e r i s t i c s .  A de ta i led   descr ip t ion  of t he   r eg res s ion   r e su l t s  i s  provided 

i n  Appendix I .  

Resul ts   of   the  BTE's i nves t iga t ions  show tha t   t h ree   f ac to r s   exp la in  most of 

t h e   v a r i a t i o n   i n  demand f o r   a i r   t r a v e l .  These fac tors   a re   popula t ion  change:, 

income  changes  and fare   changes.   Other   factors   pecul iar   to   specif ic   markets  

(such as the   compet i t ive   cos t   o f   car   t rave l   in   the   case   o f   domest ic   se rv ices)  

were a l so  found t o  have  an  important  influence on  demand.  However, such 

inf luences were genera l ly   i so la ted  t o  par t icu lar   par t s   o f   the   marke ts ,  and 

were of  only  minor  consequence in   explaining  the  growth  in  demand a c r o s s   a l l  

markets. 

H i s to r i ca l   t r ends   i n   t he  major  explanatory  factors show considerable  differences 

both  between  markets  and  between  specific  routes.  Growth.in  population  has 

been much h ighe r   i n  some overseas  countries")  than  in  Australia,  and i t  

has  been  lower i n  New South Wales t h a n   f o r   t h e   n a t i o n - a s  a whole. In t e rna t iona l  

(l) But not   necessar i ly   those   involv ing   s ign i f icant   t rave l   l inks  w i t h  
Aus t r a l i a .  
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air  fares  have  declined  in  real  terms  at  a  faster  rate  than  domestic  air 
fares.  They  have  also  changed  at  different  relative  rates  between  countries. 
Domestic  fares  across  different  routes  have  changed  at  much  the  same  rate. 
The  historical  variations  in  income  levels,  whilst  relatively  similar  between 
regions  in  Australia,  differ  greatly  between  international  regions.  For 
example, in Australian  dollar  terms,  there  has  been  a  differential of up  to 
eight  per  cent  per  annum  in  the  growth  rates of income  levels  per  capita 
between  countr3es  over  the  historical  period  examined. 

INTERNATIONAL DEMAND RELATIONSHIPS 

The  international  travel  market  was  disaggregated  according  to  the  intended 
duration of stay.  The  categories  examined  involved  short-term,  permanent, 
long-term  and  transit  movements.  By  far  the  most  important of  these  categories 
was  that  covering  short-term  movements,  which  accounted  for 83 per  cent  of  the 
total  international  market  over  the  three-year  period  ending  June  1976.  Each 
category  was  examined  separately. 

Short-Term  International  Movements 

To  establish  the  influence of factors  affecting  growth in  the  short-term 
international  travel  market,  four  behavioural  models  were  developed.  These 
models  were  used  to  examine  the  demand  for  travel  according  to  whether  travel 
was  for  business  or  non-business  purposes  and  whether  persons  travelling  were 
Australians  travelling  overseas  or  overseas  residents  visiting  Australia. 

Variables  were  selected  to  explain  short-term  travel  by  purpose  on  fourteen 
major  routes  to  and  from  Australia. The variables  included  real  first  class, 
economy  and  excursion  fares,  real  income  levels,  exchange  rates,  Australian 
trade  levels  with  each  country,  country  populations  and  the  numbers of 
migrants. 

An important  implication of the  analysis was that  the  degree of  responsiveness 
of demand  to  changes in the  determinants  (i.e.  the  elasticity of demand)  varied 
both  across  routes  and  over  time.  The  elasticities  were  generally  higher  on 
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routes  with low l eve l s  of demand pe r   cap i t a  and t h i s  was consistent  with a 

g r e a t e r   p o t e n t i a l   f o r  growth on these   rou tes .   In   genera l ,   the   e las t ic i t ies  

a lso  decl ined  over   t ime,   ref lect ing a reduct ion   in   the   scope   for   fur ther  

growth as markets   gradual ly   saturate .  

Business  travel by Australian  residents  going  overseas  expressed  as a pro- 

port ion  of   the  Austral ian  populat ion was re la ted   to   the   l eve l   o f   bus iness  

t r ave l   i n   t he   p rev ious   qua r t e r ,   t he   l eve i  o f  rea l   impor ts   per   cap i ta ,  and 

r e a l  a i r  f a re s .  For some routes ,  demand was affected by o ther   un ident i f ied  

f a c t o r s  and the   ana lys i s  was ad jus t ed   t o   accoun t   fo r   t hese   e f f ec t s .  As 

expected,   the   s ta t is t ical   es t imat ion  procedure  revealed  that .  demand f o r  

bus iness   t rave l   responded  pos i t ive ly   to  .an increase   in   the   l eve l   o f   impor ts  

and nega t ive ly   t o  an i n c r e a s e   i n   f a r e s .  

The wide v a r i a t i o n   i n   e l a s t i c i t i e s   c r e a t e d   d i f f i c u l t i e s   i n   p r o v i d i n g  a p rec i se  

q u a n t i t a t i v e  summary of t h e   t o t a l   s i t u a t i o n .  However, t he   r e su l t s   i nd ica t ed  

tha t   bus iness   t r ave l  by Australian  residents  going  overseas i s  r e l a t i v e l y  

unresponsive t o  changes i n   r e a l   a i r   f a r e s  and  changes i n   t h e   l e v e l   o f   r e a l  

imports   per   capi ta ;   that  is ,  a propor t iona l  change i n   e i t h e r  a i r  f a r e s  o r  

imports would cause a lower  proportional change in   bus iness   t r ave l .  The f a c t  

t h a t   t h e   l e v e l  of business   t ravel   in   the  previous  quarter  was a s i g n i f i c a n t  

explana tory   var iab le   impl ied   tha t   bus iness   t rave l le rs  do not  adjust  immediately 

t o  changes i n  a i r  fares and  import  levels. 

The ana lys i s   o f   bus iness   t rave l  by v i s i t o r s   t o   A u s t r a l i a  was developed  in a 

s imi la r   fash ion .  However, it was necessary   to  measure t h e   t r a d e  and f a r e  

var iab les   in   the   cur rency   of   the   re levant   overseas   count ry ,  and t o   d e f l a t e  

these  variables  using  overseas consumer pr ice   ind ices .   This  was done in   o rde r  

t o   cap tu re  changes in   the  perceived  values   of   these  var iables  by p o t e n t i a l  

t r a v e l l e r s   r e s i d e n t   i n  each  of  the  overseas  countries  examined. I t  was then 

necessary   to  modify the   va r i ab le s  by an  exchange r a t e   f a c t o r   i n   o r d e r   t o   e x p r e s s  

them i n  terms  of a common u n i t .  Again, demand was observed t o  respond i n   t h e  

expected  direct ion  to   changes  in   the  fares  and t rade  var iables ,   wi th   the  degree 

of   responsiveness   being  fa i r ly  low. Perhaps  the most no t iceable  outcome of 

t h e  models developed  for   both  categories   of   business   t ravel  was t h a t   t r a d e  

l eve l s   r a the r   t han  income levels   proved  to   be  s ignif icant   in   determining 

t h e  amount of   business   t ravel  between Aus t r a l i a  and overseas  countries.  
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Leisure  t ravel  by AusXralians  going  overseas  expressed  in  per  capita  terms 

was expla ined   in   t e rms   of   the   l eve ls   o f  real f a re s ,  real disposable income 

and the   p ropor t ion   of   the   Aus t ra l ian   popula t ion   born   in   the   overseas   count ry  

The migrant   var iable  was included  in   an attempt t o   c a p t u r e   t h e   l a r g e  amount 

o f   e thn ic   t r ave l .  Again,  account  had t o  be   t aken   of   un ident i f ied   fac tors  

a f f ec t ing   spec i f i c   rou te s .  The resu l t s   o f   the   es t imat ion   ind ica ted   tha t  

demand responded t o  changes i n   t h e   u n d e r l y i n g   f a c t o r s   a f t e r  a time lag.  

Leisure   t ravel  by v i s i t o r s   t o   A u s t r a l i a  was regressed on similar va r i ab le s  

t o   t h e  model f o r   A u s t r a l i a n s   v i s i t i n g   o v e r s e a s .   I n   t h i s   c a s e   t h e  income 

v a r i a b l e   r e l a t e d   t o   t h e   o v e r s e a s   c o u n t r y , o f   o r i g i n .  Both  income and f a r e s  

were de f l a t ed  by t h e  consumer pr ice   ind ices   o f   the   ind iv idua l   o r ig in   count r ies  

and brought   to  a common uni t   of  measurement by use of an exchange rate f a c t o r .  

The exchange rate also  played  an  independent  role  in  the demand r e l a t ionsh ip ,  

s ince  i t  re f lec ts   the   purchas ing  power of   t rave l   budgets   in   Aus t ra l ia   in  

comparison  with  alternative  destinations.   This  provides an indica t ion   of   the  

ex ten t   t o  which  changes i n   t o t a l   t r i p   c o s t ,  as opposed t o  changes i n  a i r  f a r e s  

a lone,   inf luence  t ravel .  A s  t he   r e l a t ive   wor th   o f   t he   Aus t r a l i an   do l l a r  

changes i n   r e l a t i o n   t o   t h e   c u r r e n c i e s  of o the r   coun t r i e s   t he   a t t r ac t iveness  

of Aus t r a l i a   t o   v i s i t o r s   a l so   changes .  One f u r t h e r   f a c t o r   a f f e c t i n g   t h e  

number o f   v i s i t o r s   t o   A u s t r a l i a  i s  t h e  number of  Australian-born  migrants 

in   the   count ry   o f   o r ig in .  

In   both  analyses   of   le isure   t ravel ,  demand was found t o  respond  pos i t ive ly   to  

i nc reases   i n  income l e v e l s  and migrant  populations and nega t ive ly   t o   i nc reases  

i n   f a r e s .  The degree  of  responsiveness  of  the  leisure  markets  to  changes  in 

f a r e s  and  incomes varies  widely  over  routes and  over time. Overa l l ,   l e i sure  

t r a v e l  by Australians  overseas was observed to   be   h ighly   respons ive   to  income 

changes  and much l e s s  so to   fa re   changes .  On t he   o the r  hand, v i s i t o q s  from 

overseas were  more responsive  to  fare  changes  than income changes. The 

relat ively  high  responsiveness  of v i s i t o r s   t o   f a r e  changes may be due t o   t h e  

la rge   range   of   a l te rna t ive   des t ina t ions   wi th  which Aus t r a l i a  must  compete. 

Permanent In t e rna t iona l  Movements 

I t  was found imprac t icable   to  model t h e  demand €or  permanent movements, as 
t h e  number of  permanent movements i n t o  and out   of   Austral ia  i s  l a r g e l y  a 
fuEction of Commonwealth Government policy  towards  migration. For  the  purposes 
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of forecast ing  future   levels   the  approach  adopted was t o  examine t h e   h i s t o r i c a l  

t r e n d s   f o r  permanent  departures and a r r i v a l s   i n   o r d e r   t o   a r r i v e  a t  a l i k e l y  

net  migration  f low. 

Long-Term In te rna t iona l  Movements 

The h is tor ica l   t rends   in   long- te rm movements were  examined i n  terms o f   a r r i v a l s  

and departures and according  to   whether   t ravel lers   in   each  category  are  

Austral ian  res idents  o r  ove r seas   v i s i t o r s .  

Long-term a r r i v a l s  and departures by Aus t ra l ian   res idents  were sepa ra t e ly  

regressed and sa t i s fac tor i ly   expla ined   s imply  by growth i n   t h e   A u s t r a l i a n  

population. 

Long-term a r r i v a l s  by overseas   res idents   have  been  subject   to   large  f luctuat ions 

over  time  and no sa t i s f ac to ry   r e l a t ionsh ip   exp la in ing   t he   h i s to r i ca l  growth 

p a t t e r n  was found.  Since no trend i s  evident,   the  average number o f   a r r i v a l s  

pe r  annum for   the   n ine   years   ending  1975 of  26,000  has  been  used as an 

ind ica t ion   of   fu ture  demand i n   t h i s  market. 

, 

The number of  overseas  visi tors  departing  Australia  each  year was s a t i s f a c t o r i l y  

r e l a t e d   t o   v a r i a t i o n s   i n   t h e   m i g r a n t  component o f  the   Aus t ra l ian   popula t ion .  

The ana lys i s   i nd ica t e s   t ha t   fo r   eve ry  1 per   cent   increase  in   the  migrant  

component of   the  Austral ian  populat ion  the number of  long  term  departures 

by overseas   v i s i to rs   increases  by  approximately 1.8 per   cen t .  

T rans i t  Movements 

I n t e r n a t i o n a l   t r a n s i t  movements a re   c l a s s i f i ed   i n to   fou r   ca t egor i e s  and a re  

a func t ion   of   a i r l ine   rou te   s t ruc tures ,   a i r l ine   t imetables ,  and a i r  t r a f f i c  

regulat ions.   'Transi t  I '  re fers   to   persons  who a r r i v e  on an in t e rna t iona l  

f l i g h t  from  overseas  and  leave  the  transit   lounge  but  subsequently  leave 

Aus t r a l i a  on an   in te rna t iona l   f l igh t .   'Trans i t  11' r e fe r s   t o   pe r sons  who 

a r r i v e  on  an i n t e r n a t i o n a l   f l i g h t  and who wait i n   t h e   t r a n s i t   l o u n g e   f o r  a 

connec t ing   f l igh t   ou t  of Aus t r a l i a .  Both these  categories  apply  only t o  

overseas   res idents .  A simple  t ime  series was f i t t e d   t o   t h e   a n n u a l   d a t a  f o r  

T rans i t s  I and I1 combined from 1969 t o  1975. On average   these   t rans i t  
movements have increased by  31,000 per annum. 
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'Transit  111'  refers  .to  persons  on  international  flights  who  stopover  in 
Sydney  before  disembarking  at  other  Australian  ports of call.  'Transit  IV' 
refers  to  persons  arriving  at (or leaving)  Sydney  on  domestic  interstate 
air  services  for  the  purpose of connecting  with  an  international  flight. 
There  are  no  time-series  data  on  these  categories  of  travel.  Historically, 
Sydney  has  been  the  main  port of disembarkation  as  well  as  the  major  transit 
port  for  international  airlines.  Most  international  airlines  have  preferred 
to  make  Sydney  their  first  port  of  call in Australia.  The  1973 RTM survey 
results  (RTM  1974a)  and  certain  gateway  assumptions  were  used  to  determine 
an  allocation  matrix  for  proportions of.internationa1  passengers  travelling 
on  domestic  interstate  services  by  origin  and  destination.  This  information 
is  necessary  for  determining  Transit  IV  passengers  at  Sydney.  To  determine 
Transit  I11  passengers,  assumptions  about  the  flight  patterns of international 
airlines  in  Australia  are  required.  These  assumptions  are  discussed  in 
Chapter  7. 

INTERSTATE  DEMAND  RELATIONSHIPS 

The  demand  for  interstate  passenger  traffic  through  Sydney  Airport  accounted 
for  approximately 57 per  cent  of  all  passenger  movements  at  Sydney  for  the 
three  years  ending  June  1976,  and  has  grown  at  an  average of 10  per  cent  per 
annum  over  the  past  decade. 

A comprehensive  model of  the  demand  for  air  travel  should  consider  the  effects 
of modal  characteristics  such  as  speed,  cost of travel,  frequency of service 
and so on  (including  the  characteristics of alternative  transport  modes)  and 
socio-economic  characteristics  such  as  population,  incomes,  cultural  and 
recreational  attractiveness of destinations  and  the  general  state of the 
economy.  In  practice,.constraints on the  availability of data  and  the 
measurability of some  characteristics  restrict  the  comprehensiveness  'of 
the  approach.  In  this  analysis,  the  lack of  data  on  travel  by  alternative 
modes,  particularly  car  and  bus,  has  limited  the  multi-modal  nature of the 
model  developed.  The  analysis in respect of  the business,and  non-business 
sectors of the  market  was  constrained  to  using  data  obtained  in  the  1973 
RTM  survey. 
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The  model deve loped   in   th i s   s tudy   to   expla in   var ia t ions   in   the  demand f o r  

i n t e r s t a t e  a i r  t ravel   excludes  persons  t ravel l ing on  a domest ic   f l igh t   to  

connect  with an i n t e r n a t i o n a l   f l i g h t   ( t h a t  i s ,  t h e   i n t e r n a t i o n a l   T r a n s i t  I V  

category  mentioned  earlier) from the   ana lys i s '   s ince   they   a re   p r imar i i ,  

a f f ec t ed  by v a r i a b l e s   r e l a t e d   t o   i n t e r n a t i o n a l   t r a v e l   r a t h e r   t h a n  by those 

f ac to r s   t hough t   t o   i n f luence   t yp ica l   i n t e r s t a t e   t r ave l .  The  model  shows 

t h a t   v a r i a t i o n s   i n   t h e   q u a r t e r l y  demand fo r   i n t e r s t a t e   t r ave l   ( exc lud ing  

Transi t  I V )  ac ross   twelve   cap i ta l   c i ty   pa i r s   a re  a lmost  t o t a l ly   exp la ined  

by var ia t ions  in   populat ion  products ' ' ) ,   fare   levels ,   costs   of   car   t ravel ,  

income levels,  seasonal  changes and i n t r i n s i c   d e s t i n a t i o n   a t t r a c t i o n s .  The 

ana lys i s   r evea l s   t ha t   t he   va r i a t ions   i n   t o t a l  demand f o r   i n t e r s t a t e   t r a v e l  

a r e   p o s i t i v e l y   r e l a t e d   t o  changes in   r ea l   d i sposab le  incomes of   individuals ,  

the  perceived  cost  of ca r   t r ave l " ) ,  and in   populat ion  products .  However, 

they  are   negat ively  re la ted  to   changes  in   perceived  cost   of  a i r  t r a v e l .  

These four   fac tors ,   toge ther ,   expla in  most of   the   increase   in  demand f o r  

i n t e r s t a t e   t r a v e l .  

A s  w i th   i n t e rna t iona l   t r ave l ,   t he  income  and f a r e   e l a s t i c i t i e s   o f  demand 

f o r   i n t e r s t a t e  a i r  t r ave l   t end   t o  be g r e a t e r   i n  magnitude on routes  with 

lower leve ls   o f  demand per  head, and gradually  decline  over time a s  demand 

builds  up.  Overall,  demand is cur ren t ly   very   respons ive   to   changes   in  

income and f a r e s .  I t  is much less   responsive  to   changes  in   populat ion and 

the   perce ived   pr ice  o f  c a r   t r a v e l .  

A p a r t i c u l a r   f e a t u r e  of i n t e r s t a t e   pas senge r  movements i s  the  s t rong  seasonal  

pa t te rn   exhib i ted  on  most routes .  The  model formulated  takes  account  of 

seasonal   var ia t ion  through  inclusion  of  dummy va r i ab le s  a t  peak t r a v e l l i n g  

periods.   Inclusion of route dummy var iab les   accounts   for   d i f fe rences   in  

the   l eve ls   o f  demand across  routes due to   fac tors   no t   covered  by the   o the r  

explanatory  var iables   included  in   the model. 

(1)  For a p a r t i c u l a r   c i t y   p a i r ,   t h i s  i s  the  product   of   the   populat ion f o r  
each member o f   t he   pa i r .  

(2)  Essen t i a l ly   t he   cos t   o f   pe t ro l .  
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I n   o r d e r   t o   a l l o c a t e   t h e   f o r e c a s t s   o f   t o t a l   i n t e r s t a t e   p a s s e n g e r   t r a f f i c  

into  business  and  non-business  categories,  a subs id ia ry   ana lys i s  of t h e  RTM 

survey d a t a  on i n t e r s t a t e   t r a v e l  by t r ip   pu rpose  was undertaken. Two f a c t o r s ,  

population  product(') and the  perceived  cost   of  a i r  t r a v e l ,  were found t o  

explain more than 90 per   cent   of   the   differences i n  p r o p e n s i t y   t o   t r a v e l  

between or ig in-des t ina t ion   pa i r s   for   bo th   bus iness  and non-business  purposes. 

A number o f   o the r   f ac to r s   t hough t   t o   a f f ec t   t he  demand f o r   t r a v e l  were t e s t e d .  

These  included  differences  in   t ravel  time by a i r ,  car and rail  and differences 

i n  income.  Regression  analysis was not   able ,  however, t o   e s t a b l i s h   t h e s e  

f a c t o r s  as s igni f icant   explana tors  o f  demand. Perhaps  the most su rp r i s ing  

fea ture   o f   the   ana lys i s  was the  non-significance  of  disposab1.e income, 

par t icu lar ly   in   respec t   o f   non-bus iness   t rave l .  

INTRASTATE DEMAND RELATIONSHIPS 

For  t he   pu rposes   o f   t h i s   s tudy ,   i n t r a s t a t e   t r ave l  was defined as t rave l   wi th in  

New South  Wales(2) on e i ther   Anse t t   Ai r l ines   o f  New South Wales o r  East-West 

A i r l i nes .  The average number o f   i n t r a s t a t e   pas senge r  movements through 

Sydney Airport   for   the  three  years   ending 1976 was 816,000 or approximately 

10 .8   per   cen t   o f   to ta l   passenger  movements a t  t h a t   a i r p o r t .  Over the   pas t  

decade, i n t r a s t a t e   pas senge r  movements through Sydney Airport  have grown a t  

6.4  per   cent   per  annum. 

Models expla in ing   var ia t ions   in   in t ras ta te   passenger  demand l eve l s  were 

developed  in a similar manner t o   t h o s e  for the   inters ta te   market .   Variables  

were s e l e c t e d   t o   f i r s t   e x p l a i n   t h e   v a r i a t i o n s   i n   t o t a l   ( b u s i n e s s  and  non- 

business) demand  on se rv ices  t o  31 regional   centres   during  the  e ight-year  

period  ending  June  1975. The  demand f o r  a i r  t r a v e l  by t r ip   pu rpose  was 

separately  modelled  using  the  1973 RTM survey  data  and the   r e l a t ionsh ips  

e s t ab l i shed   u sed   t o   a l l oca t e   t he   fo recas t s   fo r   t o t a l   i n t r a s t a t e   pas senge r  

t r a f f i c   i n t o   b u s i n e s s  and non-business  categories. 

(1) A s  defined earlier. 

(2) Certain  services   such as between Sydney (NSW) and  Maroochydore (Qld), 
and Alice  Springs (NT) are t r e a t e d  as i n t r a s t a t e   s e r v i c e s   i n   k e e p i n g  
with  the  nature   of   general   operat ions  of   the   a i r l ine.  
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As i n t r a s t a t e   t r a v e l  is inherent ly   short-haul ,  and  hence p a r t i c u l a r l y   s e n s i t i v e  

to  competit ion from o the r  modes, t he   ana lys i s   pa id   pa r t i cu la r   a t t en t ion   t o   t he  

intermodal   effects  upon demand.  The va r i ab le s  examined i n   t h e   t o t a l  demand 

model t o  measure  intermodal  effects were the  .perceived  cost  of t r a v e l  by ca r  

and to t a l   t r ave l   t imes  by a i r  r e l a t ive   t o   road   t r ave l  . (1) 

The analysis  shows t h a t   n e a r l y  70 per   cen t   o f   t he   va r i a t ion   i n   t o t a l  demand f o r  

i n t r a s t a t e   a i r   t r a v e l  is explained by var ia t ions   in   popula t ion   prodwt ,   the  

perceived  cost   of a i r  t rave l ,   rea l   d i sposable  income per   cap i ta  and va r i a t ions  

across   routes   of   t ravel   t ime by a i r  r e l a t i v e   t o   r o a d .  Some in t e r im   r e su l t s  

sugges ted   tha t   re la t ive   cos ts  may also  be  important ,   but   this   var iable   could 

not  be  confidently  established i n  the   f i na l   equa t ion .  

The a n a l y s i s   i n d i c a t e s   t h a t   i n t r a s t a t e   t r a v e l  i s  more responsive  than  inter-  

s t a t e   t r a v e l   t o  changes in   populat ion  product ,   but   less   responsive  to   changes 

i n   f a r e s .  

Demand f o r   a i r   t r a v e l  by purpose was examined using  s.ingle-period (1973) cross-  

section  survey  data.  The separate   inf luences  of   road  costs  and road   t rave l  

times could  not  be  measured,  because  the  driving  time  and  the  cost  of car 

t rave l   a re   bo th   p ropor t iona l   to   road   d i s tance .  Also ,  t h e   r e l a t i v e   t r a v e l   c o s t  

and r e l a t ive   t r ave l   t ime   va r i ab le s  were h ighly   cor re la ted   across   rou tes .  

The number o f  pe r sons   t r ave l l i ng   i n t r a s t a t e  by a i r  on business was r e l a t e d   t o  

regional  population,  the  perceived  cost  of a i r   t r a v e l  and a r e l a t i v e   t r a v e l  

time v a r i a b l e   f o r  a i r  ve r sus   ca r   t r ave l .  Route dummy variables   accounted f o r  

o the r   d i f f e rences   i n  demand l eve l s  between regions.  

(1) Tota l   t r ave l   t ime-by   a i r  i s  defined as the   s chedu led   f l i gh t  time between 
Sydney  and the   appropr i a t e   r eg iona l   a i rpo r t   p lus   t he   a i r l i ne  coach 
journey  times  between  the  airports and the   c i ty   t e rmina l s .  The f a r e s  
were adjusted t o  include  the  cost   of  journeys  to and  from a i r p o r t s .  
Road  was se l ec t ed  as t h e  most l i k e l y   a l t e r n a t i v e  mode, i n  view  of t h e  
cont rac t ing   leve l  of r a i l   s e r v i c e s  and the   l imi ted  number o f   i n t r a s t a t e  
bus services .   Dis tance by  road was used  as a proxy for   road   t rave l   t ime.  
This  assumes that   the   average  speed by road i s  s i m i l a r   i n   a l l   t r a v e l  
corr idors .  As i n   t h e   i n t e r s t a t e  model, the  perceived  cost   by  road 
r e f l e c t s   t h e   c o s t  of p e t r o l .  

25 



Simi lar   var iab les   expla ined   the   var ia t ions   in  demand f o r  a i r  t r a v e l   f o r  non- 

business   purposes ,   wi th   the  addi t ion  that   var ia t ions  in  income  were i d e n t i f i e d  

as having a pos i t ive   in f luence  on demand. In   gene ra l ,   t he   e l a s t i c i t i e s   fo r  

business travel were  found t o  be less i n  magnitude  than  those  for  non-business 

t r a v e l .  

COMMUTER DEMAND RELATIONSHIPS 

Commuter operators  are defined as those who operate  under  Regulation 203 (1) 

of   the  A i r  Navigation  Regulations.  The.commuter  industry  has  experienced a 

rapid  expansion  in  numbers of   operators  on  immature routes ,  and  has a l l  the  

cha rac t e r i s t i c s   o f  an ' infant   industry  passing  through  the  rapid development 

phase.  This  rapid  development  phase i s  a p a r t i c u l a r l y   d i f f i c u l t  one i n  which 

to   es tabl ish  the  parameters   l ikely  to   determine  long-term growth i n  demand. 

Six commuter routes  from Sydney  were se l ec t ed  as s u f f i c i e n t l y  mature  (by  1971) 

to  be  modelled,  L i k e  t h e   r e l a t i o n s h i p s   f o r   i n t e r n a t i o n a l ,   i n t e r s t a t e  and 

in t ras ta te   t rave l   marke ts ,   the  demand r e l a t i o n s h i p s   f o r  commuter t r a v e l  were 

derived  from  an  analysis o f  pooled  cross-section time-series da ta .  Between 

1971-72  and  1975-76  passenger t r a f f i c  on these  routes  grew  from  29,000 t o  

99,000 (or 35.6  per   cent   per  annum) and  together  accounted  for  about 90 pe r  

cen t   o f   t o t a l  commuter passenger movements through Sydney i n  1975. 

The ana lys i s   i nd ica t ed   t ha t  demand f o r  commuter t r a v e l  i s  p o s i t i v e l y   r e l a t e d  

t o  changes in   popula t ion   product  and rea l   d i sposable  income pe r   cap i t a .  No 

d iv is ion   in to   bus iness  and  non-business  categories was attempted. As  expected, 

t h e   e l a s t i c i t i e s  on  commuter t r ave l   a r e   ve ry  much h igher   than   those   for   e i ther  

i n t e r s t a t e   o r   i n t r a s t a t e   m a r k e t s .  

'OTHER AVIATION' DEMAND RELATIONSHIPS 

This  segment o f  a i r  t r anspor t   p roved   ex t r eme ly   d i f f i cu l t   t o  model.  The da ta  

ava i l ab le  were of a macro nature ,  and were i l l - su i t ed   fo r   . t he   pu rposes  of t h i s  

study.  For  the most p a r t ,   t h e  models presented   in  Appendix I should  not  be 

regarded  therefore  as represent ing  behavioural   re la t ionships .  

(1) This is the   r egu la t ion  which permi ts   ho lders   o f   char te r   l i cences   to  
opera te   regular   se rv ices   wi thout   ob ta in ing   an   a i r l ine   l i cence ,   subjec t  
t o  certain conditions.  
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The demand for   'o ther   aviat ion '   ( in   terms  of   hours   f lown) was examined a f t e r  

ident i fy ing   var ious   ca tegor ies  - charter   (excluding commuter), f l y i n g   t r a i n i n g ,  

bus iness ,   p r iva te ,   ae r ia l  work, and t e s t  and f e r r y .  Because of some concern 

over  definit ional  problems,  the  private  and  b,usiness  categories were Lombined 

and t e s t  and ferry  operations  were  grouped  with  aerial  work for   ana lys i s  

purposes. As s t a t i s t i c s  on a s t a t e   b a s i s  were ava i lab le   on ly  from 1970-71, t h e  

models  developed  were tested  using  annual  Australia-wide  data from  1963-64. 

Future  levels  of  demand-for Sydney Airport  were  subsequently  determined  after 

cons ide ra t ion   o f   ava i l ab le   S t a t e   s t a t i s t i c s  on ' o the r   av i a t ion '  between  1970-71 

and  1975-76,  and  unpublished s t a t i s t i c s   f o r   a i r c r a f t  movements a t  Sydney. 

Demand f o r   c h a r t e r   s e r v i c e s ,   a f t e r  removal o f  t h e  commuter  component a l ready 

examined, grew a t   5 .8   pe r   cen t   pe r  annum between  1963-64  and  1974-75.  Typical 

economic va r i ab le s   o f f e red   l i t t l e   exp lana t ion   o f  how t h e  demand f o r   c h a r t e r  

services  has  changed, and a behavioural  type  analysis was abandoned. A simple 

t rend  curve was f i t t e d   t o   t h e   h i s t o r i c a l  growth pa t t e rn .  

F ly ing   t ra in ing  was found subjec t   to  enormous va r i a t ion ,  and  no c l ea r   t r end  was 

evident.  A va r i e ty   o f  models t e s t e d  were unsuccessful  in  providing a satis- 

factory  explanat ion  of   the  data .  For  the  purposes of forecast ing,  i t  was 

decided t o  use a five-year  base  average  around 1973  and a l low  th i s   base   l eve l  

to   fo l low  the   t rends   in   popula t ion   leve ls .  

Combined  demand for   bus iness  and p r i v a t e   f l y i n g  grew a t  an  average  of  14.5  per 

cent  per annum between  1963-64  and  1974-75.  The h i s t o r i c a l  growth p a t t e r n  was 

largely  explained by changes in   g ross   opera t ing   surp lus   l eve ls  of business as a 

whole")  and changes i n   a i r c r a f t   r e n t .  The ana lys i s   sugges ts   tha t  demand f o r  

business and p r i v a t e   f l y i n g  is  e l a s t i c  t o  changes in   both  gross   operat ing 

surplus  and a i r c r a f t   r e n t .  

The  demand f o r   a e r i a l  work grew a t  an  average  13.4  per  cent  per annum between 

1963-64  and  1974-75.  In  view o f  the  heterogeneous  composition  of aerial work, 

which inc ludes   aer ia l   surveys ,   aer ia l   spot t ing ,   adver t i s ing ,  ambulance 

operat ions,   g l ider  and towing,  and  search and rescue  services ,  a simple  time 

(l) As repor ted   in  ABS (1976b and e a r l i e r   i s s u e s ) .  



t rend was f i t t e d   t o   t h e   h i s t o r i c a l  growth p a t t e r n .  To th i s   ca t egory  was added 

test  and fe r ry   opera t ions ,  which  grew a t  an  average 1 per   cen t   per  annum 

between  1963-64  and  1974-75. 
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CHAPTER 5 - SUPPLY 

Over the   pas t   f i f t een   yea r s   t he re   has  been a considerable   change  in   the  pat tern 

of a i r  services  as markets  have become  more mature and l a r g e r   a i r c r a f t  have 

become ava i l ab le  and more economic t o  opera te .   In te rna t iona l  a i r  services   have 

been the  subject   of  most change,   with  constant ly   increasing  t raff ic ,   changes  in  

rou te   pa t t e rns ,  changes i n   t h e  numbers of   compet ing   a i r l ines ,   increases   in   a i r -  

c ra f t   ca r ry ing   capac i ty  and t h e  opening  of new a i r p o r t s .  

INTERNATIONAL A I R  SERVICES 

The  number o f   i n t e rna t iona l   a i r l i nes   ope ra t ing   t o   Aus t r a l i a   i nc reased  from 

twelve   in  1964 to  twenty-three  in  1976. The three  major  operators  throughout 

t h i s   p e r i o d  were  Qantas  Airways, A i r  New Zealand  and B r i t i s h  Airways. 

In 1964,  most a i r l i n e s   o p e r a t e d   e a r l y   v e r s i o n s   o f   j e t   a i r c r a f t   w i t h   s e a t i n g  

capac i t i e s  of  around  140  passengers.  Since 1964 a i r l ines   have   t ended   to  

replace and  expand t h e i r   f l e e t s   w i t h   l a r g e r   a i r c r a f t .  The  most commonly 

ope ra t ed   a i r c ra f t  a t  present i s  t h e  Boeing 747 wi th   typ ica l   sea t ing   capac i ty  

for   about  400 passengers .   This   a i rcraf t  i s  p a r t i c u l a r l y   s u i t e d  t o  routes  with 

h igh -dens i ty   t r a f f i c  and i s  used on  most i n t e r n a t i o n a l   r o u t e s   t o  and from 

Austral ia .  A more recent  development i s  opera t ion  by the  Boeing 747SP model 

with 260 s e a t s .   T h i s   a i r c r a f t  i s  operated  by Pan  American  Airways  and  South 

African  Airways, and is par t icu lar ly   su i ted   to   long-haul   rou tes   wi th  low- 

d e n s i t y   t r a f f i c .  

Desp i t e   t he   i nc reases   i n   a i r c ra f t   s ea t ing   capac i t i e s  and  numbers of   operators  

se rv ing   Aus t ra l ia ,   passenger   load   fac tors   appear   to   have   been   a t   l eas t  

main ta ined .   In   1964,   the   p ropor t ion   of   ava i lab le   sea ts   f i l l ed   over   a l l   rou tes  

on services   provided by Qantas was 56.7  per  cent.  In  1976,  the  corresponding 

load   fac tor  was 61.2 per   cent .  

Recently,   there have  been some changes in   the   domest ic   l inks   o f   in te rna t iona l  

f l i g h t s .  These  changes  have  been aimed a t   i n c r e a s i n g   a i r c r a f t   u t i l i s a t i o n  and 

opera t ing   e f f ic iency  and a t   t h e  same t i n e   p r o v i d i n g   a - b e t t e r   s e r v i c e   t o  

t ravel lers .   This   has   occurred  with two developments.  These  are  the  opening  of 
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two new i n t e r n a t i o n a l   a i r p o r t s  and the  introduct ion  of  a rou te   ' t r i angu la t ion '  

system. With the  opening  of  Tullamarine  Airport (1971)  and the  Brisbane  Inter-  

national  Terminal  (1975)  there  has  been a g radua l   sh i f t   i n   t he   supp ly   o f  some 

se rv ices  from Sydney Ai rpor t   t o   t hese   a i rpo r t s .  

A s ign i f i can t   p ropor t ion   o f   i n t e rna t iona l   f l i gh t s   t o  and  from Aus t r a l i a  cal l  

a t  Sydney twice and  Melbourne once, They arrive a t  Sydney  from overseas, 

t r a v e l   t o  Melbourne  and r e t u r n   t o  Sydney before  departing  again.  Such f l i g h t s  

a re   genera l ly   under -u t i l i sed  on t h e  Sydney - Melbourne l ink.   Recent ly ,   there  

has  been a move by some a i r l i n e s   t o  overcome t h i s  problem  by t r i angu la t ing   t he  

route  so t h a t   f l i g h t s   a r r i v e   i n   A u s t r a l i a  at  Melbourne  and depart  from  Sydney, 

or   v ice   versa .  The e x t e n t   t o  which t r i angu la t ion  i s  expected  to   occur   in   the 

fu tu re  is discussed i n  Chapter  7. 

DOMESTIC A I R  SERVICES 

The two-air l ine  pol icy  of   the Commonwealth Government has   t ended   to   regula te  

changes in   the   supply   o f  a i r  services  by the  major  domestic a i r l ines .  The 

introduct ion and de le t ion   of   se rv ices  by t h e  two major  airl ines  have  tended 

to  occur  simultaneously and i n   p a r a l l e l   f a s h i o n .  New a i r c r a f t  have a l s o  been 

in t roduced   t o   t he   sys t em  in   pa ra l l e l ,  even  though pa r t i cu la r   t ypes   o f  aircraft  
a re   no t   necessa r i ly  competing  on the  same routes .  

The 1976 f l e e t   s i z e  of Trans-Australia'Airlines and Anset t   Air l ines  of 
Aus t ra l ia ,   exc luding   a i rc raf t  on l ease  o r  c h a r t e r   t o   o t h e r   o p e r a t o r s ,   t o t a l l e d  

72 a i r c r a f t .  The working l i f e   o f  most aircraft  i n   t h e   f l e e t  i s  general ly  

assessed a t  1 2  years.  There i s  a common b e l i e f  by t h e   a i r l i n e s   t h a t   t h e  

working l i f e  of fu tu re  aircraft  will be 15 t o  20 years.   Table  5.1  provides a 

summary of   the   age   s t ruc ture  and type   o f   a i rc raf t   in   opera t ion  as a t  30 June 

1976. 

The replacement  of  ageing aircraft  by l a r g e r   s i z e d   a i r c r a f t   h a s   t e n d e d   t o  

in t roduce   d i scon t inu i t i e s   i n   t he   t r ends   o f   t he  number o f   a i r c r a f t  movements 

and the  average number of   passengers   carr ied  per   a i rcraf t  'movement. Thus, 

during  the  introduct ion  of   the Boeing  727-100 s e r i e s  aircraft on Brisbane 

r o u t e s ,   a i r c r a f t  movements a t  Brisbane f e l l  by nea r ly  4 per  cent between 1966 

and  1967, while  passenger movements a t  Brisbane  Airport went up by 5 per   cent .  

The replacement  of  turbo-prop  aircraft  with DC9-30 a i r c r a f t  had an  even more 
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dramat ic   e f fec t   a t   Canber ra   Ai rpor t .  - A t  Canberra ,   a i rcraf t  movements f e l l  
from  17,927 i n  1970 t o   1 7 , 0 2 3   i n  1972 (a  5 per   cent   drop) ,   despi te   an  increase 

in   passenger  movements from  542,000 t o  671,000  (an increase  of 23 pe r   cen t ) .  

TABLE 5 . 1  - AUSTRALIAN MAJOR DOMESTIC -AIRLINE FLEET AT 30 JUNE 1976 

Ai rc ra f t  Type Total  Age S t ruc tu re  
~~ 

Flee t  
Up t o  5 y r s  5-10 y r s  10-15 y r s  

Boeing  727-100 
(108 s e a t s )  

Boeing  727-200 
(137 s e a t s )  

DC9- 30 
(97 s e a t s )  

F27 Series(a)  
(36-44 s e a t s )  

10 - 6 

1 2  1 2  - 

24 4 20 

26 2 1 2  

4 

- 

1 2  

Total  72 18 38 16 

(a) Most o f   t hese   a i r c ra f t   a r e   u sed  on i n t r a s t a t e   l i n k s .  

Sources:  Department o f  Transport (197.6b and e a r l i e r   i s s u e s ) .  

A i r l i ne  Annual Reports. 

Load f a c t o r s  on t h e   i n t e r s t a t e  network  have  gradually  increased as passenger 

t r a f f i c   h a s  became heavier .  The growing proportion o f  non-business   t ravel lers  

has  tended  to smooth out  morning and evening  t raff ic   peaks,   whi ls t   off-peak 

travel  concessions have  encouraged  people t o   t r a v e l  on previously  half-empty 

planes.  Over the ' las t - f i f teen   years ,   average   passenger   load   fac tors  have 

increased from around 60 pe r   cen t   t o  66 per   cent .  The growing trend  towards 

higher  load factors i s  expec ted   to   cont inue   in   the   fu ture .  

Unlike  the two major a i r l i n e s ,   t h e  two in t ras ta te   a i r l ines   opera t ing   th rough 

Sydney Airport   (Ansett   Airl ines  of Sew South Wales and East-West Ai r l ines )  

operate on d i f f e r e n t  networks  and are   not   constrained t o  opera t ing   s imi la r  

a i r c r a f t .  The serv ices   o f   Anse t t   Ai r l ines  o f  NSK are  predominantly t o  r u r a l  

centres  such  as Wagga,  Dubbo and G r i f f i t h .  A notable  exception i s  the   se rv ice  
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to  the  North  Coast  centres of  Coffs  Harbour and Casino.  By  way of contrast, 
the  services of East-West  Airlines  are  expanding  and  the  route  network  includes 
growth  centres  such  as  Albury,  Bathurst-Orange,  Tamworth  and  popular  tourist 
centres  such  as  Maroochydore  and  Coolangatta.,  At  present  both  airlines  -are 
operating  F27  type  aircraft  with  available  seating  capacity  for 52 persons. 

Average  passenger  load  factors  are  currently  around 67 per  cent  for  Ansett 
Airlines  of  NSW and 62 per  cent  for  East-West  Airlines.  For  the  three  years 
ending  June  1966  the  average  load  factor on Ansett  Airlines of NSW  was 47 per 
cent and,that of  East-West  Airlines  59  per  cent.  The  increase  in  proportion 
of  available  seats  filled  is  associated  with an increase  in  the  propensity .to 
travel,  a  changing  business/non-business  travel  mix  and  endeavours  by  both 
airlines,  but  particularly  Ansett  Airlines of NSW,  to  rationalise  services  and 
concentrate  on  large  centres  only. 

Commuter  services  are in a  stage  of  rapid  growth  and  development.  There  are 
at  present  ten  operators  providing  commuter  services  into  and  out of Sydney’s 
Kingsford  Smith  Airport.  In  1970  there  was  one  operator  and  prior  to  1967 
there  were  none.  Between  Sydney  and  Newcastle,  an  at  least  hourly  service  is 
presently  provided  by  both  of  the  operators  on  this  route  (Masling  Air  Commuter 
Services  and  Aeropelican  Commuter  Air  Services).  The  route  is  serviced  by 
Twin  Otter  aircraft  capable  of^ seating  up  to  nineteen  passengers. On other 
commuter  routes,  operating  frequencies  are  much  lower,  and  smaller  aircraft 
with 8 to 10 passenger  seats  are  generally  used. 

Present  passenger  load  factors  on  the  Sydney-Newcastle  route  are  around 67 per 
cent.  On  other  routes  load  factors  are  typically  lower,  ranging  from 50 per 
cent  down  to  around  20  per  cent  on  some  newer  routes. 

FUTURE  AIR  SERVICES 

The  state of aircraft  technology,  curfews,  technical  operating  constraints, 
market  requirements  and  the  cost of airline  operations  wiLl  largely  determine 
the  future  supply of air  services. 
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Competit ion,   especially between i n t e r n a t i o n a l   c a r r i e r s ,  i s  l i ke ly   t o   ensu re  

that  technology i s  up-to-date and the  most modern a i r c r a f t   a r e   g s e d   i n   a i r l i n e  

operations.  The c u r r e n t   i n t e r n a t i o n a l   a i r l i n e   t r e n d   t o  wide-body aircraft  

wi th   increased   sea t ing   capac i t ies  and  reduced  operating  costs  per  passenger 

s e a t  i s  expected  to  continue  and  to  spread  to  domestic a i r  t r anspor t  as markets 

grow. 

During the   ana lys i s  it was of some concern  to know whether o r  not  curfews, 

imposed on account of no ise   l eve ls ,  were l i k e l y   t o  be  continued i n   t h e   l o n g e r  

term.  Since December 1972 there  has  been a curfew on j e t  movements between 

the  hours  of 11 p.m. and 6 a.m. a t  Adelaide,  Brisbane  and Sydney Airports .  

The present   pa t te rn  o f  services   could change (espec ia l ly   wi th   regard   to   Per th)  

i f   t h e  curfew was extended  to   Per th  and  Melbourne.  This  could r e f l e c t  back 

i n t o   t r a f f i c   a t  Sydney Airport .   After   discussion  with  var ious  technical  

au tho r i t i e s ,   i nc lud ing   t he   a i r l i nes ,  it would  seem noise  is  n o t   l i k e l y   t o  be 

a long-term  problem.  Noise  levels  of some wide-body a i r c r a f t   a r e   p r e s e n t l y  

below the   E lec t ra   tu rbo-prop   a i rc raf t   ( for  which the  curfews do not  apply) 

and a re   cons ide red   l i ke ly   t o  be  reduced  even  further on  new a i r c ra f t   t ypes .  

On the   s t rength   o f   th i s   in format ion ,  no change i n  curfew  hours to   t hose  

p re sen t ly  imposed i s  contempla ted ,   in   sp i te   o f   the   poss ib i l i ty   tha t   the  

general   publ ic  w i l l  become i n c r e a s i n g l y , s e n s i t i v e   t o   n o i s e   p o l l u t i o n .  

Market requirements   necessi ta te  minimum numbers o f   f l i g h t s   t o  be ava i l ab le  

on each   rou te   in   o rder   tha t   a i r l ines   p rovide  a s a t i s f a c t o r y   l e v e l  of s e rv i ce .  

Where  demand does  not   support   such  levels   of   f l ight   f requencies ,   e i ther   the 

services   operate   a t   lower   average  passenger   load  factors  o r  i n d i r e c t   f l i g h t s  

are  used. 

As well as being an important  terminus Sydney i s  a major t r a n s i t   p o r t   f o r  

t r ave l l e r s   w i th   a the r   o r ig ins  and des t ina t ions .   In   th i s   s tudy ,  i t  i s  presumed 

t h a t   t h e   a i r l i n e s   p l a n   t h e i r  network s o  a s   t o  minimise the  operat ing  costs   of  

t h e   t o t a l  network  (consistent  with  achieving  technical  operating  constraints 

and minimum service  f requencies) .   In   other  words,  whenever it i s  more 

economical for   the   a i r l ines   to   rou te   passengers   th rough Sydney in   p reference  

t o  providing a d i r e c t   f l i g h t   t h e   a i r l i n e s   a r e  presumed t o  do so .  T h i s . i n t e r -  

act ion between demand and supply i s  most impor tan t   in   the   in te rs ta te   marke t ,  
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where t h e   p a t t e r n  and s i z e  of   o r ig in-des t ina t ion  demands sugges t   tha t  a  wide 

range  of  route  networks may be   appropr i a t e   fo r   fu tu re   a i r l i ne   ope ra t ions .  The 

t r a n s i t  problem is a l s o   s i g n i f i c a n t   f o r   t h e   i n t e r n a t i o n a l   s e c t o r .  However, i t  

i s  much less s e v e r e   f o r   i n t r a s t a t e  and commuter se rv ices ,   as   the   major i ty   o f  

passenger   t r ips   t e rmina te   o r   o r ig ina te   in  Sydney and ' t r ans i t s '   t h rough  Sydney 

are minimal. 

Future   Internat ional   Services  

Important   factors   affect ing  the  forecasts   of   internat ional   services   a t  Sydney 

concern   the   fu ture   ro le   o f  Melbourne  and. Brisbane  a i rports   and  the  l ikely  route  

p a t t e r n  on i n t e r n a t i o n a l   f l i g h t s  between  Melbourne,  Sydney  and overseas 

des t ina t ions .  The number o f   i n t e r n a t i o n a l   a i r c r a f t  movements a t  Sydney is  
present ly  almost twice the  combined t o t a l   a t  Melbourne  and  Brisbane,  despite 

similarities between  population  bases  and  the  importance  of Melbourne  and 

Brisbane as business   and  touris t   centres .  The s i t u a t i o n   p a r t l y   r e f l e c t s  

pa t ronage   requi rements ,   and   par t ly   re f lec ts   the   in te rna t iona l   f l igh t   pa t te rns  

in   Aus t ra l ia ,   wi th   the   a i r l ines   p rovid ing  most o f   t h e i r   d i r e c t   s e r v i c e s   t o  

Sydney. The forecasts   developed  in   this   s tudy  incorporate  a gradual   sh i f t  

in   the   supply  of  serv ices   wi th  Sydney playing a l e s s  dominant r o l e   i n   t h e  

fu ture .  

The p r e s e n t   f l i g h t   p a t t e r n   o f  many in t e rna t iona l   f l i gh t s   t o   Aus t r a l i a   i nvo lves  

c a l l i n g  first a t  Sydney, t h e n f l y i n g   t o  Melbourne  and  back t o  Sydney before 

departure   for   overseas .  This pa t t e rn   has   t he   e f f ec t  of doubling  the number of 

a i r c r a f t  movements a t  Sydney  compared t o  Melbourne fo r   such   f l i gh t s .   I n   t h i s  

study, it is presumed t h a t   f u t u r e   i n t e r n a t i o n a l   f l i g h t   p a t t e r n s  between  Sydney 

and  Melbourne w i l l  be   increas ingly   un id i rec t iona l ,   tha t  i s ,  from overseas 

a i r p o r t s   t o  Sydney, t h e n   t o  Melbourne  and d i r e c t l y   t o   o v e r s e a s   a i r p o r t s   o r  

vice versa.  This  assumption i s  r e f e r r e d   t o   i n   t h e   s t u d y   a s   t h e   ' t r i a n g u l a t i o n '  

assumption  and is  par t icu lar ly   re levant   to   unders tanding   the   reasons   under ly ing  

the   fo recas t  growth i n   i n t e r n a t i o n a l   a i r c r a f t  movements. The e f fec ts   o f  

t r iangula t ion   a re   d i scussed  i n  Chapter 7. 
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Future  Inters ta te   Services  

Future a i r  s e r v i c e s   a t  Sydney on t h e   i n t e r s t a t e  network w i l l  be  strongly 

influenced by a i rpor t   l anding   res t r ic t ions ,   the   in t roduct ion   of   wide- l . Jy  

a i r c r a f t ,  changes in   the   expec ted  working l i f e   o f   a i r c r a f t  and  changes t o   r o u t e  

f l i g h t   p a t t e r n s .  I t  i s  assumed t h a t  no a i r p o r t s  on t h e   i n t e r s t a t e  network will 

have  landing  res t r ic t ions on Boeing 727's o r  wide-body a i r c r a f t .  A t  present ,  

t h e r e   a r e   r e s t r i c t i o n s  on t h e s e   a i r c r a f t  a t  Mackay,  Mount Isa, Coolangatta, 

Rockhampton, Hobart,  Launceston,  Alice  Springs,  Townsville and Cairns (1) . 

The a i r c r a f t  most used on t h e   p r e s e n t   i n t e r s t a t e  network a r e  DC9-30's  (97 s e a t s ) ,  

B727-100's  (108 s e a t s )  and  B727-200's  (137 s e a t s ) .  These a i rc raf t   a re   expec ted  

t o  be  replaced  progressively  with wide-body a i r c r a f t  from the   ear ly   1980 ' s .  The 

f i r s t  wide-body a i r c r a f t   a r e   e x p e c t e d   t o  have a seat ing  capaci ty   of  235-240 

s e a t s ,  which  on average will be  double   the  seat ing  capaci ty   of   a i rcraf t   they  are  

replacing.  For  any  given number of   passengers ,   the   introduct ion  of  wide-body 

a i r c r a f t  would l e a d   t o  a  marked reduct ion   in   the  numbers o f   a i r c r a f t  movements 

necessary   to  meet  demand. The p rec i se  impact a t  Sydney a i r p o r t  w i l l  depend on 

the  numbers of  wide-body aircraf t   in t roduced,   whether   the minimum f l i g h t  

frequencies imposed a r e   a c t i v e   c o n s t r a i n t s  and t h e   p a r t i c u l a r   r o u t e s  on which 

wide-body a i r c r a f t   a r e   u s e d .  

The working l i f e   (be fo re   r e t i r emen t  from i n t e r s t a t e   s e r v i c e )   o f   a i r c r a f t  

current ly   used on t h e   i n t e r s t a t e  network i s  around  twelve  years. As t h e   l i f e   o f  

a i rcraf t   increases ,   the   replacement   per iod f o r  t he   i n t roduc t ion   o f   l a rge r   a i r -  

c r a f t  is correspondingly  extended  (unless   a i r l ines   choose  to   replace  a i rcraf t  

before   they   reach   the i r   fu l l  economic l i fe ) .   This   has   the   e f fec t   o f   de lay ing  

the   in t roduct ion   of   a i rc raf t   wi th   l a rger   sea t ing   capac i t ies  and consequently 

reducing  the  impact on a i r c r a f t  movements. The s i t u a t i o n  i s  i l l u s t r a t e d  by 

comparing the   e f f ec t s   o f  1 2  and 15 year   working   l ives   for   a i rc raf t .  With an 

age  expectancy of up t o  1 2  y e a r s ,   t h e   f o r e c a s t s   o f   i n t e r s t a t e   a i r c r a f t  movements 

a t  Sydney i n  1990 a r e  63,560. The  same forecast   us ing a 1.5-year l i f e  expectancy 

is  73,460, an increase  of   near ly  10,000 a i r c r a f t  movements o r  16  per  cent.  

-.. . . 

~ ~~~~~ 

(1) For the  purposes o f  de r iv ing   a i r c ra f t  movements u s i n g   t h e   a i r c r a f t  
scheduling model, t o  be d i scussed   l a t e r ,   t he   i n t e r s t a t e  network  has  been j 
defined  to   include a l l  the  major   routes   of   Trans-Austral ia   Air l ines  and ; 
Anset t   Air l ines   of   Austral ia .  As a r e s u l t  some in t r a s t a t e   rou te s   such   a s  
Brisbane-Cairns and Darwin-Mice  Springs  are  included. 
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As was t h e  case f o r   i n t e r n a t i o n a l   a i r c r a f t  movements, t h e   i n t e r s t a t e   f o r e c a s t s  

of a i r c r a f t  movements also  reflect  an  important  t"riangu1ation  assumption. A t  

p resent  air  t r ave l l e r s   w i sh ing   t o   t r ave l  from Adelaide t o  Canberra or  Brisbane 

do so  a lmost   en t i re ly   in   s tages   involv ing  a s t o p o v e r   a t  Melbourne o r  Sydney. 

Persons  travelling  between  Canberra  and  Brisbane must s t o p o v e r   a t  Sydney. The 

f o r e c a s t s   i n   t h i s   s t u d y  assume the   in t roduct ion   of  a g rea t e r  number o f   d i r e c t  

f l i g h t s  between  Adelaide,  Canberra  and  Brisbane.  This  reduces  the  necessity 

f o r  passengers   to   t rans i t   th rough Sydney,  and  hence  tends t o  reduce  the number 

o f   a i r c r a f t  movements t he re .  

\.. --. 

Future   In t ras ta te   Serv ices  

The forecas ts   deve loped   in   th i s   s tudy  assume a minimum fl ight   f requency of two 

\% f l i g h t s   p e r  week t o  each   reg iona l   a i rpor t .   For   th i s   s tudy ,  it is assumed t h a t  

t he   ex i s t ing   r eg iona l   a i rpo r t s  w i l l  cont inue  to   be  served.   This  view i s  con- 

s i s t en t   w i th   fo recas t s   o f   con t inua l ly   i nc reas ing  demand. If the re  i s  a 

cont rac t ion  i n  t h e  number of a i r p o r t s   s e r v e d  by i n t r a s t a t e   a i r l i n e s ,  it is 

assumed t h a t   t h e r e  will be   feeder   se rv ices   to   nearby   a i rpor t s .  The consequent 

r e d u c t i o n   i n   a i r c r a f t  movements a t  Sydney could  be  quite  small .  By 1985, i t  is  

assumed t h a t  Albury-Wodonga will have   l and ing   f ac i l i t i e s   fo r  DC9-30 a i r c r a f t .  

1 ~ I. 

The most impor tan t   fac tors   in f luenc ing   the   forecas ts   o f   in t ras ta te   se rv ices   a t  

Sydney are  the  assumptions on passenger  load  factors and a i r c r a f t  size.  A load 

f ac to r   o f  67 per  cent  has  been  used, which i s  s l i g h t l y   g r e a t e r   t h a n   t h e   o v e r a l l  

average at  present.   For  major  ports a 55-seat   vers ion of  t h e  F 2 7 . i s  expect-ed 

t o   b e   u s e d   i n   t h e   e a r i y   p a r t  of  the  forecast   per iod,   wi th  progressive  but   s low 

replacement by  80-100 s e a t   a i r c r a f t  from the  mid 1980's  (with  the  timing  of 

introduction  varying  depending on t h e   q a r t i c u l a r , r o u t e ) .  

- -, -- . " " 

, I .  L~.C> l d l . , )  I ;. . 2 

Future Commuter Services  

I t  i s  expec ted   t ha t   a i r c ra f t   capac i t i e s  on t h e  Sydney-Newcastle  route w i l l  be 

increased  throughout   the  forecast   per iod.  By the   year  2000, t h i r t y - s e a t   a i r -  

c ra f t   a re   expec ted   to   be   in   use .  On o t h e r   r o u t e s ,   a i r c r a f t   s i z e s   a r e   n o t  

expected  to  be  increased above the   p resent   8 -10   sea t   capac i t ies   before '   the   l a te  

: 1980's. However, 1 6 - s e a t   a i r c r a f t   a r e   a n t i c i p a t e d   t o  be  introduced  in   the 

: l a t t e r   pa r t   o f   t he   fo recas t   pe r iod .  
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Average  passenger  load  factors  vary  across  routes.  For 1985 a value  of 70 per  

cent was assumed €or  Sydney-Newcastle,  and  an  average  of 67 per   cent   for   other  

routes .   These  are   s ignif icant ly   higher   than  the  present   levels   but   are  

cons is ten t   wi th   increas ing   matur i ty   o f   the   var ious   rou tes ,  The load  -=ctors 

a r e   f o r e c a s t   t o   b u i l d  up even more beyond 1985. 
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CHAPTER 6 - PASSENGER  FORECASTS 

In   o rde r   t o   e s t ab l i sh   t he   l i ke ly   l eve l s   o f   fu tu re  demand fo r   t he   va r ious  

markets from the   es t imated   re la t ionships ,  it was necessary   to   forecas t   those  

f a c t o r s  which were found to   in f luence  demand.  The va lues   adopted   in   th i s  

report  were establ ished by the  Forecast ing  Consul ta t ive Group, and are based 

upon the   bes t   i n fo rma t ion   ava i l ab le   t o   t he  Group. Where possible   confirmation 

o r   a s s i s t ance  was sought  from  expert  bodies  outside  the  consultative  group. 

Nevertheless, it is impor tan t   to   no te   tha t   these   va lues  do not   necessar i ly  

r e f l e c t  BTE views. 

Three sets o f   fo recas t s  were  generated - namely,  high,  median  and low fo recas t s .  

The v a r i a t i o n s  i n  these   fo recas t s   r e su l t  from variat ions  in   the  assumptions 

about   the  future  growth i n  income, population and f a r e   l e v e l s .   S e n s i t i v i t y  

tests had shown t h a t   t h e   f o r e c a s t s  were p a r t i c u l a r l y   s e n s i t i v e   t o  small changes 

i n   t h e  growth rates   of   both incomes  and f a r e s .  The h igh   forecas ts  were 

generated on the  basis   of   high  values   for   future  income aild population  growth, 

and  low va lues   for   fu ture  fares, i n   r e l a t i o n   t o   t h e   a s s u m p t i o n s   f o r   t h e  median 

fo recas t s .  In the   case   o f   the  low fo recas t s ,  low va lues   for   fu ture  incomes 

and populations  only were used. 

With r e spec t   t o   t he   fu tu re  growth r a t e   o f   t he   r ea l   d i sposab le  income  of 

Austral ians ,   the   Forecast ing  Consul ta t ive Group was unable  to  decide  between 

the  advice  given  by two expert  bodies whose opinions  varied from 1 .5   per   cen t  

pe r  annum t o  3.0 per   cen t   per  annum. I t  was therefore   decided  to   generate   the 

median forecast   based on a long-term  growth r a t e   o f  2 . 2 5  per   cent   per  annum. 

For  the  high and  low fo recas t s ,  growth r a t e s   o f  3 . 0  and 1 .5   per   cen t   per  annum 

were used  respectively.  These  growth rates r e l a t e  t o  t he   en t i r e   fo recas t  

per iod.  

The popula t ion   leve ls  assumed f o r   A u s t r a l i a  and f o r  each S t a t e  were derived 

from consideration  of  the  1971 and  1976 census  data,   the NSW Planning and 

Environment  Commission's popu la t ion   p ro j ec t ions   fo r   t ha t   S t a t e  and recent  

s tud ie s  completed by t h e  Department  of  Environment,  Housing  and Community 

Development. From these  considerations  high, median  and low population 
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fo recas t s  were developed. The median populat ion  forecasts  were less   than 

those  developed  for  the  Borrie  Report   (National  Population  Enquiry 1975) 

and adopted   in   the  Role  Study ( W . D .  Scott  1976). 

The fo recas t  growth r a t e s  assumed f o r  most  of t he   va r i ab le s   r e l a t ing   t o   ove r -  

seas   countr ies   are   based upon h i s t o r i c a l  growth r a t e s  which  were derived from 

United  Nations s t a t i s t i c a l   p u b l i c a t i o n s .  The high and low growth r a t e s  on 

overseas incomes  and populations  bear  the same s o r t  o f  r e l a t i v i t i e s   t o   t h e  

median assumptions  as assumed f o r  the   Aus t ra l ian   var iab les .  

Probably  the  greatest   uncer ta inty amongst the  independent   var iable   forecasts  

concerns  the  l ikely growth t r e n d   i n   r e a l   a i r   f a r e s .   I n   t h i s   P a p e r  i t  i s  

assumed tha t   the   cur ren t   l eve l   o f   compet i t ion  between i n t e r n a t i o n a l   a i r l i n e s  

w i l l  be  maintained and t h a t   t h e  major  domestic  airlines will need t o   j u s t i f y  

f a re   i nc reases   t o   t he  Commonwealth Government.  In these  c i rcumstances,   fare  

increases   a re  more l i k e l y   t o   r e s u l t  from cost   pressures   than from a s h i f t   i n  

market s i t ua t ions .   Af t e r   cons ide ra t ion   o f   t he   a i r l i ne   cos t   s t ruc tu re ,   t he  

nature  o f  f u t u r e   a i r c r a f t   t y p e s ,  and t rends  in   such  e lements  as labour   costs  

and domestic and i n t e r n a t i o n a l   f u e l   p r i c e s ,   t h e   s e t   o f   f u t u r e  a i r  f a r e  changes 

shown i n  Table  6.1 was assumed. As i n d i c a t e d   e a r l i e r   t h e  growth r a t e s  assumed 

i n   t h e   s e t  of low fo recas t s   a r e   t he  same as f o r  t h e  median fo recas t s .  

TABLE 6 . 1  - FUTURE GROWTH RATES FOR REAL A I R  FARES 

@er cent   per  annum) 

Median High 

1976 1985 1976 1985 
t o  t o  t o  t o  
1985 2000 1985 2000 

Internat ional  

Business 

Non-business 

I n t e r s t a t e  

-0.5 -0.6 -0 .5  -0 .6  

- 2 . 5  - 0 . 6  - 2 . 5  -0.6 

2.0 -0 .7  0.0 -0.7 

I n t r a s t a t e   1 . 5   - 0 . 3  0.0 -0.3 
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Table  6.2  provides a summary of   the  forecasts   obtained  for   each  market .   Detai ls  

of   procedures   for   forecast ing  or igin-dest inat ion  f lows and of  assumptions 

regarding  var ious  factors   are   given  in  Appendix 11. Appendix I11  deals  with 

conversion  of  passenger movements t o  a i r c r a f t ,  movements,  and also  covers   the 

quest ion  of   t ransi ts .   More.detai led  forecasts   are   provided  in  Appendix I V .  

Basical ly   future   passenger  demand is obtained by subs t i t u t ing   fo r   fo recas t  

future   levels   of   the   explanatory  var iables   in   the  passenger  demand r e l a t ionsh ips .  

The procedure i s  based upon the   rou te s   u sed   t o   e s t ab l i sh   t hose   r e l a t ionsh ips .  

These  routes were t a k e n   a s   r e p r e s e n t a t i v e   o f   a l l  travel and the  routes  excluded 

from t h e  demand ana lys i s  were assumed t o  have s imi l a r  growth p a t t e r n s   t o   t h e  

routes   s tudied.  On some in t e rna t iona l   rou te s ,   un rea l i s t i c   fo recas t s   r e su l t ed  

from t h e  model projections  and  adjustments were necessary.  

INTERNATIONAL  PASSENGER  FORECASTS 

For  the  international  market,  it was necessary  to   forecast   passenger  movements 

fo r   Aus t r a l i a   a s  a prelude  to   determining  the number of movements through 

Sydney. The Sydney  component was d e r i v e d   a f t e r   a l l o c a t i n g   t o t a l   t r a v e l   t o  

and  from  Australia  to  the  various  States on t h e   b a s i s   o f   h i s t o r i c a l   d a t a  

published by the  ABS  (ABS 1976a  and e a r l i e r   i s s u e s ) ,  and  then  assigning  the 

s t a t e   l e v e l s   o f  demand through  a i rports  on t h e   b a s i s   o f   l i k e l y   s e r v i c e   a t  

each  a i rport .  The assumpt ions   used   for   a l loca t ing   t rave l le rs   to   the   var ious  

international  airports  of  embarkation  of  disembarkation  are  given  in 

Appendix I I I. 

The forecas t  volume of t r a v e l   t o  and  from each  State   through  the  internat ional  

a i r p o r t s  reflects an important  change in   t he   h i s to r i ca l   d iv i s ion   o f   supp ly   o f  

internat ional   services   -between Sydney and  Melbourne. The passenger  forecasts 

reflect t h e  view tha t   t he re  will be a growing  supply of in t e rna t iona l   s e rv i ces  

a t  Melbourne, thereby   avoid ing   the   necess i ty   for  many Victor ian-based  or  

des t ined   t r ave l l e r s   t o   t r ans i t   t h rough  Sydney, 

The forecas t   for   in te rna t iona l   passengers   th rough Sydney  by  1985 i s  approx- 

imately  4 .5   mil l ion,   an  increase  of   1 .9   mil l ion  (or  75 per   cent)  on 1976. The 

forecast   growth  ra te  i s  approxiamtely 42 per   cen t  o f  t h e   h i s t o r i c a l  growth 
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TABLE 6 . 2  - FORECAST  PASSENGER  MOVEMEKTS AT SYDNEY AIRPORT 

( 1  000) 

1976(a)  1980  1985  1990  1995 2000 

High Forecast 

In t e rna t iona l  2529 3912 4732 5514 6924 8542 

I n t e r s t a t e  3973 6096 8926 12878 18160 24584 

I n t r a s t a t e  826 1170 1605 1856 2146 2484 

Commuters 1 1 2  116 213 298 400 521 

T o t a l  7440 11324  15476  20546  27630  36131 
~~ ~ 

Median Forecast 

In t e rna t iona l  2529 3675 4549 5189 6416 7775 

I n t e r s t a t e  3973 5419 6708 9722 13326 17575 

I n t r a s t a t e  826 1082 1401 1591 1807 2052 

Commuters 112  134 183 245 314 396 

Total  

Low Forecast 

7440 10310  12841  16747  21863 27798 

In t e rna t iona l  2529 3459 4239 4706 5666 6755 

I n t e r s t a t e  3973 5102 6371 8966 12013 15879 

I n t r a s t a t e  826 972 1165 1291 1431 1587 

Commuters 112  122 152 189 2 30 2 76 

Total  7440 9655  11927  15152  19340  24497 

(a)  For  the  financial-  year  ending 30 June  1976. The f igures   provided f o r  
1975-76 are   es t imates  only because o f  t h e  problems o f  measuring' the 
numbers of t rans i t   passengers .  They are   based on several   sources  of 
information, none of  which  measure  exactly  the  categorisations  of  travel 
used f o r  t h i s   s tudy .  
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rate  observed between 1968  and 1976. The slower  growth rate i s  a t t r i b u t a b l e  

to   the  expected  gradual   saturat ion  of   the  markets ,   the   expected  reduct ian  in  

population  growth  and  real  incomes,  an  expected  reduction i n   n e t  immigration 

movements, and t h e  assumed s h i f t   i n   s u p p l y   o f   s e r v i c e s   t o  Melbourne. Af t e r  

1985, t he   fo recas t  growth r a t e  i s  expected t o  slow  even f u r t h e r ,   l a r g e l y  as a 

resu l t   o f   the   reduct ion  i n  t h e  rate of  decrease  of a i r  fares for  non-business 

t r a v e l .  

INTERSTATE  PASSENGER  FORECASTS 

The i n t e r s t a t e   f o r e c a s t s  are obtained after applying  the demand model to   each 

of  the  Sydney-oriented  routes  included  in  the  analysis.  The l e v e l  of passenger 

demand f o r  the  Sydney-based routes   not   included was measured on the  assumption 

t h a t   t h e  demand r e l a t ionsh ips   e s t ab l i shed   fo r   t he   twe lve  major  routes  included 

i n   t h e   a n a l y s i s  were equal ly   appl icable   to   these   o ther   rou tes .  The fo recas t s  

o f   t o t a l   i n t e r s t a t e   p a s s e n g e r   t r a f f i c   o b t a i n e d  by th i s   p rocess  were a l loca t ed  

into  business   and  non-business   categories   according  to   the  ra t ios   obtained 

a f t e r   ex t r apo la t ing   t he  demand r e l a t ionsh ips  by t r ip   purpose .  The leve l   o f  

t ransi t   (domest ic  and international)   passengers  through Sydney was establ ished 

from  a cons ide ra t ion   o f   fu tu re   a i r l i ne   s e rv i ces  and demand flows. The method 

used t o   e s t a b l i s h   t r a n s i t   f o r e c a s t s  i s  descr ibed  in   Chapter  7 and d e t a i l e d   i n  

Appendix 111. 

An overa l l   fea ture   o f   the  median i n t e r s t a t e   f o r e c a s t s  i s  the  considerably 

reduced  growth r a t e   f o r e c a s t  (6 pe r   cen t   pe r  annum over   the whole fo recas t  

period) compared wi th   t he   h i s to r i ca l  growth r a t e  (around 10 per   cent   per  

annum). The slower  growth rate i s  a t t r i b u t a b l e   t o  a slowing down of t h e  

h is tor ica l   increase   in   p ropens i ty   to   t rave l ,   reduced   popula t ion  and income 

growth  and the   expec ted   i nc rease   i n   t he   r ea l   p r i ce   o f   a i r   f a r e s .  Adoption  of 

the  assumptions  of a 2.0 per   cen t   per  annum i n c r e a s e   i n   r e a l  a i r  f a r e s  and 

2 . 2 5  per   cen t   per  annum i n c r e a s e   i n   r e a l  incomes t o  1985 a r e  of  p a r t i c u l a r  

s ignif icance.  If t h e   h i s t o r i c a l  growth  assumptions  for  personal incomes a t  

4 per   cent   per  annum and real f a re s   a t   0 .5   pe r   cen t   pe r  annum are  adopted, 

then  the  forecast   growth  ra te  on passenger movements jumps-to  8 .1   per   cent  

per  annum. 
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The i n t e r s t a t e   f o r e c a s t s   i n c l u d e  a growing proportion  of  non-business 

t r a v e l l e r s ,  as might   reasonably  be  expected  with  increases   in   real   d isposable  

incomes playing a major r o l e   i n   g e n e r a t i n g  a i r  t r ave l   fo r   l e i su re   pu rposes .  A 

factor  encouraging a f a i r l y  low growth f o r  domestic  passenger moveme~l;s 

through Sydney Airport  i s  t h e  assumed introduct ion  of  new routes  between 

Brisbane,  Adelaide  and  Canberra. The forecasts   a lso  include  comparat ively low 

growth f o r  i n t e rna t iona l   T rans i t  IV ca tegory   ( tha t  i s ,  persons   t rave l l ing  on 

a n   i n t e r s t a t e   a i r l i n e   f o r   t h e   p u r p o s e  of  connecting  with  an  international 

f l i gh t )   r e f l ec t ing   t he   expec ta t ion  o f  an increased  supply o f  i n t e rna t iona l  

s e r v i c e s   a t  Melbourne (1) . 

INTRASTATE PASSENGER  FORECASTS 

The fo recas t   l eve l s   o f   i n t r a s t a t e   t r ave l   a r e   deve loped  from  an analysis   of  

passenger   f lows  through  thir ty-one  regional   a i rports .  For  t h i s  type of   t rave l ,  

Sydney i s  presumed t o  be t h e   o r i g i n  o r  des t ina t ion ,  and t h e  number of i n t r a -  

s t a t e   t r a v e l l e r s   t h r o u g h  Sydney Airport  i s  assumed to  correspond  with  these 

fo recas t   l eve l s .  The fo recas t  growth r a t e   o f  1985 for i n t r a s t a t e   t r a v e l  is 

s i m i l a r   t o   t h a t   f o r   i n t e r s t a t e   t r a v e l .  However, t h e  growth i n   i n t r a s t a t e  

t rave l   d rops   o f f   cons iderably   over   the   l a t te r   par t  of t he   fo recas t   pe r iod .  

COMMUTER  PASSENGER  FORECASTS 

As w i t h   t h e   i n t r a s t a t e   s e c t o r ,  commuter forecas ts  were based   d i r ec t ly  on t h e  

analysis  of  passenger demand with no iden t i f i ca t ion   o f  a s e p a r a t e   t r a n s i t s  

category. I t  was not   poss ib le   wi th   the   da ta   ava i lab le   to   p rovide  any ind i -  

ca t ion   of   the   bus iness /non-bus iness   sp l i t .  The fo recas t  growth r a t e   o f  5 . 3  

per   cen t   per  annum t o  1985  compares w i t h   t h e   h i s t o r i c a l  growth r a t e   o f  33.7 

per   cent   per  annum between  1969 and 1976. The slower  growth r a t e  i s  assoc ia ted  

withlower  growth r a t e s  on population and  income,  and declining  market  elas- 

t i c i t i e s .  The d e c l i n e   i n  market e l a s t i c i t i e s  i s  a r e f l e c t i o n  of t he   r ap id  

development  phase  through  which  the  industry  has  progressed. On t h e  Newcastle- 

Sydney l i n k  f o r  example,  patronage more than  doubled  from.1971 t o  1973. 

However, from  1974 t o  1975, t he   i nc rease   i n   pa t ronage  was only   3 .3   per   cen t .  

(1)  Forecasts  of  Transit I V  movements a t  Sydney are   obtained from a model 
which determines  international  passenger and a i r c r a f t  movements a t  Sydney 
from in t e rna t iona l   o r ig in -des t ina t ion   fo recas t s ,  and  which is  described 
i n  Appendix I1 I. 
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Despite  the  effects of these  influences  some  further  qualification  on  the 
forecast  growth  for  commuter  travel is warranted.  First,  the  rapid  development 
phase of the  commuter  industry  has  made  it  particularly  difficult  to  establish 
the  parameters for long-run  growth.  The  pooled  cross-section and time-series 
approach  tends  to  underestimate  growth,  particularly in the  shorter  term. 
Second,  the  forecasts  ignore  the  possibility of a switch  in  patronage  from  the 
Sydney-Newcastle  service  operated  by Tram-Australia Airlines [ T U )  to  commuter 
services, and vice  versa.  The  forecasts on passenger  movements  between  Sydney 
and  Newcastle  by TAA are  included  in  the  forecasts  for  interstate  passenger 
movements. A switch in patronage  from  either TAA o r  commuter  services,  perhaps 
as a result of the  airlines  attempting  to  avoid  duplication  and  to  rationalise 
services,  could  have a large  influence  on  the  forecast  growth  rate  for  the 
commuter  market. 

The predicted  levels of commuter  passenger  demand  by  route  [through  Sydney)  are 
shown  in  Appendix IV. 

44 



CHAPTER 7 - AIRCRAFT FORECASTS 

Sepa ra t e   fo recas t s   o f   a i r c ra f t  movements have  been  developed for  each  market 

category. Each forecast   takes   into  account   the  expected  or igin-dest indt ion 

passenger demand l eve l s ,   s ea t ing   capac i t i e s  o f  a i r c r a f t ,   l a n d i n g   r e s t r i c t i o n s  

and minimum f l igh t   f r equenc ie s   des i r ed  by a i r l i nes   fo r   each   rou te .  These 

considerations presume a knowledge of   the  types o f  a i r c r a f t   a v a i l a b l e  and 

the i r   ave rage   l oad   f ac to r s   i n   t he   fo recas t   pe r iod .   In   t h i s   r e spec t ,   t he  

Forecasting  Consultative Group has  been  largely  guided by advice  received 

from t h e  Department of  Transport  and va r ious   a i r l i ne   f l ee t   p l ann ing  

a u t h o r i t i e s .  

With i n t r a s t a t e  and commuter t rave l ,   the   se rv ices   mos t ly   rad ia te  from  Sydney 

and no major  scheduling  problems  are  encountered  with  traffic  growth.  In 

the  case o f  i n t e r n a t i o n a l   t r a f f i c ,  a number of  assumptions  were made r e l a t i n g  

to   the  schedul ing  of  aircraft  th rough   t he   i n t e rna t iona l   a i rpo r t s   i n   o rde r  

t o   de r ive   t he  number o f  movements a t  Sydney. 

The i n t e r s t a t e   r o u t e s  form a  more complex  network o f   a i r l i n e   s e r v i c e s ,   w i t h  

Sydney a major t r a n s i t   p o i n t  on domest ic   f l igh ts .   Ai rcraf t  movements a t  

Sydney a r e   s e n s i t i v e   t o   s h i f t s   i n  demand which  have  nothing t o  do with Sydney 

origin-destination  passengers.   Therefore,  it was necessary  to   undertake a 

more d e t a i l e d   s t u d y   t o   d e t e r m i n e   l i k e l y   a i r c r a f t  movements. 

Table 7 . 1  provides a  summary o f   t h e   f o r e c a s t   a i r c r a f t  movements a t  Sydney 

Airport  by each  market  category a t  f ive   yea r   i n t e rva l s  from 1980 t o  2000. 

The high, median  and low fo recas t s   de r ive   d i r ec t ly  from the  corresponding 

passenger   forecasts .  

INTERNATIONAL AIRCRAFT  FORECASTS 

The fo recas t s   o f   i n t e rna t iona l   a i r c ra f t  movements at  Sydney Airpor t   a re  

derived from a cons idera t ion   of   the   forecas ts   o f   o r ig in-de-s t ina t ion   f lows  

of  passenger movements  on an  Australia-wide  basis,   with  subsequent  al location 

t o  each   Aus t ra l ian   in te rna t iona l   a i rpor t .   This  was coupled  with  assumptions 

concerning  direct  and indirect   ser t r ice   routes  by air l ines ,   average  loading 

capac i t ies   (propor t ion   of   ava i lab le   passenger   sea ts   f i l l ed)  on a i r c r a f t  and 
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TABLE 7 . 1  - FORECAST AIRCRAFT MOVEMENTS AT SYDNEY AIRPORT 

( I  000) 

19 76 (a) 1980  1985  1990  1995 2000 

- .  High Forecast 

In te rna t iona l  19.5 22.5 21 .7  22.6 24.1 26.6 
I n t e r s t a t e  54.1 79.9 97.3 106.2 133.4 147.2 
I n t r a s t a t e  27.6 1 33.3 43.5 50.2 52.7 61 .O 
Commuters 19.5 - 21.2  24.5 27.8 30.9 34.3 
Other  Aviation 30.9 42.4 49.1 56.9 65.9 76.4 

Total  151.6  199.3  236.1  263.7  307.0 345.5 

p Median Forecast 
m In te rna t iona l  19.5  20.2 20.9  21.3 22.6 24.5 

I n t e r s t a t e  54.1  69.1 . 72.0  73.5 .91 .3  100.0 
I n t r a s t a t e  27.6  30.8 38.0 43.1 44.4 50.4 
Commuters 19.5  19.5 21.0  22.9 24.3 26.1 
Other  Aviation 30.9  41.2 47.2  53.2 59.4 65.9 

Total  151.6  180.8  199.1  214.0 242 .O 266.9 

Low Forecast 

Internat ional   19.5 
In te rs ta te   54 .1  
I n t r a s t a t e  27.6 
Commuters 19.5 
Other  Aviation  30.9 

19.0  19.5  19.4  20.1  21.5 
65.1 61.2 58.2 72.9 85.4 
27.7 31.6 35.0 35.2 39.1 
17.6 17.4 17.5 17.7 18.3 
38.2 41.2 44.4 47.9 51.6 

Total  
~~~~~ ~ 

151.6-  167.6  170.9  174.5  193.8  215.9 

(a)  For  the  financial  year  ending 30 June  1976. 



ru l e s  f o r  e s t ab l i sh ing   t he   ex ten t   o f   ' t r i angu la t ion '  between  Melbourne  and 

Sydney f o r  each  a i r l ine ' ' ) .  A f u l l   d e s c r i p t i o n  o f  how t h e   f o r e c a s t s   f o r  

internat ional   passenger  movements were conve r t ed   t o   a i r c ra f t  movements i s  

provided  in  Appendix 111. 

A f ea tu re  of the  internat ional   forecasts   provided  in   Table   7 .1  i s  the  low 

growth, p a r t i c u l a r l y   t o  1985. The  low growth l a rge ly   r e f l ec t s   t he   p rog res s ive  

in t roduc t ion   o f   l a rge r   a i r c ra f t ,   i nc reas ing   l oad   f ac to r s ,   sh i f t s   i n   t he   supp ly  

of   se rv ices   to  Melbourne  and ' t r i angu la t ion '  between Melboui-ne and  Sydney. 

The in t roduc t ion   o f   l a rge r   a i r c ra f t  i s  o f  major  significance  in  holding down 

expected  future aircraft movements.  Between 1976 and  1985 the  average  seat ing 

capacity i s  expected  to   increase from 164 s e a t s   t o  376 s e a t s  o r  by 129 p e r  

cent ,   whi ls t   patronage is  expected  to   increase by 136 per   cent   over   the 

corresponding  period. 

The average   passenger   load   fac tor   for   overseas   f l igh ts  i s  assumed to   i nc rease  

from  60.8 p e r   c e n t   i n  1975 t o  6 3  p e r   c e n t   i n  1985 and t o  70 p e r   c e n t   i n   t h e  

year 2000. This   increase  in   load  factor   a lso  tends  to   reduce  the number of 

f o r e c a s t   a i r c r a f t  movements. If the   fo recas t s  were t o  assume t h e  same average 

load  factor   as   achieved  in  1975, the  median f o r e c a s t   i n  1985 of i n t e rna t iona l  

a i r c r a f t  movements a t  Sydney Airpor t  would increase  by approximately 550 

movements (or  about 3 per   cen t ) .  

The assumptions  concerning  the  scheduling  of  services at  Melbourne  and  Sydney 

are   assoc ia ted   wi th  an i n c r e a s e   i n   t h e  number o f   t r a v e l l e r s   u s i n g  Melbourne 

a s   t h e   p o r t  o f  embarkation/disembarkation on i n t e r n a t i o n a l   f l i g h t s ,  a reduction 

i n   t h e   p r o p o r t i o n - o f   t h e s e   t r a v e l l e r s   t r a n s i t i n g   t h r o u g h  Sydney,  and an increase  

in   the   average   load   fac tor  on t h e  Sydney-Melbourne l inks   o f   in te rna t iona l  

f l igh ts .   In   the   absence   o f   these   changes ,   the   forecas t   o f   passenger  movements 

a t  Sydney wokld be  higher by 273,000 movements ( o r  6 p e r   c e n t )   i n  1985 and t h e  

f o r e c a s t   o f   a i r c r a f t  movements would  be higher by 2100 ( o r  10 p e r   c e n t ) .  

~ ~~ ~~ ~~ 

(1)   'Tr iangula t ion '   re fe rs   to  an  overseas   service  cal l ing once a t  Sydney 
and  once a t  Melbourne. A t  p resent ,  many se rv ices   ca l l   tw ice   a t  Sydney 
and once a t  Melbourne. 
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The most important  part   of  the  scheduling  assumptions  relates  to  the  routing 

of i nd i r ec t   f l i gh t s   t h rough  Melbourne  and  Sydney  and has   been  referred  to  as 

the  ' t r iangulat ion '   assumption.  The two a l t e rna t ives   fo r   i nd i r ec t   rou t ing   a r e  

i l l u s t r a t e d   i n   F i g u r e  7.1. In  each  case,  both Sydney  and  Melbourne are 

serviced  and  the same number of  t r a v e l l e r s  are t a k e n   t o  and  from overseas 

des t ina t ions .  From Figure 7 . 1  it can  be  readi ly   seen  that  an in t e rna t iona l  

f l i g h t   i n t o  and out  o f  Austral ia   involves  two aircraft  movements at  Sydney 

wi th   t r iangula t ion ,  compared with  four  movements wi thout   t r iangula t ion ,  which 

is  cu r ren t ly   t he  far more common pa t t e rn .  The fo recas t s  are based  on a 

gradual   t rend  towards  the  t r iangulated  pat tern.  If the   fo recas t s  are re- 
generated  using  the low l eve l   o f   t r i angu la t ion   ex i s t ing  i n  1976, t h e  median 

f o r e c a s t   i n  1985 f o r   i n t e r n a t i o n a l   a i r c r a f t  movements a t  Sydney Airport  

increases  by  approximately  1,900 movements. 

INTERSTATE AIRCRAFT FORECASTS 

The spec ia l  network  problems  associated  with  interstate a i r  se rv i ces  were 

overcome with a scheduling model developed i n   t h e  BTE. The model uses a 

l i n e a r  programming technique  to   determine  the optimum rout ing and number o f  

aircraft movements for   g iven  demand l eve l s .  The model minimises  the  operating 

cos ts   o f   a i r l ines   cons is ten t   wi th   meet ing   cons t ra in ts  imposed by  technical 

requirements and the   forecas t   o r ig in-des t ina t ion   passenger  demand l eve l s .  

The b a s i c   i n p u t s   t o   t h e  model a re :  

. Passenger demand between c i t y   p a i r s ;  

. Maximum load   fac tors   (propor t ion   of   to ta l   ava i lab le  seats occupied) and 

minimum service  f requencies   for   each  possible   service  l ink;  

. Technological  data on each aircraft  type,   including  seat ing  capaci ty ,  

f l i g h t  times and  turnaround  times; 

. Direct   operat ing  costs   for   each aircraft t y p e ,   s p l i t   i n t o   f i x e d  and va r i ab le  

components; 

. Res t r i c t ions  on aircraft type and  movements p e r  week a t  each   a i rpor t .  
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WITH  TRIA\GULATION 

4 A i rc ra f t  Movements 
a t  Sydney 

WITHOUT  TRIAiiGULATIO?; 

FIGURE 7 . 1  - ALTERXATIVE  INTERSATIOML  FLIGHT PATHS 

I W O L V I N G  SYDNEY .AND MELBOURKE 
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The output   of   the  model includes  the number o f   f l i g h t s  on each  route  according 

t o   a i r c r a f t   t y p e  as well as the   a l loca t ion   o f   pas senge r s   t o   d i r ec t  and 

ind i r ec t   s e rv i ces .  The  model i s  also  used as a basis  for  determining  domestic 

passenger   t rans i t s  at  Sydney Airport .  A f u l l '   d e s c r i p t i o n   o f   t h i s  model i s  

g iven   in  Appendix 111. 

A f e a t u r e   o f   t h e   i n t e r s t a t e  aircraft  forecasts shown in  Table   7 .1  is t h e   l a r g e  

increase i n  movements between 1990  and  1995. These in te rva ls   cor respond  to  

pe r iods   i n  which t h e r e  i s  very l i t t l e  change i n   t h e   a i r l i n e - f l e e t  mix and 

very l i t t l e  consequent  change i n   a v a i l a b l e   s e a t i n g   c a p a c i t i e s .  

The forecasts   proved  par t icular ly   sensi t ive  to   assumptions  concerning  landing 

r e s t r i c t ions ,   s ea t ing   capac i t i e s ,   expec ted  working l i f e  of aircraft and da te s  

f o r  the   in t roduct ion   of  new a i r c r a f t .  

I t  has  been assumed i n  t h i s   s t u d y   t h a t   c u r r e n t   l a n d i n g   r e s t r i c t i o n s  on l a r g e r  

a i r c r a f t  a t  Mackay, Coolangatta, Rockhamptbn, Hobart,  Launceston, Ali.ce Springs,  

Townsville and Cairns will be   l i f t ed   by  1985. If l a n d i n g   f a c i l i t i e s   a r e   n o t  

upgraded a t  these   a i rpo r t s ,   t hen   t he   a i r l i nes  would be  forced  to   operate  some 

smal le r   a i rc raf t   wi th  a p o s s i b l e   r e s u l t a n t   i n c r e a s e   i n   a i r c r a f t  movements at  

Sydney. 

During the   ana lys i s ,   bo th   i n t e r s t a t e   a i r l i nes   exp res sed   t he  view t h a t   i n  

a d d i t i o n   t o  wide-body a i r c ra f t   t hey   cou ld   fo r see   t he   poss ib i l i t y   o f  a  somewhat 

smaller   ' in termediate '   a i rcraf t   (having 180 t o  200 sea ts )   be ing   in t roduced   in  

the  ear ly   1980's .  A s e n s i t i v i t y   a n a l y s i s  on t h i s   p o s s i b i l i t y  shows t h a t   t h e  

introduct ion  of   such  an  a i rcraf t  would not  affect the   fo recas t s   o f   a i r c ra f t  

movements a t  Sydney by as much as one  might first expect. The a i r l i n e s  would 

t end   t o   u se   such   a i r c ra f t  on shor t   d i s t ance   f l i gh t s  and less   dense  routes .  

Probably  only  the Canberra-Sydney and Sydney-Coolangatta  links would be 

affected.  If such aircraft  were to   be  introduced,  a corresponding  increase 

i n   f o r e c a s t   i n t e r s t a t e   a i r c r a f t  movements o f  some 3,000 (or  4.4 per   cen t )   i n  

1985  and some 6,800  (9.2  per  cent)   in 1990  could  be  expected. 

The fo recas t s  assume an average  working l i f e   o f  15 years  on most aircraft. 

I f   t h e  working l i f e   o f   a n   a i r c r a f t  i s  extended,  there i s  a d e l a y   i n   t h e  

introduct ion of new l a r g e r   a i r c r a f t  and a consequent   increase   in   a i rc raf t  
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movements. If the   expec ted   l i fe   o f  new a i r c r a f t  i s  extended  to  20 years  (a 

poss ib i l i ty   sugges ted  by  some p e o p l e   i n   t h e   a i r l i n e s ) ,   t h e r e  would be  a very 

s i g n i f i c a n t   i n c r e a s e   i n   t h e   f o r e c a s t s  of a i r c r a f t  movements. Table 7 . 2  

summarises t h e   e f f e c t .  

TABLE 7 .2  - SENSITIVITY OF MEDIAV  FORECASTS OF INTERSTATE AIRCRAFT MOVEMENTS 

TO AIRCRAFT WORKING LIFE 

Year 15-year 20-year Per cent  
working l i f e  working l i f e   i n c r e a s e  

~~ ~~ ~ ~~~ 

1985 

1990 

1995 

2000 

71,980 75,770 5 .3  

73,460 82,470  12.3 

91,300 91,350 0 . 1  

100,030 103,430  3.4 

INTRASTATE AIRCRAFT FORECASTS 

B r i e f l y ,   a i r c r a f t  movements a t  Sydney a r e   c a l c u l a t e d   d i r e c t l y  from fo recas t  

passenger movements t o   t h e   v a r i o u s   a i r p o r t s  and from t h e  assumed passenger 

load  factor  and a i r c r a f t   s i z e s   o p e r a t i n g   t o   t h e   a i r p o r t s .  Over  most of t h e  

per iod  there  i s  consis tent  and s u b s t a n t i a l  growth i n   a i r c r a f t  movements 

generated by t h e  growth in   passenger  demand. By soon a f t e r   t h e   y e a r  2000 

a i r c r a f t  movements are expected t o  have  doubled.  There i s ,  however, a period 

of  very  slow  growth i n  movements a f t e r  1990, when 80- sea t   a i r c ra f t   a r e  

introduced on a number of   rou tes .  

The f o r e c a s t s   a r e   s e n s i t i v e   t o  changes in   t he   l oad   f ac to r  and, much more so ,  

t o  changes i n  assumptions  about   a i rcraf t   s izes .  If t h e  assumed passenger 

load  factor   of   67  per   cent   in  1985 was increased t o  72 pe r   cen t ,   t h i s  would 

r e s u l t   i n  a r educ t ion   i n   t he  1985 f o r e c a s t   o f   i n t r a s t a t e   a i r c r a f t  movements 

o f  8 per  cent.  There i s  some poss ib i l i t y   t ha t   l a rge r   a i r c ra f t   (100- sea t  

a i r c r a f t   i n s t e a d   o f   8 0 - s e a t   a i r c r a f t )  will be  introduced  ear l ier  and on more 

routes  than  has  been assumed i n   t h e   f o r e c a s t s .  If  t h i s  were to   even tua te ,  
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f a c i l i t i e s  a t  a s u b s t a n t i a l  number o f   a i r p o r t s  would need t o   b e  upgraded i n  

o rde r   t o   t ake   t he   l a rge r - s i ze   a i r c ra f t .  A d e t a i l e d   s e n s i t i v i t y   a n a l y s i s  on 

the   bas i s   o f   assumpt ions   b roadly   re f lec t ing   th i s  view i n d i c a t e s   t h a t   a i r c r a f t  

movements would f a l l   a f t e r  1985  and  would not '   rega in   the i r  1985 l e v e l s  until 

a f t e r  2000. 

A ful l   descr ipt ion  of   the  assumptions f o r  conver t ing   in t ras ta te   passenger  

movements t o  aircraft  movements i s  provided  in  Appendix 111, and a more 

d e t a i l e d  breakdown o f   t h e   a i r c r a f t  movement fo recas t s  by region i s  provided 

i n  Appendix I V .  

COMMUTER AIRCRAFT  FORECASTS 

Calculat ion  of   future  movements by  commuter aircraft was similar t o   t h e  

approach  used  for   intrastate   services .  Commuter aircraft  movements a t  Sydney 

Ai rpor i   a r e   fo recas t   t o  grow s lowly   i n   t he   ea r ly   yea r s   o f   t he   fo recas t   pe r iod ,  

following  the  very  rapid  recent  growth  associated  with  the  establishment  of 

the  industry.   Passenger demand w i l l  cont inue   to  grow, but most o f   t h i s  

growth w i l l  be  absorbed in   i nc reas ing   l oad   f ac to r s  and, i n   t h e  case of   the  

Sydney-Newcastle route,   increased  use of  the  larger   Twin-Otter  aircraft. 

Later i n  the   forecas t   per iod ,   the   increase   in   load   fac tors  i s  c e r t a i n   t o  be 

very much less ,   bu t   increas ing   average   a i rc raf t   capac i t ies  w i l l  keep  growth 

i n   a i r c r a f t  movements down t o  a modest r a t e .  

'OTHER AVIATION' AIRCRAFT FORECASTS 

'Other  Aviation'  includes a l l  a i r c r a f t  movements which a re   no t   regular  

passenger   f l igh ts -scheduled  by t h e   i n t r a s t a t e ,   i n t e r s t a t e  and in t e rna t iona l  

a i r l i n e s  o r  commuter s e rv i ces .  I t  consists  of  charter  (both  heavy and l i g h t  

a i r c r a f t ) ,   f l y i n g   t r a i n i n g ,   p r i v a t e  and business   f lying,  test and f e r r y  

operations,  aerial work, m i l i t a r y   f l i g h t s  and f r e igh t -on ly   f l i gh t s .  

Helicopter movements and through  f l ights   are   not   included.  

The forecas ts   a re   based  on an  analysis  of  hours  flown  using  Australia-wide 

data   for   each  of   the  major  components (char te r ,   f ly ing   t ra in ing ,   p r iva te  and 

business   f lying and a e r i a l  work). The re la t ionships   es tab l i shed   a re   used  
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t o   fo recas t   hour s  f lown i n  New South Wales for  each  major component. Future 

growth ra tes   in   the   independent   var iab les ,   g ross   opera t ing   surp lus  and a i r -  

c r a f t   r e n t a l s ,  were required.   For  the  former  the median  growth r a t e   f o r  

income was used; f o r   t h e   l a t t e r   t h e  median r a t e   f o r   i n t r a s t a t e   f a r e s  das 

used. The forecast  hours  flown  were  totalled  over  the  major components  and 

t h e   r e s u l t a n t  growth p a t t e r n  was assumed t o  be t h e  same as   the  aggregate  

growth pa t te rn   o f  a l l  cqmponents of   ' o ther   av ia t ion '   opera t ing   ou t   o f  Sydney 

Airport .   This  growth  pattern was then   appl ied   to   the   base   for  a l l  ' o the r  

a v i a t i o n '   a i r c r a f t  movements a t  Sydney Airpor t .  

The median fo recas t s  show a i r c r a f t  movements f o r   t h i s  market  category  growing 

a t  about 2 . 5  pe r   cen t   pe r  annum t o   t h e  end  of  the  century.  The fo recas t s  

f o r   t h i s   s e c t o r  presume  an  absence  of  any cons t r a in t s  on operations by t h i s  

s e c t o r  a t  Sydney Airport.  This  assumption  has  been employed throughout   this  

study,  and  applies  equally  to a l l  the  markets. However, it is  p a r t i c u l a r l y  

impor t an t   t o   s t r e s s  it i n   r e l a t i o n   t o   ' o t h e r   a v i a t i o n ' ,   b e c a u s e   c o n s t r a i n t s  

on p a r t s  of t h i s   s e c t o r  have  already  been  operating  for  several   years.  As 

a r e s u l t ,   t h e r e   h a s  been a not iceable   d ivers ion   of   l igh t   ' o ther   av ia t ion '  

t r a f f i c  from  Sydney Airport ,  which was n o t   r e f l e c t e d   i n   t h e   h i s t o r i c a l  

re la t ionships   es tabl ished  for   the  forecasts .   Unl ike  the  other   markets ,   the  

high  and low f o r e c a s t s   f o r   ' o t h e r   a v i a t i o n '   a r e   n o t   t h e   r e s u l t   o f   s p e c i f i c  

variations  of  the  assumptions on the  independent  variables,   but  simply 

represent  an a r b i t r a r y  bound s t r add l ing   t he  median fo recas t .  

DAY PROFILE FORECASTS 

Table 7 . 3  shows t h e   c s t i m a t e d   d a i l y   p a t t e r n   o f   a i r c r a f t  movements f o r  a 

F r iday   a t  Sydney A i r p o r t   i n  1985  and 2000, excluding movements f o r   ' o t h e r  

av ia t ion '  and  assuming  unconstrained  growth f o r  each  market. 

More d e t a i l e d   p r o f i l e s   a r e  shown i n  Appendix IV. The p r o f i l e s  shown i n  

Table 7 . 3  correspond t o   t h e   b u s i e s t  day  of a typ ica l  week f o r   t h e  median 

passenger  forecasts,  and  take  account  of  the  effect  of  changes  in  business/ 

non-business  passenger  mixes,  changes i n   a i r c r a f t   s p e e d ,  changes i n   r o u t e  

s t r u c t u r e  and the   i n f luence   o f   r e s t r i c t ions   caused  by curfews. 
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TABLE 7.3 - EXPECTED MEDIAN PROFILE OF AIRCRAFT  MOVEMENTS 

AT SYDNEY AIRPORT (a) 

- 
Time 
Period 

Arr ivals   Departures  

1985 2000 1985 2000 

0600-0659  9  9 7 12 

0700-0759 11 14 22  27 

0800-0859 16 20 2 1  27 

0900-0959 16 24 1 2  19 

1000-1059 14 20 16 22 

1100-1159 

1200-1259 

1300-1359 

1400-  1459 

1500- 1559 

1600-1659 

1700-1759 

1800- 1859 

1900-1959 

2000-2059 

2100-2159 

2200-2259 

2300-2359 

14 

6 

11 

1 2  

13 

1 2  

17 

14 

24 

15 

20 

3 

20 

8 

13 

1 2  

21 

14 

25 

22 

30 

15 

29 

7 

12 

12 

11 

12 

14 

17  

18 

22  

17 

12 

6 

3 

1 

16 

19 

13 

18 

14 

23 

22 

20 

24 

19 

8 

6 

1 

Total 227 303 
~~ 

235  310 , 

(a )   Excludes   'o ther   av ia t ion '   a i rc raf t  movements. F i g u r e s   r e l a t e   t o  
movements on a Friday  (a  'busy  day') of  a typical week. 
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The  demand p r o f i l e s   f o r   i n t e r n a t i o n a l   t r a v e l  were  determined  from a con- 

s ide ra t ion   o f   cu r ren t   a i r l i ne   s chedu les ,   i n t roduc t ion   o f  new f l i g h t s ,  changes 

i n   f l i g h t   p a t t e r n s  and r e s t r i c t ions   caused  by curfews a t  Sydney  and o ther  

i n t e rna t iona l   a i rpo r t s .  

The in te rs ta te   schedul ing  model out l ined  ear l ier   does   not   provide a 'wi thin-  

d a y '   p r o f i l e   o f   a i r c r a f t  movements, and it  was necessary  to   develop a 

supplementary model  which assigned  aggregate   forecasts   of   a i rcraf t  movements 

i n t o   a r r i v a l s  and departures by t ime   s lo t s .  The assignment  procedure was 

constrained by t h e  number of ava i l ab le   a i r c ra f t ,   t he   des i r ed   t r ave l   t ime   o f  

passengers and the   necess i ty   for   rou te   connec t ions .  The assignment method 

accommodated fo recas t  changes i n   a i r c r a f t   s p e e d  and t y p e ,   s h i f t s   i n   t h e  

businessjnon-business mix, and  changes i n   f l i g h t   p a t t e r n s .  A desc r ip t ion  

of t h e  method of  assignment i s  g iven   in  Appendix 111. 

A method s i m i l a r   t o   t h a t   a d o p t e d   i n   t h e   e a r l i e r  RTFl study (RTM 1974a),  but 

based on current   t imetables ,  was used to   de te rmine   the   da i ly   pa t te rn  o f  

i n t r a s t a t e  and commuter s e rv i ces .  

The f o r e c a s t   p r o f i l e s   f o r  a busy  day,  although  reasonably  representative  of 

t he   t o t a l   s cene ,   a r e   no t   necessa r i ly  so for  each  market  category.  In  the 

case o f  i n t e r s t a t e   t r a v e l ,   f o r  example, t h e  busy  days  of a t yp ica l  week a r e  

Friday  and Sunday.  Although t h e   t o t a l  movements on each  of  these  days  are 

approximate ly   equal ,   the   p rof i le   for  a Sunday i s  v e r y   d i f f e r e n t   t o   t h a t   f o r  

a Friday.  There i s  l i t t l e  o r  no t rave l   for   bus iness   purposes  on a Sunday. 

A i rc ra f t  movements sp read   fu r the r   i n to   t he  day  and  peak  very much l a t e r   i n  

the  evening. I t  should   a l so   be   no ted   tha t   a r r iva ls   a re   no t   equa l   to  

departures   in   Table  7 . 3 .  This i s  explained by t h e   f a c t   t h a t   t h e   p r o f i l e s  

a re   on ly   fo r  one  day,  and a r r i v a l s  and  departures would  be equalised  over 

a longer  period. Day p r o f i l e s  were not   p roduced   for   ' o ther   av ia t ion ' .  

Avai lab le   in format ion   ind ica tes   tha t   a i rc raf t  movements f o r  t h i s   s e c t o r  

va r i ed   e r r a t i ca l ly   i n   t he   sho r t - t e rm.  



CHAPTER 8 - CONCLUDING REMARKS 

Assessment of   fu ture   a i rpor t   requi rements   for  Sydney is c l e a r l y  a complex 

process,   involving many s o c i a l ,  economic  and technical  issues.   This  Paper  has 

presented  comprehensive  details  of  one  aspect  of  the BTE's involvement i n  the  

assessment  process. The end r e s u l t   o f   t h i s  involvement was t o   a r r i v e  a t  a s e t  

of models  which  would descr ibe demand for   passenger  travel by a i r  as it a f f e c t s  

Sydney.  These  models were then  used t o   f o r e c a s t   l i k e l y   l e v e l s   o f   p a s s e n g e r  

and a i r c r a f t  movement a t  Sydney Ai rpor t   t o   t he   yea r  2000.  While t h e  models 

themselves   are   of   considerable   value  in  a broad  sense,   pr imary  interest  a t  

t h i s   s t a g e  i s  centred on the   fo recas t ing .p rocedure   fo r  which they were used. 

The resul ts   indicate   that   wi th   unconstrained  growth,   passenger  movements a t  

Sydney Airport  by the  year  2000 could  be  almost  f ive  t imes  the 1976 l e v e l   i n  

some circumstances. Over t h e  same pe r iod ,   a i r c ra f t  movements could more than 

double  (again  in  the  appropriate  circumstances).  The discrepancy  between  these 

f igu res  i s  due t o   i n c r e a s i n g   a i r c r a f t  size,  changes i n  passenger   load  factors  

and va r i a t ions   i n   t he   ba l ance  between the  var ious markets involved. The BTE's 
nedian  forecasts ,  however,  suggest  that  passenger movements a t  Sydney Airport  

i n   t h e   y e a r  2000 would be  around 28 mill ion,   an  increase  of some  275 per  cent 

over   the 1976 l e v e l ,  The co r re spond ing ,a i r c ra f t  movement f igu re  would  be 

267,000 (an  increase  of  around 75 pe r   cen t ) .  

Despite  these  dramatic  increases,   the  forecast   growth  rates  in  passenger 

movements are lower  than  those  recorded  in a l l  categories  examined over   the 

decade t o  1976. The fo recas t  growth i n   a i r c r a f t  movements is also  lower  than 

gene ra l   h i s to r i c   l eve l s .  

There i s  obviously a grea t   dea l   o f   uncer ta in ty   assoc ia ted   wi th   forecas t ing  

events  over 20 years  ahead.  This i s  pa r t i cu la r ly   t he   ca se   i n   an   i ndus t ry   a s  

dynamic  and  complex as a i r   t r ave l .   Th i s   unce r t a in ty   has  been  recognised t o  

some extent  by the  provis ion  of   high and low fo recas t s .  

A major   cont r ibu t ion   of   th i s   s tudy   has  been the   spec i f i ca t ion   o f  a framework 

within which the   var ious   fac tors   tha t   bear  upon t h e  number o f   a i r c r a f t .  movements 

a t  Sydney can  be in tegra ted .   Cons iderable   ana lys i s   o f   ind iv idua l   fac tors   has  

been  undertaken  but i t  would c l e a r l y  be a wor thwhi le   ac t iv i ty   to   car ry   ou t  
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fu r the r   r e sea rch   i n  a number o f  areas.  For example, fur ther   research  i s  

needed on passenger demand r e l a t ionsh ips  and on l i k e l y   f u t u r e   t r e n d s   i n  some 

explanatory  factors  such  as income, f a r e s  and the   qua l i t y   o f   s e rv i ce .  Advances 

in   t hese   a r eas  would of  course be usefu l   in   assess ing   the   ou t look   for   -v ia t ion  

ac t iv i ty   th roughout   Aus t ra l ia ,  and not   s imply   a t  Sydney. 

F ina l ly ,   the  BTE r epea t s   t ha t   cho ice  o f  va lues   fo r  some of   the  underlying 

determinants  of demand used i n   t h i s   s t u d y  was not   p r imar i ly  a BTE r e spons ib i l i t y  

The va lues   in   ques t ion  were l a i d  down by the  Forecast ing  Consul ta t ive Group s e t  

up in   suppor t   o f   the  MANS study. 



APPENDIX I 

SPECIFICATION OF PASSENGER DEMAND MODELS 

This Appendix descr ibes   the  approach  used  in   this   s tudy  to   analyse a i r  
passenger   t ransport  demand. I t  a l so   descr ibes   the  statistical r e l a t ionsh ips  

upon  which the   fo recas t s   i nc luded   i n   t h i s   Pape r  were based. Brief desc r ip t ions  

o f   t he   va r i ab le s  are provided  with  the  presentat ion of the  equat ions.  More 

de t a i l ed   desc r ip t ions  of va r i ab le s  and i nd ica t ions  of da ta   sources  are 
provided i n  t h e  last  Sec t ion   o f   t h i s  Appendix. 

The models described below are   essent ia l ly   long- te rm models  which seek   t o  

explain  changes  in  passenger  flows (numbers of t r i p s ) ,   b o t h   a c r o s s   o r i g i n -  

d e s t i n a t i o n   p a i r s  and  over time, i n  terms of  changes i n  sacio-economic  factors 

a f f e c t i n g  demand. The models  developed  attempt to   descr ibe  average  behaviour  

pa t t e rns  of t rave l le rs   in   var ious   marke ts .  To t h i s  end, t o t a l  demand was 
d i saggrega ted   i n to   i n t e rna t iona l ,   i n t e r s t a t e ,   i n t r a s t a t e ,  commuter and ' o the r  

av ia t ion '  markets, and each  market was examined separately.  The i n t e r n a t i o n a l ,  

i n t e r s t a t e  and in t ras ta te   marke ts  were fur ther   analysed by t r ip   pu rpose .  

The demand re la t ionships   a re   der ived  from an econometric  analysis of pooled 

cross-sect ion and t ime-ser ies   data   for   each  of   the  markets  examined (with  the 

except ion  of   'o ther   aviat ion '  where t ime-ser ies  methods  were generally  used).  

The pooled  approach  involved  re la t ing,   in  a s ingle   equat ion ,   d i f fe rences   in  

passenger  flows  both  across  routes and across time to  corresponding  differences 

in   exp lana to ry   f ac to r s   a f f ec t ing  demand. Least squares  regression  techniques 

were used to   de te rmine   the   coef f ic ien ts   o f  demand. For some minor  sub-markets 

of t he   i n t e rna t iona l  market it was not   poss ib le  (due t o  a lack of sui , table  

da t a )   t o  model demand behaviour  using  this  approach.  In  these  instances,  a 

simple  time-series  approach was used to   exp la in   t he   h i s to r i ca l   t r end .  

Most o f  t h e  models used  did  not assume a lag  in   adjustment   of  demand t o  changes 

in   explana tory   var iab les .  The models f o r   i n t e r n a t i o n a l   t r a v e l   f o r   b o t h  

business and non-business  purposes by Aus t ra l ian   res idents  were exceptions,  

however. They included  lagged  dependent   var iables   to   a l low  for   these  effects .  
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Regression models  wer.e cal ibrated  for   var ious  passenger   market   categories .  

The categories  associated  with  each  market f o r  which regress ion  models  were 

ca l ib ra t ed   a r e  shown in   Table  1.1. For some market  categories  (e.g.  long- 

te rm  a r r iva ls  by overseas   res idents ) ,   sa t i s fac tory   re la t ionships   expla in ing  , 

flow patterns  could  not  be  found. 

The broad  approach  adopted  involved  estimation  of  functional  relationships 

between demand and a range  of   explanatory  var iables   including  fares ,  income 

l e v e l s  and populat ion  levels .  The income  measure  used was disposable income 

per  head  of  population,  deflated by t h e  consumer pr ice   index (CPI). The 

measure  of f a r e s  was a weighted  index o f  the  var ious  types  of   t ickets ,   again 

def la ted by t h e  C P I .  The way i n  which t h e  income and fa re   var iab les  were 

constructed  var ied between  markets. The construct ion  of   these  (and  other)  

var iables  i s  d iscussed   la te r .  

In   addi t ion ,   spec ia l   var iab les   expla in ing   growth   in  demand s p e c i f i c   t o  

par t icu lar   marke ts  were a l so   incorpora ted   in to   the  model formulations.  These 

inc luded   t rade   var iab les ,   migra t ion   e f fec ts  and a t t r i b u t e s  of  competing modes. 

For many 0 - D  p a i r s  and  time  periods, demand  was a f f ec t ed  by i n t r i n s i c  

c h a r a c t e r i s t i c s  and seasonal  factors.   Appropriate  al lowance f o r  these 

e f f e c t s  was  made by the  inclusion  of  dummy va r i ab le s   i n   t he  model formulations. 

These var iables  do not   themselves   en te r   the   re la t ionships   used   for   forecas t ing  

(as   explained  in  Appendix 11) and they  are  not  included  in  the  mathematical  

descr ipt ions o f  t he  models to   fol low.  

In   a l l   cases   the  mathematical   funct ion  re la t ing  the  independent  and dependent 

var iables  was chosen on t h e   b a s i s   o f   b o t h   s t a t i s t i c a l  and t h e o r e t i c a l   c r i t e r i a .  

INTERNATIONAL TRAVEL - SHORT-TERM  E.K)VEMENTS 

To es t ab l i sh   t he   f ac to r s  which inf luence   shor t - te rm  t rave l   to  and from 

Australia,   four  behavioural models  were developed.  These models  examined 

t h e  demand p e r   c a p i t a   f o r :  

. Overseas  business  travel by Austral ians;  

. Overseas  non-business  travel by Austral ians;  
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TABLE I. 1 - CATEGORIES MODELLED WITHIN MARKETS 

Market  Categories  Model  led 

International  Short-term  passenger  movements  by  Australian  residents 
travelling  for  business  purposes 
Short-term  movements  to  Australia  by  overseas  residents 

Interstate 

Intrastate 

travelling  for  business  purposes 
Short-term  movements  by  Australian  re 
non-business  purposes 
Short-term  movements  to  Australia  by 
travelling  for  non-business  purposes 
Long-term  arrivals  by  Australian  resi 

sidents  travelling  for 

bverseas  residents 

dents 
Long-term  departures  by  Australian  residents 
Long-term  departures  by  overseas  residents 
Transit  I and Transit  I1  passengers (a) 

Total  passenger  movements  (excluding  Transit  IV  passengers) 
Passenger  movements  (excluding  Transit  IV)  for  business 
purposes 
Passenger  movements  (excluding  Transit  IV)  for  non-business 
purposes 

Total  passenger  movements 
Passenger  movements  for  business  purposes 
Passenger  movements  for  holiday  purposes 
Passenger  movements  for  the  purpose of visiting  friends  and 
relatives 

Commuter  Total  passenger  movements 

Other  Aviation  Hours  flown  in  the  charter  sector 
Hours  'flown  in  the  business  and  private  sector 
Hours  flown  in  the  aerial  work  sector 

(a) For  definitions of the  various  categories of 'transits',  see  Chapter 4. 
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. Business  travel  to.   Australia by overseas   res idents ;  

. Non-business t r a v e l   t o   A u s t r a l i a  by  overseas  residents.  

The basic  sources  of demand da ta  were t h e   q u a r t e r l y   s t a t i s t i c s  on overseas 

a r r i v a l s  and departures  published by the  Austral ian Bureau o f   S t a t i s t i c s  

(ABS 1976a and e a r l i e r   i s s u e s ) .  The ABS de f in i t i on   fo r   sho r t - t e rm  t r ave l  was 

adopted.   Short- term  t ravel lers   are   those whose ac tua l  o r  intended  period  of 

s tay  or   absence i s  less   . than 1 2  months. 

The analyses   used  quarter ly   data   over   the  per iod March 1964 t o  September  1975, 

and  covered  14  major  overseas  originsjdestinations. The overseas   countr ies  

included  as   or igins  and des t ina t ions   i n   t he   ana lyses  were Canada, F i j i ,   France ,  

Germany; Greece,  Indonesia,  Italy,  Japan,  Malaysia/Singapore, New Zealand, 

Papua-New Guinea,  South  Africa,  United Kingdom and the  United  States .  

During the   ana lys i s   pe r iod ,   t he  ABS made  some changes t o  i t s  s t a t i s t i c a l  

s e r i e s ,  which necess i t a t ed  making some m o d i f i c a t i o n s   t o   t h e   o r i g i n a l   d a t a   i n  

o r d e r   t o   e s t a b l i s h  a cons is ten t   da ta  set .  The p r inc ipa l  changes  concerned 

modification of passenger movements for the   per iod 1974-75 to   exclude  sea 

t r a v e l ,  and adjustment of t r a v e l   d a t a   p r i o r   t o  1974 t o  e s t a b l i s h   t h e   u l t i m a t e  

o r  main d e s t i n a t i o n s   r a t h e r   t h a n   t h e   i n i t i a l   d e s t i n a t i o n s  o r  por t s   o f  

disembarkat ion  for   Austral ians   t ravel l ing  overseas .  The method developed 

i n   t h e  R. Travers blorgan study (RTM 1974a) was used   for   th i s   purpose .   Fur ther  

d e t a i l s   a r e   g i v e n   l a t e r   i n   t h i s  Appendix. The equations  developed  for  these 

four   ca tegor ies   o f   in te rna t iona l  a i r  t rave l   a re   p resented  below (1) , 

Business  Travel By Australians 

BA0 = 0.956 BAO-l + 0.061 F 3 1  - 24.31 RF 
(59.1) (2.73 (-3.4) 

with R = 0.91 - 2  

(1) The values   in   brackets   are   values  which ind ica te   the   conf idence   tha t  
can be p l aced   i n   t he   coe f f i c i en t   e s t ima tes .  They a re   equa l   t o   t he  
coefficient  estimates  dixrided by the   s tandard   e r ror  o f  es t imate .  ' R  
provides a measure  of  the  explanatory p2wer of   the   equat ions   in   p red ic t ing  
the   l eve ls   o f  demand pe r   cap i t a .  The R measures  have  been  adjusted for 
degrees of freedom. 

-2 
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where BA0 i s  bus iness   t rave l  by Australians  going  overseas  divided by t h e  
population  of  Australia 3 

BAO-l i s  BA0 in   the   p rev ious   quar te r - ,  

RM i s  real impor ts   per   cap i ta   in to ,   Aus t ra l ia  from the  overseas  
country,, 

and RF i s  t h e  real fare   index.  

Business  Travel by Overseas  Residents 

BOA = 35.02 In RM + 15.80 In RX - 25.25  In RF . 

(2.9)  (2.3)  (-4.4) 

where RM and RF a r e  as defined i n  Equation I .  1, 
BOA is bus iness   t rave l  t o  Aus t r a l i a  by overseas   res idents   divided 

by the  population  of  country o f  o r i g i n ,  

and RX is  real exports from Aust ra l ia   to   the   overseas   count ry .  

Non-Business  Travel  by  Australians 

LA0 = 583.6 R I  + 0.002 M1 - 258.4 RF + 0.625 LAO-l 
(2.4)  (4.2)  (-3.1)  (14.5) 

+ 0.222 LAOm2 
(4.9) 

with E2 = 0.79 

where RF i s  as defined  in  Equation I .  1, 

LA0 is  l e i s u r e   t r a v e l  by Australians  going  overseas  divided,  by 
the  population  of  Australia. ,  

LAO-l i s  LA0 in   the   p rev ious   quar te r ,  

LAO-2 i s  LA0 two quarters   ago,  

R I  i s  r e a l  income,  measured i n  t h i s   c a s e  on  a per c a p i t a   b a s i s  
in   the  country  of   res idence,  

and M1 is  the  proport ion  of   the  Austral ian  populat ion  born  in   the 
overseas  country. 
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Non-Business  Travel by Overseas  Residents 

LOA = 361.6 R I  - 287.8 RF - 108.6 EX + 0.053 M 1  
( 3 . 1 )  (-16.1)  (-6.2)  (10.6) 

+0.113 MO 
(10.6) 

with E2 = 0.83 

where RF i s  as  defined  in  Equation 1.1, 

R I  and M1 are   as   def ined   in   Equat ion   1 .3 ,  

LOA i s  l e i s u r e   t r a v e l   t o   A u s t r a l i a  by overseas  residents  divided by 
the  populat ion o f  country o f  o r ig in ,  

EX is  the  exchange r a t e ,  

and MO i s  t h e  number o f  Australian-born  permanent  residents  in  the 
overseas  country. 

INTERNATIONAL TRAVEL - LONG-TERt.1 bDVEblENTS 

In th i s   Paper ,   the  ABS d e f i n i t i o n  of  long-term  travel  as  journeys  taking 

longer  than  twelve months has  been  used. The ABS b reaks   t h i s   t r ave l   i n to  

two groups - 'Aus t ra l ian   res idents '  and ' ove r seas   v i s i t o r s ' .  For  each  group, 

a r r i v a l s  and departures were  examined separately.  The ana lys i s  i s  based on 

annual  data,   and  the  results  are  given below. 

Arr ivals  by Austral ian  Residents  

AA = 187844 + 2 2 0 1  P I  
( 5 . 6 )  - (7.6) 

with R = 0.86 -2 

where AA i s  t h e  number o f  a r r i v a l s  by  Australians, 

and P I  i s  an  index  of  Australian  population. 
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Departures  by  Australian  Residents 

AD = -59079 + 1126  PI 
(- 2.3) (4.7) 

where AD is  the  number of departures  by  Australians, 
PI  is  as'defined  in  Equation I .  5. 

Arrivals  by  Overseas  Residents 

Overseas  long-term  visitor  arrivals  have  been  subject  to  large  fluctuations 
over  time.  Since  no  trend  was  evident  and no satisfactory  relationship  for 
the  flow  pattern  was  found,  the  average  figure  over 9 years to 1975 of 26,000 
a  year  was  used  as  an  indication of future  demand in  this  travel  market. 

Departures  by  Overseas  Residents 

OD = -18845 + 3957 M1 
(-4.3)  (8.91 

where  OD  is  the  number of departures  from  Australia  by  overseas 

and  M1  is  an  index of migrant  population in Australia. 
residents, 

INTERNATIONAL  TRAVEL - PERMANENT  MOVEMENTS 

The  number of permanent  movements  into  and  out of Australia  is  largely  a 
function of  the  Commonwealth  Government's  policy  towards  migration.  Over 
the  nine  years  to 1975, the  average  net  immigration  was 100,000 a  year,  but 
in 1975 this  had  dropped  to  25,000.  This  Paper  assumes an' average  net 
immigration  figure of 50,000  a  year  which is the  figure  used  by  the  Australian 
Bureau of Statistics (ABS 1977c) in  projections of population,  and  by  the 
National  Population  Inquiry  (1975)  to  illustrate  their  populations  projections. 
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ABS s t a t i s t i c s  on overseas   arr ivals  and departures (ABS 1976a  and e a r l i e r  

i s s u e s )   p a r t i t i o n   t h e  permanent a r r i v a l s   i n t o  two ca tegor ies   ' a ss i s ted  

s e t t l e r s '  and ' o t h e r   s e t t l e r s ' .  The number o f   ' o t h e r   s e t t l e r s '  remained 

r e l a t i v e l y   s t a b l e   o v e r   t h e  9 years   to  1975, a t  an  average  level  of 52,500 

per  annum. However, t h e r e  have  been  considerable   f luctuat ions  in   the number 

o f   ' a s s i s t e d   s e t t l e r s ' ,  due t o  changes i n  migration  policy.  

Permanent departures   are   a lso  broken  into two ca t egor i e s   - ' f o rmer   s e t t l e r s '  

and ' o t h e r   r e s i d e n t s ' .  Both of  these  categories  remained  reasonably  stable 

over   the 9 yea r s   t o  1975, a t  average  levels  o f  25,600  and  10,600  per annum, 

respectively.   These  average  f igures were used i n   t h i s   s t u d y   t o   f o r e c a s t  

permanent movements. 

If the  average numbers of  permznent a r r i v a l s  by ' o t h e r   s e t t l e r s '  and  permanent 

departures  are  maintained, and a net  immigration f l o w  of 50,000 a year is t o  

be  achieved,   the   total  number of  permanent  passenger movements will be 122,400 

per  annum. 

INTERNATIONAL TRAVEL - TRANSIT MOVEhIENTS 

From ABS s t a t i s t i c s ,  two types   o f   in te rna t iona l   t rans i t   passengers  can  be 

iden t i f i ed" ) .   'T rans i t  I '  re fers   to   passengers  who a r r i v e  on an in t e rna t iona l  

f l i g h t  and leave  the  t ransi t   lounge  but   subsequent ly   leave  Austral ia  on an 

i n t e r n a t i o n a l   f l i g h t .   ' T r a n s i t  11' re fers   to   those   passengers  who remain 

wi th in   t he   i n t e rna t iona l   t r ans i t   l ounge   be fo re   l eav ing   Aus t r a l i a  on an 

i n t e r n a t i o n a l   f l i g h t .  A simple  trend  analysis  using  annual  data was ca r r i ed  

out   to   es t imate  combined Trans i t  I and Transi t  I1 l eve l s .  The r e s u l t s   a r e   a s  

follows : 

TR = 43983 + 15511 t 
(16.4)  (22.5) 

with E* = 0.99 

where TR i s  t h e  sum of  Transit  I and Trans i t  I1 passengers, 

and t i s  t ime  in   years ,   wi th  1970 = 1. 

(1)  Note t h a t  two other   type of t r a n s i t  movements ( 'T rans i t  111' and 
'Trans i t   W' )   a re   a l so   cons idered   la te r .  
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INTERSTATE  TRAVEL 

The  interstate  air  passenger  market  was  initially  classified  'into  three 
categories,  namely  business  travel,  non-business  travel,  and  'Transit  IV' 
travel  (passengers  travelling  on  a  domestic  flight  to  connect  with  an  inter- 
national  flight).  Transit  IV  passengers  were  excluded  from  the  analysis  of 
interstate  journeys,  as  .they  are  primarily  determined  by  factors  affecting 
international  travel  and  not  by  those  factors  thought  to  influence  typical 
interstate  travel. 

Insufficient  survey  data  were  available to model  the  business  and  non-business 
sectors of the  market  separately,  using  pooled cross-section/time-series data. 
To overcome  this  problem,  the  main  emphasis  was  placed  on  explaining  the 
growth in demand  for  total  (business  and  non-business  aggregated)  interstate 
travel. The analysis  covered  the  12  most  important  interstate  routes  (or, 
more  correctly,  origin-destination  pairs)  which  together  account  for 
approximately 80 per  cent of the  total  interstate  passenger  movements  by  air. 
The 0-D pairs  included  in  the  model  were  Sydney-Melbourne,  Sydney-Brisbane, 
Sydney-Adelaide,  Sydney-Perth,  Sydney-Canberra,  Sydney-Coolangatta,  Melbourne- 
Adelaide,  Melbourne-Tasmania,  Melbourne-Brisbane,  Melbourne-Perth,  Melbourne- 
Coolangatta,  Adelaide-Perth.  It  should 'be noted  that  no  distinction  is  made 
between  travel  originating  at  the  two  ends of a  particular 0-D pair.  Thus, 
Sydney-Melbourne  travellers  include  Sydney-based  travellers  with  Melbourne  as 
their  destination and Melbourne-based  travellers  with  Sydney  as  their 
destination.  The  analysis  examines  the  variation  between  the  numbers  of 
persons  travelling  on  these  routes  using  quarterly  data  from  September  1968 
to June  1976.  The  basic  sources  for  demand  data  were  the  stage-length  (1) 
passenger  levels  available  from  the  Commonwealth  Department of Transport and 
origin-destination  information  made  available  by  the  airlines. A matrix of 

0-D flows  over  the  period  was  developed  from  these  sources. 

To permit  allocation  of  forecasts of total  interstate  traffic  into  business 
and  non-business  categories,  separate  subsidiary  analyses of business  travel 
and  non-business  travel  were  carried  out  using  interstate  trip  purpose  data 
obtained  from the  1973 R. Travers  Morgan  survey  (RTM  1974a). 

(1) Stage-length  statistics  give  the  number of passengers  who  travelled 
between  particular  cities,  and  include  through  passengers.  Travellers 
from  Sydney  to  Hobart,  for  example,  are  included  in  both  the  Sydney- 
Melbourne  and  the  Melbourne-Hobart  stages. 
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Tota l   In t e r s t a t e   T rave l  

" D -  0.446  In R I  - 0.137 In P - 0.284 I n  RF - 0.144 In RF 
(cc' 

(1.9) 
P (6.0) ( -7 .7)  (-9.2)'  (-1.4) 

with R = 0.90  -2 

where D i s  to ta l   passenger  movements, 

P i s  the  population  product f o r  the  o r ig in /des t ina t ion   pa i r ,  

R I  i s  r e a l  income,  measured in   t h i s   ca se   a s   d i sposab le  income 
per   person  in   the  Austral ian  labour   force,  

RF i s  r e a l  a i r  fa res   p lus   access  and egress   costs ,  

and . C C  i s  the   pe rce ived   cos t   o f   ca r   t r ave l   i n  real terms. 

In te rs ta te   Trave l   for   Bus iness  Pumoses 

In BU = 0.948  In P - 0.855 In RF 
(9.6)  (-3.8) 

(I. 10) 

with R = 0 . 9 3  
-2 

where P and RF are  as  defined  in  Equation  1.9,  

and BU i s  t h e  number o f  passengers   t ravel l ing f o r  business  reasons. 

I n t e r s t a t e   T r a v e l   f o r  Non-Business  PurDoses 

In NB = 0.444 I n  P - 1.264  In RF 
(5.7) ( -7 .0)  

with R2 = 0 . 9 1  

where P and RF a r e  as defined  in  Equation I .  9, 

and NB i s  t h e  number of   passengers   t ravel l ing f o r  non-business 
reasons.  

(1.11) 
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INTRASTATE TRAVEL 

I n t r a s t a t e   t r a v e l  i s  defined  here as t r a v e l  on the  scheduled  services   of   Anset t  

Airlines o f  New South Wales  and East-West Air ' l ines.  The ana lys i s  is based upon 

annual demand fo r   pas senge r   s e rv i ces   t o  31 regional   centres ,   dur ing  the  e ight-  

year  period  ending  June 1975. 

A s  these  a i rports   serve  regional   populat ions (and not   jus t   the   nearby   la rge  

towns),  information  derived  from  the  1973 R. Travers  Morgan.survey (RTM 1974a) 

was used as a guide   to   def in ing   na tura l   ca tchment   a reas   for   the   a i rpor t s .  The 

l o c a l  government areas (LGA's) comprising  these  catchment  areas are shown i n  

Table 1 .2 ,  and information on these LW's provided  the  basic  socio-economic 

da ta   for   the   reg iona l   cen t res .  A l l  LGA's were t rea ted   equal ly ,  and  no  attempt 

was made to   weight   the  populat ions  according  to   their   locat ion  in   the  catchment  

area. 

A s  f o r   t h e   i n t e r s t a t e  a i r  transport  market,  emphasis was placed on explaining 

changes i n   t h e  demand p a t t e r n   f o r   t o t a l   i n t r a s t a t e   t r a v e l   [ b u s i n e s s  and  non- 

business)  using  pooled cross-section/time-series data.   Subsidiary  analyses  of 

business and  non-business  travel were car r ied   ou t   us ing   c ross -sec t ion   da ta  

provided  by  the  1973 R .  Travers Morgan survey (RTM 1974a). The non-business 

market was fur ther   d i saggrega ted   in to   ho l iday   t rave l  and t rave l   for   the   purpose  

o f   v i s i t i n g   f r i e n d s  and r e l a t i v e s .  

To ta l   In t r a s t a t e   T rave l  

D = 28.0 In  P + 594.4 I n  R I  - 172.5  In RF - 171.9  In (X> (1.12) 
T 

(4.0) (5.9)  (-4.4)  (-4.4) 

with 

where 

and 

F2 = 0.68 

D,P and R I  are as defined  in  Equation  1.9,  

RF i s  r e a l  a i r  f a re s ,  

T i s  to ta l   t rave l   t ime  ( inc luding   access  and egress  t imes),  

K is  dis tance by road  in   ki lometres .  

68 



TABLE 1 . 2  - CATCHMENT AREAS FOR INTRAST.4TE AIRPORTS 

Airport  Catchment  Area(a) 

ALBURY NSW: Albury(C), Hume Culcairn,  Holbrook, Corowa, Berrigan 

Vic: Wodonga, Chiltern,   Rutherglen, Beechworth,  Yackandandah, 
Towong, Wangaratta (C. of),   Wangaratta  (Shire) 

ARMIDALE 

BATHURST 

BOURKE 

BROKEN H I L L  

CAS I NO 

COBAR , 

COFF ’ S HARBOUR 

COOblA 
COONABARABRAN 
COONAMBLE 

COWRA 

DUBBO 

GLEN INNES 

GRAFTON 

INVERELL 
KEMPSEY 
MERIMBULA 

MOREE 
MUDGEE 
NARRABRI 
NARRANDERA 
NYNGAN 
OILANGE 
PARES 
PORT MACQUARIE 
TAMWORTH 

TAREE 

WAGGA 

WALGElT 

Armidale(C), Dumaresq, Ural la ,  Guyra 

Bathurst  (C),  Turon,  Abercrombie 

Darling 

Broken Hill(C),  Central  Darling,  Unincorporated  Area 

Casino(M), Woodburn, Terania ,  Byron, Tintenbar,  BallinaCM), 
Tomki, Gundurimba,  Lismore (C), Mullumbimby(M) , Kyogle 

Cobar 

Nambucca, Bellingen,  Coff’s  Harbour 

Bibbenluke, Bombala(bi), Snowy River, Cooma(M) 
Coonabarabran 
Coonamble 

Cowra(M) , Young(b1) , Grenfell(M), Boorowa, Kaugoola, Weddin, 
Burrangong 
Dubbo(C), Talbragar,  Timbrebongie,  Wellington, Warren, 
Gilgandra 

Glen  Innes(M),  Severn,  TenterfieldlM) 
Ulmarra, Nymboida, Grafton(C), Maclean 

Inve re l l  (M), Yallaroi,   Ashford,   MacIntyre  (both  parts)  
Kempsey  (M), Macleay 
Bega(M), Imlay, Mumbulla 

Moree (M), Boomi, Boolooroo 
Mudgee (M) ,  Cudgegong 
Narrabri(M), Namoi 
Narrandera,  Leeton 
Bogan 
Orange ( C ) ,  Canobolas,  Lyndhurst , Boree 
Parkes,  Forbes, Goobang, Jemalong, Condobolin(b1) 
Por t  Macquarie(b1) , Hastings 
Tamworth(C), Peel, Cockburn, hlanilla, Gunnedah(b1) , Walcha, 
Barraba,   Quirindi,  Tamarang, Sundle,  Liverpool  Plains 

Taree (M) , Manning, h’ingham (?l) 

Wagga(C),  Kyeamba, Lockhart,  Mitchell,  Junee(M),  Illabo, 
Gundagai, Deni l iquin,  Coolamon, Urana 

Walgett 

(a) (C) s tands  for   Ci ty;  (M) s tands f o r  Munic ipa l i t y ;   a l l   o the r  names 
a r e   s h i r e s .  
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Intrastate   Travel   for   Business   Purposes  

T 
BU = 114.5 P - 51.7 RF - 17.2 (X) 

(9.4)  (-4.6)  (-3.4) 

with E2 = 0.89 

where P is  as  defined  in  Equation  1.9,  

BU i s  as  defined  in  Equation I. 10,  

and RF, T and K are as   def ined  in   Equat ion 1.12. 

Intrastate   Travel   for   Holiday  Purposes  

H0 = 22.3 P + 93.8 R I  - 28.6 RF - 7.8 (K) T 

(4.8)  (4.2)  (-3.4)  (-3.3) 

where P and R I  a r e  as defined i n  Equation  1.9, 

RF, T and K are  as  defined  in  Equation I.  12 ,  

and H0 i s  t h e  number  of holiday  .passengers.  

Intrastate   Travel   for   Visi t ing  Fr iends  and  Relat ives  

VR = 1362.4 In  P + 1136.7 In R I  - 994.6  In RF 
(6.4).  (3.1)  (-2.8) 

where P and R I  are  as  defined  in  Equation  1.9,  

RF i s  as   def ined  in   Equat ion 1.12,  

and VR i s  the  number of   passengers   v i s i t ing   f r iends  o r  r e l a t i v e s  

COMMUTER TRAVEL 

(I. 13) 

(I. 14) 

(1.15) 

Commuter operat ions  are   def ined  as   those which operate  under  Regulation 203 

of t h e  A i r  Navigation  Regulations. Annual s t a t i s t i c s   f o r   t h i s   c a t e g o r y   o f  

t r a v e l  have  been  available from  1967.  During th i s   pe r iod ,   t he  commuter markets 
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i n  NSW underwent  very  rapid  development.  This  development  phase i s  a 

p a r t i c u l a r l y   d i f f i c u l t  one i n  which t o   e s t a b l i s h   t h e   p a r a m e t e r s   l i k e l y   t o  

determine  long-run  growth. I t  was decided  to, make 1971 t h e   i n i t i a l   y e a r   f o r  

t h e  demand ana lys i s .  The ana lys i s  was based on da ta  f o r  6 routes   over   the  6 

years  beginning  with  the  year  ending  June 1971. The routes  modelled  were 

Sydney-Newcastle, Sydney-Nowra/Moruya, Sydney-Scone, Sydney-Young/Cootamundra, 

Sydney-Tumut and Sydney-Gunnedah. The ca tchment   a reas   for   the   reg iona l   a i rpor t s  

involved  in   these  routes   are  shown in   Table   1 .3 .  The routes  modelled do no t  

cover a l l  commuter t r a v e l   i n t o  Sydney. . In   June 1976, these   s ix   rou tes   accounted  

f o r  88 pe r   cen t   o f   t he   t o t a l  commuter t r a f f i c .  

The r e l a t ionsh ip   e s t ab l i shed  was: 

D -  189.5  In R I  - 23.6 In  P - 30.2 I n  (-) - 22.0  In RF (1.16) 
RF 

" 

P (1.5)  (-3.2)  (-1.2) cc (0.71 

with = 0 . 6 1  

where D ,  P ,   R I  and CC a r e  as defined  in  Equation  1.9,  

and RF i s  as def ined  in   Equat ion 1 . 1 2 .  

OTHER AVIATION 

'Other   aviat ion '   includes a l l  a i r c r a f t  movements which are   not   regular   passenger  

f l igh ts   scheduled  by t h e   i n t e r n a t i o n a l ,   i n t e r s t a t e  and i n t r a s t a t e   a i r l i n e s ,  o r  

by commuter s e rv i ces .  I t  includes  char ter   (both heavy a i r l i n e  and l i g h t ) ,  

f l y ing   t r a in ing ,   p r iva t e  and bus iness   f l y ing ,   t e s t  and f e r r y ,   a e r i a l  work, 

s ea rch   and   r e scue   s e rv i ces ,   mi l i t a ry   f l i gh t s  and f r e i g h t - o n l y   f l i g h t s .  

Hel icopter   f l igh ts   and . through  f l igh ts  are not   included.  

Demand f o r   ' o t h e r   a v i a t i o n '  was measured in   terms of hours  flown  and t h e  major 

ca tegor ies  were  examined separa te ly .  Because  of some concern  over   def ini t ional  

problems,   the  pr ivate  and  business  categories  were combined,  and t e s t  and f e r r y  

operat ions were  grouped w i t h   a e r i a l  work f o r  analysis  purposes.  As s t a t i s t i c s  

on a S t a t e   b a s i s  were ava i lab le   on ly  from  1970-71, t h e  models developed were 

tested  using  annual  Australia-wide  data,  which was ava i l ab le  from  1963-64. 

Future  levels  of demand f o r  Sydney Airport  were  subsequently  determined  after 
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TABLE 1 . 3  - CATCHMENT  AREAS FOR COMMUTER AIRPORTS 

Airport 

NEWCASTLE@) Port  Stephens,  Maitland(C),  Newcastle(C),  Cessnock 
(Part)  (C) 

NOWRA/MBRUYA  Shoalhaven,  Eurobodalla 
SCONE  Gloucester,  Scone,  Murrurundi 
YOUNG/COOTAMLINDRA  Boorowa,  Demondrille,  Murrumburrah,  Young(M),  Burrangong, 

Narraburra,  Temora(M) , Cootamundra(M) , Jindalee 
TUMUT  Tumut , Tumbarumba 
GUNNEDAH  Gunnedah(M) , Liverpool  Plains 

(a) (C) stands f o r  City; (M) stands for  Municipality;  all  others  are  shires. 
(b) Includes  Newcastle  and  Belmont  Airports. 

I 

72 



consideration o f  a v a i l a b l e   S t a t e   s t a t i s t i c s  on th i s   ca tegory  of  av ia t ion  

between  1970-71  and  1975-76,  and  unpublished  information on a i r c r a f t  movements 

a t  Sydney. 

Charter 

The charter   category was modelled a f te r   e l imina t ion   of   the  commuter t r a v e l  

(already examined above).  Typical economic var iab les   o f fe red  l i t t l e  explanation 

o f  t h e  demand €or cha r t e r  and the  behavioural model was abandoned. A time- 

se r i e s   s tudy  gave the   fo l lowing   resu l t s :  

H =. 138.2 t + 1743.2 
(6.0) (15.0) 

(1.17) 

with R = 0 .83  -2 

where H i s  t h e  number of  hours  flown, 

and t i s  t ime  in   years ,   wi th  1969 = 1. 

Flying  Training 

Fly ing   t ra in ing  was sub jec t   t o  enormous va r i a t ion ,  and  no c l ea r   t r end  was 

evident.  A var i e ty   o f  models  were unsuccessful   in   obtaining any explanation 

of   the  data .  As a consequence, a five-year  average  around  1973 was taken  as 

a base  level .   This   base  level  was then assumed t o  fol low  the  t rends  in  

populat ion  levels .  

Business and Private   Flying 

Analysis o f  combined business and pr iva te   f ly ing   y ie lded  a r e l a t i o n s h i p   i n  

terms  of economic va r i ab le s :  

" H -  457.7  In S - 180.7  In R + 845.1 
N (4.2) ( - 1 . 2 )  (1.7) 

( I .  18) 

with R" = 0.75 
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where H i s  as   def ined  in   Equat ion I. 17,  

N is the   popula t ion   of   Aus t ra l ia ,  

S i s  gross   operat ing  surplus ,  

and R i s  a i r c r a f t   r e n t a l .  

Aerial  Work 

Aerial  work i s  heterogenous i n  composition. I t  inc ludes   ae r i a l   su rveys ,   ae r i a l  

spot t ing ,   adver t i s ing ,  ambulance operations,  glider  and  towing  and  search-and- 

r e s c u e   a c t i v i t i e s .  To this   grouping was added t h e  test  and ferry  category. A 

t ime-ser ies   analysis  was undertaken. The bes t   r e su l t   ob ta ined  was: 

l n  H = 0.438  In t + 55.6 
(22 .3 )  (117.5) 

with E2 = 0.98 ( I .  19) 

where H i s  as defined  in  Equation I.  17, 

and t is  time i n  years,   with 1964-65 = 1. 

DATA SOURCES 

This   Sect ion  provides   a   descr ipt ion  of   the  sources   of   data   used  in   the  passenger  

demand models.  In some cases ,   the   publ i shed   or   ava i lab le   sources   d id   no t  

p re sen t   t he   da t a   i n  a form su i tab le   for   the   econometr ic   ana lyses   descr ibed  

e a r l i e r .  Where necessary,   construct ion of  the  var iables   used and adjustments 

t o   da t a   s e r i e s   a r e   desc r ibed .  

Demand Variables 

Information on in t e rna t iona l   t r ave l  movements, categorised by t r i p   d u r a t i o n ,  

purpose,  country  of  origin and country  of   dest inat ion i s  published by t h e  ABS 

i n  i t s  s e r i e s  on ove r seas   a r r iva l s  and departures  CABS 1976a  and e a r l i e r  

i s sues ) .  

In r e l a t i o n   t o   d a t a   f o r   t h e  models of   short- term  internat ional   t ravel ,   a   change 

i n   d e f i n i t i o n  by ABS made it necessary  to  perform  adjustments  of  the  published 

da ta .   P r io r   t o  1974, t h e   d e f i n i t i o n  o f  des t ina t ion   r e fe r r ed   t o   t he   i n t ended  
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country  of  disembarkation f r o m  t h e   a i r c r a f t  which  took the  passenger from 

Australia.   This meant t h a t  i f  an Austral ian  t ravel l ing  to   an  overseas   country 

stopped  en  route a t  an   in te rmedia te   count ry ,   then   th i s   l a t te r   count ry  would be 

reported as h is   des t ina t ion .   In  hlarch 1974, t h e   d e f i n i t i o n  was changed t o  

r e f l e c t   t h e  main des t ina t ion  by ident i fy ing   the   count ry   in  which a passenger 

spent most t i m e .   S t a t i s t i c s   p r i o r  t o  1974  were adjusted  using RTM survey 

data  (RTM 1974a), which included  tables  which made it  p o s s i b l e   t o  match f irst  

and u l t imate   des t ina t ions   for   bo th   bus iness  and l e i s u r e   t r a v e l l e r s .  

S t a t i s t i c s  on  demand have  been a f f ec t ed  by changes i n   t r a v e l   p a t t e r n s  which 

have r e su l t ed  from the   in t roduct ion  o f  new f a r e   s t r u c t u r e s .   I n  1968, a Group 

Af f in i ty  (GA) arrangement was introduced on the  Austral ia-United Kingdom route 

t o   c a t e r   f o r   t h e  growing ' v i s i t i n g   f r i e n d s  and r e l a t i v e s '  (VFR) market. 

Subs tan t ia l ly   reduced   fa res  were offered  under  the GA arrangements,  but  these 

f a r e s  were not   ava i lab le   to   g roups   in   ca tegor ies   involv ing   o ther   than  VFR 

t r a v e l l e r s .  However, an  increasing number of   char ters  were operating between 

Europe  and t h e  Far East, a t t r a c t i n g   t r a f f i c  from Aust ra l ia  t o  Singapore where 

t r ave l l e r s   cou ld   j o in   such   cha r t e r   f l i gh t s .  The old ABS de f in i t i on   o f  

des t ina t ion   c lass i f ied   these   people   as   t rave l l ing   to  or from Singapore. 

In  February  1972,  the  scheduled  airlines  introduced a low-cost  Excursion  fare 

to   the   genera l   publ ic .  The f a re   a t t r ac t ed   Aus t r a l i ans  back  from t h e  Far East 

char ters .   After   the   introduct ion  of   the  Excursion  fare ,  some t r a v e l l e r s  would 

have  gone d i r e c t l y  t o  London whereas before  they would have t r a v e l l e d   t o  

S ingapore   f i r s t .  Evidence  from t h e  RTFI survey,  conducted i n  1973, suggests 

t h a t  28 pe r   cen t   o f   Aus t r a l i an   l e i su re   t r ave l l e r s   s topp ing  a t  Singapore  had 

the  UK as the i r   u l t ima te   des t ina t ion .   Th i s  was the   f ac to r   u sed  t o  a d j u s t  

t he  ABS d a t a   p r i o r   t o  1974. Between  1968  and 1972, th i s   percentage  would have 

been higher,  and the re fo re   t he  magnitude o f  t r a v e l   t o   t h e  UK has  probably  been 

underestimated  during  this  period (and,  conversely,  travel t o  Singapore 

overestimated). The s i z e   o f   t h e   e r r o r   i s   n o t  knohn. An inspec t ion  of t h e  

adjusted  data  disclosed no obvious  discont inui t ies ,  and s o  t h e   e f f e c t  on 

demand  was assumed t o  be  small. 

A s  mentioned e a r l i e r ,  measures  of demand fo r   t he   agg rega te   i n t e r s t a t e  model 

were derived from  Department  of  Transport  stage-length  data and o the r   o r ig in -  

des t ina t ion  (0-D) data .  The 0-D d a t a  were ava i l ab le  on  a qua r t e r ly   bas i s  from 
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t h e  September qua r t e r  1972 to   t he   June   qua r t e r  1976. The s tage- length  data  

were ava i l ab le  back to   t he   June   qua r t e r  1968  on  a qua r t e r ly   bas i s .  

A comparison  of  stage-length  data  and 0 - D  data   over  time f o r  a  number o f   c i t y  

p a i r s   i n d i c a t e d   t h a t   t h e r e  was a s t ab le   r e l a t ionsh ip  between t h e  two sets o f  

f igures .  Average r a t i o s   o f  0 -D passenger  flows to   s tage- length  f lows were 

ca l cu la t ed   fo r   t he   pe r iod  1972-73 t o  1975-76 f o r   t h e  c i t ies  pairs   used i n  t h e  

study.  These  ratios were applied  to  stage-length  f lows  between  June 1968  and 

September 1972 i n   o r d e r   t o   d e r i v e  0-D f lows   fo r   t ha t   pe r iod  . (1) 

For i n t r a s t a t e  0 -D demand, t h e  Department  of  Transport s t a t i s t i c s  on the  number 

of  passenger movements at  reg iona l   a i rpor t s  were general ly  assumed t o   b e  a 

fa i r   ind ica t ion   of   Sydney-or ien ted   t ra f f ic .  The f igu res  were obtained from 

various  issues  of  the  Department  of  Transpoxt  publication  covering  domestic 

a i r   t r a n s p o r t   s t a t i s t i c s  (Department of Transport  1976a  and e a r l i e r   i s s u e s ) .  

However, Albury-Wodonga was an exception.  Passenger movements a t  Albury- 

Wodonga were s p l i t  between Sydney-oriented  and  Melbourne-oriented  travel  in 

t h e   r a t i o  75:25. Sydney-Albury t r a v e l  had t o  be s p l i t   f u r t h e r  between the  

i n t e r s t a t e  and i n t r a s t a t e   a i r l i n e s .  

Department of  Transport  publications  (Department  of  Transport 1977a  and e a r l i e r  

i s sues)  were a l so   the   source   o f  demand da ta  on commuter t r a v e l .  The number of  

passengers embarked were assumed to   equa l   t he  numbers of  0 - D  passengers 

t r a v e l l i n g  on commuter s e rv i ces   i n to  and out  of Sydney. 

Models of  various components of   ' o ther   av ia t ion '  were based on Australia-wide 

data  for  hours  flown.  These were obtained from various  issues  of  Department 

of   Transport   publ icat ions  covering  hours   f lown  in   the  a i r   t ransport   industry 

(Department of  Transport 1977b and e a r l i e r   i s s u e s ) .  

Population 

In  the  internat ional   markets ,   separate  models  were  developed for  overseas-based 

and  Australian-based  travellers.  Popuiations  of  the  origin  countries  only  are 

(1)  Data f o r  Sydney-Canberra  were less comprehensive  than  €or  the  other  ci ty 
p a i r s ,  and the   es t imat ion   of   passenger   f lows   for   th i s   pa i r  i s  somewhat 
l e s s   r e l i a b l e   i n  consequence. 
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i nc luded   i n   t he  models  developed i n   t h i s   s t u d y .  The populat ion  of   Austral ia  

over   the  analysis   per iod was obtained from ABS publ ica t ions  (ABS 1977c  and 

ear l ier   i ssues) .   Sources   for   the  populat ions.   of   overseas   countr ies   were:  

. United  Nations (UN 1976  and e a r l i e r   i s s u e s ) ;  

, Organisat ion  for  Economic Cooperation  and  Development (OECD 1976  and 

e a r l i e r   i s s u e s ) ;  

. Information  supplied by the  South  African Embassy. 

The models f o r  domes t i c   t r ave l   d id   no t   d i f f e ren t i a t e  between t h e   o r i g i n  and 

d e s t i n a t i o n   f o r   t r a v e l  between a c i t y   p a i r ,   T r a v e l  demand between two regions 

i n c l u d e s   t r i p s  by people   l iving  in   each  of   the  regions.  The population 

var iab le   used   in   the   s tudy   of   domest ic   t rave l  was the  product   of   the  

populations(')  of  the two regions  involved f o r  each   c i ty   pa i r .  

The i n t e r s t a t e  demand model required  populations  of  the ABS S t a t i s t i c a l  

Div is ions   for   the   main land   s ta te   cap i ta l s ,   as   wel l   as   the   popula t ions  o f  

Tasmania, t h e  ACT and t h e   c i t y   o f  Gold Coast.  In some cases ,  i t  was necessary 

t o   e x t r a p o l a t e  between  annual ABS es t ima tes   t o   ob ta in   popu la t ion   e s t ima tes   a t  

quar te r ly   in te rva ls .   Es t imates  a t  q u a r t e r l y   i n t e r v a l s  were ava i l ab le  on  a 

State-wide  basis,  and movements i n   t h e s e  were used as a guide t o  movements 

i n   t h e   c i t y   p o p u l a t i o n s .  

The sources   for   popula t ion   da ta   used   in   the   in te rs ta te  models  were ABS 

publ ica t ions  on v i t a l  and p o p u l a t i o n   s t a t i s t i c s  (ABS 1977a  and e a r l i e r   i s s u e s ) ,  

population  estimates (ABS 1976e and e a r l i e r   i s s u e s )  and populat ion  of   pr incipal  

c i t i e s  and  towns (ABS 1976f). 

For  t h e   i n t r a s t a t e  and commuter  demand models, the  populat ions o f  t he   l oca l  

government a reas  which make up t h e  catchment  areas f o r  each   a i rpo r t  were 

required.   Tables 1 . 2  and I .  3 (mentioned e a r l i e r )   d e f i n e   t h e  catchment  areas 

for i n t r a s t a t e  and commuter a i rpo r t s   r e spec t ive ly .  The sources   for   the  

(1) The simple  average  of  the  populations was a l s o   t e s t e d   s t a t i s t i c a l l y ,  
bu t  was less   sa t i s fac tory   than   the   popula t ion   product .  
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populations were publ ica t ions   o f   the  ABS NSW Office on estimated  population 

of   municipal i t ies  and s h i r e s  (ABS, NSW Office 1976a  and e a r l i e r   i s s u e s )  and 

local  government (ABS, NSW Office 1976b  and e a r l i e r   i s s u e s ) .  

Income 

The passenger demand re la t ionships   genera l ly  employed a measure o f  

disposable income ra ther   than   gross  income,  because the  former was believed 

t o  be a more relevant  determinant  of  depnd. The major  difference  between 

the  two measures is  d i rec t   t axa t ion .  The income  measure  used i n   s p e c i f i c  

cases was t o  some ex ten t   d i c t a t ed  by access ib i l i ty   o f   da ta .   In   a l l   cases ,   the  

e f f e c t s  o f  i n f l a t i o n  were  allowed  for by d e f l a t i n g  money incomes by appropriate  

consumer pr ice   index (CPI) values.  

The income var iab le   used   in   the  model for   Austral . ians   t ravel l ing  overseas  was 

to ta l   personal   d i sposable  income  (PDI) divided by t h e  CPI fo r   Aus t r a l i a  and  by 

the  Austral ian  populat ion.  Measures of PDI and C P I  were  obtained from various 

issues   of   the   re levant  ABS publ ica t ions  (ABS 1976b  and e a r l i e r   i s s u e s  and ABS 

1975a  and e a r l i e r   i s s u e s ) .  

The income va r i ab le   fo r   t he  models fo r   ove r seas   v i s i t o r s   t o   Aus t r a l i a  was 

constructed by dividing each country's  Gross  Domestic  Product (GDP) i n  i t s  

own currency by its CPI, population, and  exchange r a t e   w i th   r e spec t   t o  

Australian  currency  in a fixed  period.  Division by t h e  exchange r a t e  (1) 

was necessary  to  allow.  comparison  of  incomes  between  countries i n  a common 

uni t   of   currency  in   the  pooled  cross-sect ion and t ime-ser ies  models. The data  

sources   for   the  GDP, CPI and exchange rate   var iables   were:  

. In t e rna t iona l  Monetary Fund f o r  GDP and  exchange r a t e s  (IMF 1976  and 

e a r l i e r   i s s u e s ) ;  

. United  Nations,  for CPI values (UN 1976  and e a r l i e r   i s s u e s ) ;  

. Papua--New Guinea  Bureau  of S t a t i s t i c s  for CPI values   for  PNG (Papua-New 

Guinea,  Bureau  of S t a t i s t i c s  1975  and e a r l i e r   i s s u e s ) .  

(1)  Measured by t h e  number o f   un i t s  of  the  foreign  country's   currency 
equiva len t   to  one Aus t r a l i an   do l l a r .  
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The income  measure  used f o r   a l l  domestic  markets was average  real   d isposable  

income'') per   person  in   the  labour   force.  The measure was derived  from  the 

Parliamentary  papers on t a x a t i o n   s t a t i s t i c s  (.Parliament  of  the Commonwealth of 

Aus t ra l ia  1976 and e a r l i e r   i s s u e s )  and  from various ABS publ icat ions.  

For i n t e r s t a t e   t r a v e l ,   t h e  incomes fo r   c i t i e s   i nc luded   i n   t he   s tudy  were 

represented by measu res ' o r   i nd ices   fo r   t he   S t a t e s   i n  which t h e   c i t i e s  were 

s i t ua t ed .  To get a measure f o r  a p a r t i c u l a r  0 - D  p a i r ,  a weighted  average 

f o r   t h e  two c i t i e s  was calculated,   us ing  the  c i ty   populat ions as weights. 

For i n t r a s t a t e  and  commuter t r a v e l ,   t h e  income variable   used was aga in   rea l  

disposable income per   person  in   the  labour   force,   but   only  values   for  NSW were 

used. The  same measure was used €or a l l  a i rport   regions.   This  means t h a t  

models deve loped   for   in t ras ta te  and commuter t rave l   cap ture   the   in f luence   o f  

changes i n  income over  time  but  not  between  airport  regions. 

Fares 

In   t he   i n t e rna t iona l  demand models, the  average  fare   paid was ca l cu la t ed  by 

applying  weights   to   the  var ious  fare   types,   the   weights   being  re la ted  to   the 

number of  passengers  using  each  type  of  fare.  The average  fare  (F. .) for 

or ig in -des t ina t ion  i and purpose j i s  given  by: 
11 

F. .  = 
11 FFi FPij 11 1 11 

+ EFi E P . .  + LF. LP.. 

where FFi i s  t h e  First-class f a r e  €or 0 - D  i, 

FP . i s  the  proport ion  of   passengers   t ravel l ing First-class for 
iJ 0-D i and purpose j ,  

EFi is the   Fu l l  Economy f a r e   f o r  0 - D  i, 

EP.  . is the  proport ion  of   passengers   t ravel l ing  Ful l  Economy 
l' f o r  0 - D  i and  purpose j ,  

LFi i s  the   equiva len t   low-cos t   fa re   for  0 - D  i 

and LP.. is the  proport ion  of   people   t ravel l ing on low-cost  fares 
fo r  0-D i and purpose j .  

(1.20) 

(1) I t  should  be  noted  that   th is   quant i ty  i s  n o t   i d e n t i c a l   t o  PDI. The 
main d i f f e rence   l i e s   i n   t he   f ac t   t ha t   d i sposab le  income i n   t h i s   c a s e  
was der ived   f rom  taxa t ion   s ta t i s t ics .  Some categories   of  income a r e  
excluded. 
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For  Austral ians   t ravel l ing  overseas ,  F i j  was simply  def la ted  using  the CPI 

fo r   Aus t r a l i a .  However, t h e   s i t u a t i o n  was more complex f o r   o v e r s e a s   v i s i t o r s  

t o   A u s t r a l i a .  The f a r e  was expressed in   the   cur rency   of   the   count ry   o f  

residence  and was de f l a t ed  by t h e  CPI of  that   country.   This  measure was then 

divided by t h e  exchange r a t e   i n  a par t icu lar   f ixed   per iod   to   a l low  compar isons  

between  countries  in a common un i t   ( a s  was done f o r  t h e  income va r i ab le ) .  

For i n t e r s t a t e   t r a v e l ,  economy fa re s  were used,  but were adjusted by adding 

the   cos t   o f   t r ave l  between a i r p o r t s  and ' c i t y   t e rmina l s .  The nominal f a r e s  

( including assumed access and egress   costs)   perceived by p e o p l e   a t   e i t h e r  

end  of a c i t y   p a i r  are t h e  same. However, because   in f la t ion  rates can  vary 

 between^ cities ( to  some e x t e n t   a t   l e a s t ) ,   t h e  real perceived fares can d i f f e r ,  

and a weighted  average  measure was c a l c u l a t e d   f o r   e a c h   c i t y   p a i r   ( a s   w i t h  

income). 

The fare v a r i a b l e   i n   t h e   i n t r a s t a t e  and commuter demand models was the  

nominal f a r e  between Sydney  and the   r e l evan t   a i rpo r t ,   de f l a t ed  by the  Sydney 

CPI. 

Additional  sources of  in format ion   for   the  fare var iab les  (beyond those 

mentioned earlier i n   r e l a t i o n   t o   o t h e r   v a r i a b l e s )  were timetables  and 

unpublished  information. 

Trade  Variables 

Data on the   va lue   o f   expor t s  and impor ts   for   Aus t ra l ia   in   cur ren t   Aus t ra l ian  

do l l a r s  were obtained from ABS publ ica t ions  (1976d  and e a r l i e r   i s s u e s ) .  These 

were de f l a t ed  by the  export  and  import p r i ce   i nd ices  which  were derived 

from ABS publ ica t ions  on the   qua r t e r ly  summary of   Austral ian statistics 

(ABS 1976g  and e a r l i e r   i s s u e s )  and  export   price  index (ABS 1975b  and e a r l i e r  

issues)  and  Reserve Bank of   Austral ia   publ icat ions on the  import   pr ice  

index  (Reserve Bank of   Aus t ra l ia  1975  and e a r l i e r   i s s u e s ) .  
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Migrant  Variables 

Two va r i ab le s  were used to   descr ibe   the   e f fec ts   o f   migra t ion .  One of  these 

var iables  was t h e  number of  overseas-born  migrants  permanently  resident  in 

Aus t ra l ia   as  a proportion  of  the  Australian  population.  Information  obtained 

from ABS Census publ icat ions (ABS 1972) was adjusted f o r  permanent movements 

(ABS 1976a  and e a r l i e r   i s s u e s )  and  migrant  deaths (ABS 1977b  and e a r l i e r  

issues) f o r  the   in te rcensa l   years .  

The o ther   var iab le  was the   s tock   of   Aus t ra l ian-born   people   res ident   in   over -  

seas  countries.   Information was obtained  for  permanent  departures  from ABS 

b u l l e t i n s  (ABS 1976a and e a r l i e r   i s s u e s )  and adjusted f o r  deaths  using 

mor ta l i ty   ra tes   der ived  from ABS  (ABS 1977b  and e a r l i e r   i s s u e s ) .  

Modal Times and  Costs 

Travel  times by a i r  were obtained from timetables.   Distances between c i t i e s  

by road were used as proxies   for   t rave l   t imes  by r o a d   i n   t h e   i n t r a s t a t e  models, 

and (together  with an  index of t he   p r i ce   o f   pe t ro l )  were a l so  used t o   r e p r e s e n t  

cos ts   o f   t rave l  by r o a d   i n   t h e   i n t e r s t a t e  model. Road dis tances  were obtained 

from  various  sources, and the   pe t ro l   p r i ce   i ndex   va lues  were obtained  from 

the   Indus t r ies   Ass is tance  Commission. 

Gross Operating  Surplus  and  Aircraft  Rentals 

In   the  business  and p r i v a t e   s e c t o r  o f  other   aviat ion,   gross   operat ing  surplus  

and a i r c r a f t   r e n t a l  rates, measured i n  real terms, were used.  Figures  for 

gross  operating  surplus were obtained from ABS  (ABS 1976b  and e a r l i e r   i s s u e s )  

and a i r c r a f t   r e n t a l s  were cons t ruc ted   in   the  Department of  Transport .  
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APPENDIX I1 

PROCEDURES AND ASSUMPTIONS FOR FORECASTING 

PASSENGER DEMAND. 

FORECASTING  PROCEDURES 

The estimated demand r e l a t ionsh ips   desc r ibed   i n  Appendix I formed t h e   b a s i s   f o r  

forecasting  passenger demand by or ig in-des t ina t ion   pa i r s .   There  are several  

poss ib le  ways of   us ing   the   re la t ionships  for forecast ing.  One  way involves 

d i r e c t   s u b s t i t u t i o n   o f  assumed fu ture   l eve ls   o f   the   independent   var iab les   in  

t he   r e l a t ionsh ips .  Another way is  t o   t a k e  as t h e   s t a r t i n g   p o i n t  a measure  of 

ac tua l  demand at  the   beginning   of   the   forecas t   per iod ,  and t o   u s e   t h e  demand 

r e l a t i o n s h i p s   t o   f o r e c a s t   f u t u r e  movements o r  changes  from t h i s   i n i t i a l  demand 

l e v e l .  An implicat ion  of   this   procedure i s  that   those  independent   var iables  ' ,  

which  remain constant from y e a r   t o   y e a r   ( i n   p a r t i c u l a r   t h e  dummy variables)  

drop  out   of   the   calculat ion.  

A modification  of  the  second  of  the above  approaches i s  t o   t a k e  an average  of 

the  passenger demands over a number o f   y e a r s   o r   q u a r t e r s   j u s t   p r i o r   t o   t h e  

commencement of   the   forecas t   per iod ,  and t o   u s e   t h e  demand r e l a t i o n s h i p   t o  

p ro jec t  demand forward  from t h i s   b a s e  measure.  This was the  approach  adopted 

in   this   s tudy.   In   each  case  analysed,   an  average  value  centred on 1973 was 

calculated.  Demand was then  extrapolated  forward  to  1976 using  the  es t imated 

r e l a t ionsh ips  and the   observed   ( i . e .   ac tua l )  growth rates on the  explanatory 

va r i ab le s  between  1973  and  1976.  Forecasts  beyond 1976 were then  generated 

from t h i s   d e r i v e d '  1976 'demand level ,   us ing  forecast   growth  ra tes   for   the 

explanatory  variables  decided on by t h e  MANS Forecasting  Consultative Group. 

The cross-sect ional   data   used  in   the  regression models did  not  cover a l l  t h e  

o r ig ins  and des t ina t ions  of t r a v e l l e r s .  The  methods used  . to  generate  forecasts 

f o r   a l l   t h e   r e l e v a n t   o r i g i n - d e s t i n a t i o n   p a i r s   v a r i e d  between the  markets.  
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In   the   case   o f   in te rna t iona l   t rave l ,   the   overseas   sec tor  was d iv ided   in to   e ight  

regions.  For  a g iven   reg ion ,   forecas ts   for   ind iv idua l   count r ies   inc luded   in   the  

model were  aggregated. An expansion  factor  was t h e n   a p p l i e d   t o   d e r i v e   t h e   t o t a l  

fo recas t s   fo r   t he   r eg ion .   Fo r   i n t e r s t a t e   t r ave l ,   t he   fo recas t s  €or a l l   o r i g i n s  

and des t ina t ions  not inc luded   in   the  model were  derived  using  the  estimated 

r e l a t ionsh ip  and information on base  level  demands and  growth ra tes   o f   inde-  

pendent   var iab les   appropr ia te   to   the   par t icu lar  0-D's. In   the   case   o f   in t ra -  

s t a t e   t r a v e l ,   t h e   o r i g i n - d e s t i n a t i o n   f o r e c a s t s  from t h e  model were exhaust ive.  

Forecasts  for  each  region were obtained  .by  aggregating  the  forecasts  for 

ind iv idua l  towns wi th in   t he   r eg ion .   F ina l ly ,   i n   t he  commuter market,  the 

forecast   of   the   average  growth  ra te   for   routes   not   included  in   the commuter 

model was assumed to   be   equa l   t o   t he   fo recas t  growth on t h e  modelled  routes, 

excluding  Sydney-Newcastle. 

I t  i s  important   to   appreciate   that   passenger  demznd i n  any pa r t i cu la r   yea r  can 

be  influenced by shor t - run   s tochas t i c   f ac to r s  which  cannot  be  adequately 

accounted   for   in  a behavioural model. I t  can,  of  course,  also  be  influenced 

by  severe and a t y p i c a l   v a r i a t i o n s   i n  one o r  more o f  the  explanatory  var iables .  

The objec t ives  o f  t h i s   s t u d y  were to   provide  average  long-run  forecasts  and t o  

ignore  short-run  f luctuations  about  long-run  trends.  

ASSUMPTIONS FOR THE INDEPENDENT VARIABLES 

Assumptions  concerning  future  growth  rates f o r  r e a l   a i r   f a r e s  and rea l   d i spos-  

ab le  incomes of   Aus t ra l ians  were l a i d  down i n  Chapter 6 .  The assumptions  for 

popula t ion   growth   for   Aus t ra l ia   and   the   var ious   s ta tes  and t e r r i t o r i e s   a r e  shown 

in   Table  11.1. The pro jec t ions   for  Sydney  have  been  assumed t o  be t h e  same as  

f o r  NSW. 

Car cos t s ,  measured in   r ea l   t e rms ,  were  assumed t o  grow a t  2 . 5  p e r   c e n t   p e r  

annum. Travel  times by a i r  and road ,   r e l evan t   on ly   i n   t he   i n t r a s t a t e  demand 

models,  were  assumed not  to vary  over   the  forecast   per iod.  

Future  growth r a t e s   o f   o the r   va r i ab le s  were obtained by ex t rapola t ing   pas t  

t rends .   This   appl ied   to   var iab les   a f fec t i r ig   overseas   t rave l ,   such   as   rea l  

imports   per   capi ta   and  real   exports ,  incomes  of  ox-erseas r e s iden t s  and 

populations  of  overseas  countries.  
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TABLE 11.1 - POPULATION PROJECTIONS FOR AUSTRALIA 
(average  growth  rates  in per cent per annum) 

1976-80  1980-85  1985-90  1990-95  1995-2000 

Australia 1.48 

NSW 1.16 

Vi c 1.29 

Q1 d 2.70 
High  SA 1.46 

WA 2.55 

Tas 0.82 

NT 4.73 

ACT 7.36 

1.45 

1.14 

1.26 

2.65 

1.42 

2.48 

0.81 

4.59 

6.76 

1.42 

1.12 

1.23 

2.60 

1.38 

2.41 

0.80 

4.45 

6.16 

1.38 

1.10 

1.21 

2.55 

1.35 

2.33 

0.78 

4.30 

5.55 

1.35 

1.08 

1.19 

2.50 

1.32 

2.26 

0.77 

4.16 

4.95 

Australia 
NSW 
Vi c 

Q1 d 
Median SA 

WA 
Tas 
NT 
ACT 

1.48 

1.03 

1.14 

2.59 

1.25 

2.28 

0.28 

4.51 

6.51 

1.41 

0.99 

1.09 

2.44 

1.19 

2.15 

0.75 

4.36 

5.44 

1.34 

0.95 

1.04 

2.29 

1.13 

2.02 

0.72 

4.21 

4.37 

1.28 

0.92 

1.00 

2.14 

1.06 

1.88 

0.70 

4.05 

3.31 

1.22 

0.90 

0.96 

2.00 

1.00 

1.80 

0.68 

3.90 

2.30 

Australia 
NSW 
Vi c 

Qld 
Low SA 

WA 
Tas 
NT 
ACT 

1.16 

0 :  75 

0.90 

1.96 

0.97 

1.93 

0.67 

1.64 

5.09 

1.14 

0.75 

0.88 

1.90 

0.96 

1.85 

0.70 

1.61 

3.99 

1.09 

0.71 

0.85 

1.77 

0.89 

1.73 

0.67 

1.53 

3.19 

1.00 

0.67 

0.79 

1.62 

0.82 

1.59 

0.60 

1.35 

2.59 

0.91 

0.63 

0.73 

1.47 

0.75 

1.54 

0.53 

1.18 

2.00 
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APPENDIX I11 

PROCEDURES AND ASSUMPTIONS FOR CONVERTING PASSENGER 

MOVEMENTS TO AIRCRAFT MOVEMENTS 

The techniques  adopted  for  converting  passenger movements t o   a i r c r a f t  movements 

d i f f e red  between  market ca tegor ies ,   l a rge ly  on account  of  differences  in  network 

complexities.  With i n t r a s t a t e  and commuter t r ave l ,   t he   s e rv i ces   mos t ly   r ad ia t e  

from  Sydney,  and s imple   a lgor i thms  a re   a l l   tha t   a re   necessary   to   conver t   the  

fo recas t s  of or igin-dest inat ion  passenger  demand t o   a i r c r a f t  movements. 

The i n t e r n a t i o n a l  and i n t e r s t a t e   r o u t e s ,  however, f o r m  a  more  complex network 

o f  a i r l i ne   s e rv i ces ,   w i th  Sydney being a major t rans i t   t e rmina l   for   passengers  

whose o r ig in  o r  des t ina t ion  i s  not  Sydney. A i rc ra f t  movements a t  Sydney a re  

s e n s i t i v e  t o  s h i f t s   i n  demand which  have  nothing t o  do with Sydney o r ig in -  

dest inat ion  passengers ,  and more sophis t icated  a lgori thms were necessary   to  

account  for  this  complexity.  

Forecas ts   o f   a i rc raf t  movements were made a t  f ive-year   in te rva ls  commencing i n  

1980.  Assumptions  of a i r c ra f t   t ypes ,   l oad   f ac to r s  and so  on,  which  were 

necessary f o r  t rans la t ing   passenger  movements i n t o   a i r c r a f t  movements,  were 

the re fo re   spec i f i ed   fo r   t hese   pa r t i cu la r   yea r s .  

INTERNATIONAL AIRCRAFT MOWbiEh’TS 

The f o r e c a s t s   o f   i n t e r n a t i o n a l   a i r c r a f t  movements were determined from a 

cons idera t ion   of   the   forecas ts  o f  passenger movements t o  and  from Austral ia ,  

journey  dest inat ions and o r i g i n s ,   f u t u r e   a i r l i n e   f l i g h t   p a t t e r n s ,   f u t u r e   a i r -  

craft   types  and  expected  passenger  load  factors.  An algori thm,  taking  a l l   the  

considered  factors   into  account ,  was used t o  convert   the  forecasts  of  passenger 

movements f o r  A u s t r a l i a   i n t o   a i r c r a f t  and passenger movements a t  Sydney. 

The passenger  forecasting  procedures  (described  in Appendix  11) led   to ,   fu ture  

passenger movements t o  and  from Australia,   disaggregated by t r i p   d u r a t i o n ,  

purpose and country  of  residence  (Australians o r  overseas   res idents)  on the  

one  hand  and overseas  region  of  origin o r  des t ina t ion  on the   o ther .  The f i r s t  
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s t ep   i n   t he   a lgo r i thm was t o   a l l o c a t e   t h e s e   f o r e c a s t s   t o   A u s t r a l i a n   s t a t e s  and 

t e r r i t o r i e s   o f   o r i g i n   o r   d e s t i n a t i o n .  I t  should  be  noted  that   th is   does  not  

i nc lude   i den t i f i ca t ion   o f   Aus t r a l i an   po r t s -o f - ca l l   f o r   t r ave l l e r s   en   rou te  t o  

t h e i r   f i n a l   d e s t i n a t i o n s   ( o r  from t h e i r   o r i g i n s ) .  The al locat ion  percentages 

t o   A u s t r a l i a n   s t a t e s  and t e r r i t o r i e s  are shown in   Tab le  111.1. They vary 

wi th   t r ip   purpose ,   dura t ion  and  country  of  residence,  but  not  with  overseas 

reg ion   of   o r ig in  o r  des t ina t ion .  The percentages were based on h i s t o r i c a l  

f igures   der ived from ABS statistics. 

TABLE 111.1 - PERCENTAGES OF INTERNATlONAL TRIPS TO OR FROM AUSTRALIAN  STATES 

AND TERRITORIES 

(per  cent)  

Short-term  Business  Short-term  Leisure Long- Permanent  Permanent 
Term Departures  Arrivals 

Australians  Overseas  Australians  Overseas 
Residents  Residents 

NSW 47 56 42 51 36  35  37 

V i  c 26  24 26 2 1  26 24  26 

Qld 11 8 11 13 15 13 9 

SA 5 3 7 5 8 11 8 

WA 6 4 9 7 9 1 2  15 

Tas 1 1 2 1 3 2 2 

NT 1 1 1 1 1 1 1 

ACT 3 3 2 1 2 2 2 

Total  100  100  100  100  100  100  100 

I t  was assumed tha t   supersonic   t ranspor t  (SST) se rv ices  w i l l  be  operating 

d i r e c t l y  from  Melbourne  over the  s tudy  per iod.   These  services  w i l l  mainly 

carry  short- term  business   t ravel lers .  I t  was necessary  to   generate  a matrix- 

f o r  SST t r i p s ,  similar t o   t h a t   f o r  a l l  i n t e rna t iona l   t r i p s ,   desc r ib ing  them i n  

terms  of  overseas  origin o r  des t ina t ion ,   Aus t r a l i an   s t a t e   o f   o r ig in   o r   des t in -  

a t ion  and country  of   res idence  (Austral ian  or   overseas   res idents) .  Assumptions 

concerning  the  percentages  of   business   t ravel lers   using SST by overseas  region 

are   given i n  Table 1 1 1 . 2 .  The percentages  are  expected  to  increase  over time. 

The a l loca t ion   o f   t hese   t r i p s   t o   Aus t r a l i an   s t a t e s  i s  given  in  Table  111.3. 
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TABLE 1 1 1 . 2  - PERCENTAGE OF BUSINESS  TRAVELLERS  USING  SUPERSONIC  TRANSPORT 

(per  cent)  

Year  Europe  America Far East Asia 

1980 

1985 

1990 

1995 

2000 

10 

15 

20 

20 

25 

- 

10 

15 

20 

- 
5 

10 

TABLE 111.3 - ALLOCATION OF BUSINESS TRIPS BY SUPERSONIC  TRANSPORT TO 

AUSTRALIAN  STATES 

(per  cent)  

State  Australians  Overseas  Residents 

NSW 

Vic 

SA 

Tas 

ACT 

57 

32 

6 

1 

4 

64 

28 

3 

1 

4 

Business t r i p s   i nvo lv ing  SST f l i g h t s  were subtracted from t h e   t o t a l  o f  i n t e r -  

na t iona l   bus iness   t r i p s .   Th i s  was accomplished in   t he   a lgo r i thm by sub t r ac t ing  

the   mat r ix   o f  SST' t r i p s  from t h e   m a t r i x   o f   a l l   i n t e r n a t i o n a l   t r i p s .  The 

remaining t r i p s  (which  of  course  included t:le o\;erlj-helming majori ty  o f  a l l  

t r i p s   t o  and from  overseas)   were  then  a l located  to   internat ional   ports   of  

embarkation  and  disembarkation  (called  'gateways'). 

The assumptions  required f o r  a l l o c a t i n g   t r i p s  t o  i n t e r n a t i o n a l  gateways a r e  

given in   Table   111 .4 .  The percentages o f  t r a T e l l e r s   t o  and from t h e   S t a t e s  

and T e r r i t o r i e s   u s i n g   p a r t i c u l a r   i n t e r n a t i o n a l   a i r p o r t s   v a r y   w i t h   o v e r s e a s  

region. The assumptions  reflect   expectations  about  the  supply o f  i n t e rna t iona l  

se rv ices   to   the   var ious   ga teways .  
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TABLE 111.4 - GATEWAY ASSUMPTIONS FOR INTERNATIONAL  PASSENGER TRAVEL 

THROUGH AUSTRALIAN  AIRPORTS 

Region Gateway Percentage of Travellers To/From Each S t a t e  Using 
(From/To) (Airport)  Gateway 

NSW Vic Qld SA WA Tas NT ACT 

New Zealand 

Papua-New 
Guinea 

Oceania 

Far East 
Asia 

South-East 
Asia 

Africa 

Europe 

America 

Sydney 
Melbourne 
Brisbane 

Sydney 
Melbourne 
Brisbane 

Sydney 
Melbourne 
Brisbane 

Sydney 
Melbourne 
Brisbane 
Perth 

Sydney 
Melbourne 
Brisbane 
Perth 

Sydney 
Me 1 bourne 
Perth 

Sydney 
Melbourne 
Brisbane 
Perth 

Sydney 
Melbourne 
Brisbane 

100 - - 50 50 - 100 100 
- 100 - 50 50 100 - - 
- - l 00  - - - - - 

100 - - 50 50 - - 100 
- 100 - 50 50 100 - - 

100 - - - 100 - 

100 - - 50 50 - - 100 
- 100 - 50 50 100 - - 

- 100 - - - 100 - 

- 

- 

100 - - 100 - - - 100 
- 100 - - - 100 - - 

- 100 - - - 100 - 
- - - 100 - - - 

- 
- 

100 - 50 50 - - - 100 
- 100 - 25 - 100 - - 

- 50 - - - 100 - 
- - 25 100 - - - 

100 - 100 - - - - 100 
- 100 - - - 100 - - 

- - 100  100 - 100 - 

100 - - 50 - - - 100 
- 1 Q O  - 25 - 100 - - 
- - 100 - - - 100 - 

- - 25 100 - - - 

100 - - 50 50 - 100 100 
-: 100 - 50 50 100 - - 

- 100 " - - - - 

- 
- 

- 

- 

- 
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A t  t h i s   po in t ,   i n t e rna t iona l   t r i p s   cou ld   be   ca t egor i sed  by Austral ian s ta te  

o r  t e r r i t o r y   o f   o r i g i n  o r  des t ina t ion ,  and by i n t e r n a t i o n a l  gateway.  This 

allowed  the  numbers  of  trips on connec t ing   domest ic   f l igh ts   to   be   ca lcu la ted .  

Pa r t  o f  t h e s e   t r i p s   a r e  movements i n t o  and out of Sydney Airport  and these  

have  been  described  as  Transit I V  movements i n   t h i s   s t u d y .  

I t  was a l s o   p o s s i b l e   t o ' c a t e g o r i s e   i n t e r n a t i o n a l   t r i p s  by overseas   o r ig in  

o r  des t ina t ion  and  gateway.  Forecasts  of  Transit I and Trans i t  I1 t r i p s  

through Sydney were added i n .  The aggregate  forecasts  from  Equation  (1.8) 

i n  Appendix I were a l loca ted ,  on t h e   b a s i s  of  information  from  the ABS, t o  

overseas   regions  as  shown i n  Table  111.5. 

TABLE 111.5 - ALLOCATION OF TRANSIT I AYD I1 PASSENGERS TO OVERSEAS REGIONS(a) 

From o r  To Per To o r  From Per 
Cent  Cent 

New Zealand 

Oceania 

40 

10 

Europe 

South-East  Asia 

Far East Asia 

Papua-New Guinea 

Afr ica  

2 2  

13 

10 

3 

2 

Total  50 50 

(a) The d i v i s i o n   i n t o  two columns r e f l ec t s   t he   f l ows  between  regions. 
T rave l l e r s  between a r e g i o n   i n  one column may pass  through Sydney en 
r o u t e   t o  a r eg ion   i n   t he   o the r  column. Trave l l e r s  between  regions  in 
t he  same column do not  pass  through Sydney. 

The next   s tep  was t o   c a l c u l a t e   t h e  number o f   d i r ec t   ove r seas   f l i gh t s  by 

a i r c r a f t  from Sydney  and Melbourne which  h-ould be necessary   to   car ry   the  

forecas t   passengers   to  and from the  var ious  overseas   or igins  and des t ina t ions  

on the   bas i s  of   assumpt ions ,concern ing   ava i lab le   a i rc raf t   types  and expected 

load  factors.   Table  111.6 shows the   a i r c ra f t   t ypes   (w i th   t he i r   co r re spond ing  

sea t ing   capac i t ies )  which are   expected  to   be  avai lable  and i n  use over  the 

forecas t   per iod .   Taking   in to   account   the   age   s t ruc ture   o f   cur ren t   f lee t s  and 

t h e i r  deployment on var ious   rou tes ,   as  well a s   t h e   a v a i l a b i l i t y  of new air-  

c raf t ,   average   sea t ing   capac i t ies  were ca l cu la t ed  by region and year  (Table 

111.7).  By applying  the  average  load  factors  assumed fo r   t he   r eg ions  
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(Table   111.8)   to   the  seat ing  capaci t ies ,   the   average numbers of  passengers 

p e r   a i r c r a f t  were ca lcu la ted .   Div id ing   these   in to   the  numbers of  passengers 

embarking or  disembarking a t  Sydney  and  Melbourne a i r p o r t s   ( i n   t u r n )  gave t h e  

number of   in te rna t iona l  aircraft  movements i n   t h e s e   p o r t s  which would occur i f  

the re  was only one Aus t r a l i an   po r t   o f   ca l l .  

TABLE 111.6 - INTERNATIONAL AIRCRAFT TYPES  CONSIDERED 

Ai rc ra f t  Type (a) . Seating  1980. 1985  1990  1995  2000 
Capacity 

707 

747/747B 

747SP 

~ 1 0 1 1 / ~ ~ - 1 0  

Stretched DC-10/ 
L1011 

Stretched 747 

Long-Range  747 

Stretched-Twice 
747 

Double-Deck 747 

140 * 
400 * 
260 * 
280 * 
350 

500 

400 

630 

800 

* * * * 
* * * 
* * * 
* * * * 

* * * * 
* * * * 

* * 

* 

(a) The l a t e r   e n t r i e s  on t h i s  l ist  descr ibe  generic  types, ra ther   than   ac tua l  
a i rc raf t   des igna t ions .  

TABLE 111.7 F AVERAGE SEATING CAPACITY ON INTERNATIONAL ROUTES "_ 
Rout e 1980  1985  1990  1995  2000 

New Zealand 

Papua-New Guinea 

Oceania 

Far East Asia 

South-East  Asia 

Africa 

Europe 

America 

320 

140 

400 

350 

350 

335 

400 

335 

350 

260 

400 

400 

400 

335 

420 

335 

3 75 

260 

400 

450 

400 

335 

460 

400 

400 

300 

430 

520 

500 

400 

500 

400 

420 

35 0 

470 

540 

500 

400 

540 

500 
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TABLE 111.8 - PASSENGER LOAD FACTORS FOR INTERNATIONAL AIRCRAFT 

(per  cent)  

Route 1980  1985  1990 1995 2000 

New Zealand 

Papua-New Guinea 

Oceania 

Far East Asia 

South-East  Asia 

Africa 

Europe ' 

America 

65 

60 

65 

57.5 

61 

54 

61 

65 

65 

62.5 

65 

60 

62.5 

57.5 

62.5 

65 

67 

65 

67 

68 

65 

62 

65 

67 

69 

67.5 

69 

68 

67.5 

67 

67.5 

69 

70 

70 

70 

70 

70 

70 

70 

70 

The a i r c r a f t  movements ca lcu la ted   accord ing   to   the   p rocedures   o f   the  above 

paragraph  are  hypothetical,  because many i n t e r n a t i o n a l   f l i g h t s  do n o t   c a l l  a t  

j u s t  one  Austral ian  port .  They therefore   needed  to   be  adjusted  to   account   for  

more complex f l i g h t   p a t t e r n s   w i t h i n   A u s t r a l i a .   E s s e n t i a l l y ,   i n   o r d e r   t o  

de t e rmine   t o t a l   a i r c ra f t  movements a t  Sydney, it was necessary  to  determine 

t h e  numbers  of f l i g h t s   c a l l i n g  or t e rmina t ing   a t  Melbourne  which a l s o   c a l l e d  

a t  Sydney. 

The f l i g h t   p a t t e r n s  o f  a i r c r a f t   c a l l i n g   a t  Melbourne w i l l  vary  between a i r l i n e s  

and regions,   mainly  because  of  different demand l e v e l s .   H i s t o r i c  market 

shares  of t h e   a i r l i n e s  were  examined  and used  as a basis   for   deducing  the 

number  of f l i g h t s . b y   e a c h   a i r l i n e  from  Melbourne t o  various  regions which 

would be  required  to  meet expected demand.  The a i r l i n e s  were  assumed t o   p r e f e r  

a d a i l y   s e r v i c e   t o  and  from  Melbourne.  Thus, i f  t he re  was i n s u f f i c i e n t  demand 

f o r  an a i r l i n e   t o   j u s t i f y  a d a i l y   d i r e c t   s e r v i c e   t o  Melbourne,  marketing 

considerations would lead  t!le a i r l i n e   t o   o p e r a t e  some i n d i r e c t   s e r v i c e s   v i a  

Sydney.  Table 1 1 1 . 9  i l l u s t r a t e s   t h e   r e l a t i v e  numbers o f  d i r e c t  and i n d i r e c t  

s e rv i ces  which ( i t  was assumed)  would be employed i n s t e a d   o f   a l l - d i r e c t  

se rv ices .  

(1)  Published in   In te rna t iona l   Civ i l   Avia t ion   Organisa t ion  (1976  and e a r l i e r  
i s s u e s ) .  
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TABLE 111.9 - NUMBERS OF DIRECT AND INDIRECT SERVICES AT MELBOURNE FOR 

VARIOUS  LEVELS OF DEMAND 

Number o f  services pe r  Direct se rv ices  Ind i r ec t   s e rv i ces  
week warranted  by demand p e r  week Sydney) p e r  week 

(ajvia 

7 

5 

3 '  

- 
2 

4 

(a) Note t h a t   i n d i r e c t  services would only   car ry   ha l f   the  number of Melbourne 
passengers   carr ied by d i r e c t   s e r v i c e s .  Thus,  two i n d i r e c t   s e r v i c e s   a r e  
equ iva len t   t o  one d i r e c t   s e r v i c e .  

A s  discussed  in   Chapter  7, i n d i r e c t   s e r v i c e s   t o  Melbourne  can  be  operated i n  

two ways. Currently,  most i n d i r e c t   s e r v i c e s   t o  Melbourne call  a t  Sydney  on 

both  the  inward  and  outward  legs. The  Sydney-Melbourne f l i g h t  on these 

services   operates  a t  low load  factors.   Passengers embarking or  disembarking 

a t  Sydney br ing  up the   l oad   f ac to r   fo r   t he   ove r seas   l egs .  On average,  the 

e f f e c t   o f   t h i s   f l i g h t   p a t t e r n  i s  to   i nc rease   t he  number o f   a i r c r a f t  movements 

a t  Sydney by 3 fo r   eve ry   i nd i r ec t   s e rv i ce   ( t o  and  from  overseas) . (1) 

I t  i s  assumed i n   t h i s   s t u d y   t h a t   i n   f u t u r e   y e a r s  many of   these   ind i rec t  

s e rv i ces  will be ' t r i angu la t ed ' .   I n   o the r  words, Sydney w i l l  be a po r t   o f  

c a l l  on only  one  leg  (either  the  outward  or  inward  leg).  In  the l a t te r  case,  

t h e  Sydney-Melbourne l e g  carries passengers  embarking a t  Sydney o r  d i s -  

embarking a t  Melbourne, and load   f ac to r s   a r e  normal. The e f f e c t   o f   t h i s  

f l i g h t   p a t t e r n  i s  t o   i n c r e a s e   t h e  number o f   a i r c r a f t  movements a t  Sydney by 

(1) From the   po in t   o f  view of   serving Sydney patronage, a d i r e c t   s e r v i c e   t o  
Sydney, involving two a i r c r a f t  movements (one take-off and  one landing),  
can  be  replaced by 2 i n d i r e c t   s e r v i c e s   t o  Melbourne v i a  Sydney,  which 
involve 8 aircraft movements a t  Sydney.  The assumption i s  that   patronage 
on an i n d i r e c t   s e r v i c e  i s  equally  divided between Sydney  and  Melbourne 
passengers. 
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one for   every   ind i rec t   se rv ice .   This   resu l t   a r i ses   because   one   d i rec t   se rv ice  

t o  Sydney  and one   d i r ec t   s e rv i ce   t o  Melbourne  can  be  replaced by two i n d i r e c t  

t r i angu la t ed  services (with an increase  of  two movements a t  Sydney). 

I t  i s  assumed tha t   the   percentage  of i n d i r e c t   s e r v i c e s  which w i l l  be   t r iangula ted  

will i n c r e a s e   t o  20 p e r   c e n t   i n  1980, 50 p e r   c e n t   i n  1985  and 75 p e r   c e n t   i n  

1990, with no further  changes  thereafter,   Table  111.10 shows the  percentages 

of   different   types  of   services   operat ing  through Sydney. Table 111.11 shows 

the  corresponding  percentages f o r  a i r c r a f t  movements a t  Sydney. 

TABLE I I I .  10 - DISTRIBUTION OF TYPES OF SERVICES THROUGH SYDNEY  AIRPORT(^) 
(per   cent)  

Type of  Service 1980 1985 1990  1995 2000 

Direct  services  (b)  60.0  62.8  64.8  66.9 70.4 

Ind i r ec t   s e rv i ces  

- with  tr iangulation  (c)  8.1  18.6  26.4  24.8 22.2 

- without  tr iangulation  (d)  31.9  18.6  8.8  8.3  7.4 

Total  100.0 100 .0  100.0 100.0 100.0 

(a) One se rv ice  i s  an a i r c r a f t  movement t o  and  from Aus t r a l i a .  

(b) To Sydney. 

(c)  Calling at  Sydney and Melbourne  once. 

(d)  Calling a t  Sydney twice and  Melbourne  once, 

TABLE 111.11 - DISTRIBUTION OF AIRCRAFT MOVEMENTS AT SYDNEY BY TYPE OF SERVICE 

(per cent)  

Type o f  Service 1980  1985  1990 1995 2000 

Direct se rv i ces  

Ind i r ec t  services 
45.5  53.2  59.5  61.8  65.5 

- wi th   t r i angu la t ion  6 . 1  15.6 24.3 22.9 20.7 

- without   t r iangula t ion  48.4 31.2 16.2 15.3 13; 8 

Total  100.0 100.0 100 .0  100.0 100.0 
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From t h e   p o i n t   o f  view o f   a i r c r a f t  movements at Sydney, rep lac ing   ind i rec t  

s e r v i c e s   t o  Melbourne v i a  Sydney wi th   t r iangula ted   se rv ices   has   the  same 
e f f e c t  as replacing them w i t h   i n d i r e c t   s e r v i c e s   t o  Sydney v i a  Melbourne ( i . e .  

with aircraft c a l l i n g  once at  Sydney  and twice a t  Melbourne). 

The day p r o f i l e s  fo r  i n t e r n a t i o n a l   f l i g h t s  were determined from a cons idera t ion  

o f   t he   fo recas t s   o f   fu tu re  aircraft movements, journey times, landing  curfews 

and exis t ing  t imetables .   Forecasts   of   annual  aircraft movements, divided by 

52, provided a monitor ing  constraint  on the  average number  of weekly aircraft 

movements by i n t e r n a t i o n a l   r o u t e   t o  and  from Sydney. 

Existing  curfews  on  jet   operations at  Kingsford  Smith  Airport  and  foreign 

a i r p o r t s ,  and  expected  journey  times(1) on each  internat ional   route   were 

used to   de te rmine   ava i lab le  time s l o t s  ('windows') when a r r iva l s   o r   depa r tu re s  

f o r  a particular  route  could  occur.   These windows a r e  shown i n  Tab les . I I I . 12  

and  111.13. 

The cur ren t   pa t te rn   o f  movements was used as a basis   for   determining  the 

a r r i v a l  and departure times of   the   major   in te rna t iona l   a i r l ines .  As more 

f l i g h t s   p e r  week were introduced  over   the  forecast   per iod,   the   addi t ional  

f l i g h t s  were scheduled   in   the  same t ime-slot  on d i f fe ren t   days  so as t o  

sp read   f l i gh t s  as evenly as possible   over   days  of   the  week. Fu r the r   f l i gh t s  

were then   a l loca ted   to '   su i tab le   ad jacent   t ime-s lo ts ,   subjec t   to   the  window 

cons t r a in t s .  

INTERSTATE AIRCRAFT MOVEMENTS 

Determinat ion  of   inters ta te  aircraft movements i n   t h e   c o n t e x t   o f   t h e  complex 

network  of i n t e r s t a t e   s e r v i c e s  was accomplished on the   bas i s   o f  a l i n e a r  

programming  model. In  essence,   the model was used to   de te rmine   the  number  and 

type   o f   a i r c ra f t   i n   t he   i n t e r s t a t e  fleet and t h e   a l l o c a t i o n   o f   t h e s e   a i r c r a f t  

t o   rou te s ,   i n   o rde r   t o   ca t e r   fo r   t he   fo recas t   o r ig in -des t ina t ion   pas senge r  

(1)  Taking into  account   the  effect   of   internat ional   t ime  zones.  
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TABLE 111.12 - WINDOWS FOR INTERNATIONAL AIRCRAFT ARRIVALS AT SYDNEY 

Time Origin o f  Service 

3 c 
rd 

. m  
rd 

N 

4 

z 

.=: 
P 

X 

0 
k 

L) 
L 
0 a 

X 
0 

+4 
0 r- 

M 

M c 
3 A 

m 
k 
0 

E? 
2 .rl 
m 

4 
VI 

k 
CJ a 

0 
U 
v) .ri 
U 

B 
L4 
k 

rd 
Iz 
m 

0600 F 

0700 - 
0800 - 
0900 - 
1000 - 
1100 - 
1200 - 
1300 - 
1400 - 
1500 - 
1600 - 
1700 - 
1800 - 
1900 - 
2000 - 
2100 - 
2200 - 

0 ... ... 
... ... .. .. ... 

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

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

0 ... 

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

Avai lab le   a r r iva l   t imes .  

H Route  dependent a r r iva l   t imes  . (a) 

NOTE: The curfew a t  Sydney applies  between 2300 and 0600 hours .  

(a) The exis tence o f  a l te rna t ive   rou tes   a l lows  a l imi ted  number of 
a r r iva l s   i n   t hese   t ime   pe r iods .  
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TABLE 111.13 - WINDOWS FOR INTERNATIONAL AIRCRAFT DEPARTURES AT SYDNEY 

Time 

0600 

0700 

c 

- 1800 

- 1700 

- 1600 

- 1500 

- 1400 

- 1300 

- 1200 

- 1100 

- 1000 

- 0900 

- 0800 

- 

1900 - 
2000 - 
2100 - 
2200 

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

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

.. 

i:;:; :;:;> 
.:.I. :.:.:. ........ 

~~ .:: ... ::: 

... :.:.: 
........ 

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

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

::.. ... 
Q ... 

Available  departure  t imes.  

Route  dependent  departure times (a> . 

NOTE: The curfew a t  Sydney appl ies  between 2300 and 0600 hours. 

(a) The exis tence o f  a l te rna t ive   rou tes   a l lows  a l imi ted  number of 
departures  i n  these  t ime  periods.  
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flows which  had already  been  determined. A t  the  same time,  passengers were 

a l l o c a t e d   t o  one o r  more pa ths   ava i l ab le   fo r  any p a r t i c u l a r   o r i g i n - d e s t i n a t i o n ,  

For  example a proportion of t h e   t o t a l  0-D passenger  flow  between Melbourne  and 

Brisbane would be a l loca t ed   t o   d i r ec t  Melbourne-Brisbane f l i g h t s  and a pro- 

po r t ion   t o  Melbourne-Sydney-Brisbane f l ights .   This   process   provided  the 

numbers  of a i r c r a f t  movements and domest ic   t rans i t   passengers   a t  Sydney 

Airport .  

In  a l l ,  6 d i f f e r e n t   a i r c r a f t   t y p e s  were considered.  These were s e l e c t e d   f o r  

inc lus ion   in   the   domest ic   f lee t s  a t  various times up t o   t h e   y e a r  2000. The 

DC9-30, Boeing  727-100  (B727-100)  and  Boeing  727-200  (B727-200) s e r i e s  have 

sea t ing   capac i t ies   o f   97 ,  108  and  137 respect ively.  These a i r c r a f t  have  been 

i n   s e r v i c e   f o r  a  number of   years .  DC9-30 and B727-200 a i r c r a f t  dominate t h e  

f l ee t s   i n   t he   ea r ly   yea r s   o f   t he   fo recas t .   Three   ve r s ions   o f  wide-body a i r -  

c r a f t   ( r e f e r r e d   t o  as WB1, WB2 and WB3) wi th   sea t ing   capac i t ies  of 235, 280 

and 350 were  assumed t o  become avai lable   progressively  over   the  forecast  

per iod  (up to   the   year   2000) .  However, only WB1 and WB2 were s e l e c t e d   f o r   t h e  

median fo recas t .  WB3 was se l ec t ed   fo r   t he   h igh   fo recas t   fo r   t he   yea r  2000. 

The b a s i c   c r i t e r i o n   f o r   s e l e c t i n g  a p a r t i c u l a r   f l e e t  mix and pa t t e rn   o f  

s e rv i ces  was the  minimisation  of  costs  borne by t h e   a i r l i n e s .  However, a 

number o f   cons t r a in t s   r e l a t ing  t o  operat ing  procedures   had  to   be  sat isf ied by 

t h e   f l e e t  mix and s e r v i c e   p a t t e r n   s e l e c t e d .  

Two se t s   o f   cos t s  were iden t i f i ed ,   f i xed   cos t s  and va r i ab le   cos t s .  The f ixed 

costs   associated  with an a i r c r a f t  were those  costs  incurred  simply  because  of 

t h e   p r e s e n c e   o f   t h e   a i r c r a f t   i n   t h e   f l e e t .  They did  not   vary  with  the 

u t i l i s a t ion   o f   t he   a i r c ra f t ,   bu t ,   o f   cou r se ,   t hey  d i f f e r  f o r   d i f f e r e n t   a i r c r a f t  

types.  

Fixed costs  included  insurance,   al lowances  for  depreciation and obsolescence, 

and some cos ts   assoc ia ted   wi th   the   in t roduct ion   of  wide-body a i r c r a f t .  These 

latter  costs  covered  i tems  such as enlarged  hangars, new ma in tenance   f ac i l i t i e s ,  

new a i r p o r t   h a n d l i n g   f a c i l i t i e s  and p i l o t   t r a i n i n g .  
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Variable   costs  were those   cos ts  which  depended on  how a n   a i r c r a f t  was used. 

They var ied   wi th   the  number of   hours   for  which  an a i r c r a f t  was in   use .  They 

a l s o  depended  on  whether  the a i r c r a f t  was used  on  long-distance  or  short-  

dis tance  routes .   Variable   costs   included  a i r   navigat ion  charges ,   maintenance 

and  overhaul  costs,   fuel   and  oil   costs,   and crew cos ts   (exc luding   cab in   s ta f f ) .  

For a p a r t i c u l a r   f l e e t  and p a t t e r n  of services, the  procedure  used  arrived 

at  a t o t a l   c o s t ,  on t h e   b a s i s   o f   u n i t   c o s t s   a p p l i c a b l e   t o   p a r t i c u l a r   a i r c r a f t .  

As ment ioned   prev ious ly ,   the   se lec t ion   of   a i rc raf t   in   the   f lee t   and   of   se rv ice  

p a t t e r n s  was s u b j e c t   t o  a number of   cons t ra in ts .  Thus t h e r e  were upper  and/or 

lower  bounds  on the  numbers o f   each   t ype   o f   a i r c ra f t   i n   t he  f leet .  In   the 

case of   the   in t roduct ion   of  wide-body jets, it was necessary  to   acquire  a 

minimum number for  maintenance  and  schedule  control  reasons. The ac tua l  

numbers of   var ious types o f  aircraft in   t he   fo recas t   yea r s  were derived as 
par t   of   the   select ion  process   involved  in   the  l inear   program. 

I n   r e l a t i o n   t o   r e s t r i c t i o n s  on the  use  of  airports,   curfews between the  hours 

2300 and 0600 a t  Adelaide, Sydney  and  Brisbane  airports were  assumed t o  

cont inue  to   apply  throughout   the  forecast   per iod.   Other   landing  res t r ic t ions 

( such   a s   we igh t   l imi t a t ions )   a t   a i rpo r t s   i n   t he   i n t e r s t a t e  network  were 

assumed not   to   be  binding  constraints  beyond 1985. 

Minimum frequencies on sectors( ')  were specified  (Table  111.14),   as were 

maximum sector   load  factors   (Table   111.15) .  The maximum load   fac tors   a re  

cons t ra in ts  on the  permissible  upper limits on the  average  proportions  of 

seats  occupied on pa r t i cu la r   s ec to r s   ove r  a year .  They will be  exceeded i n  

various  peak  peribds. .They a l s o  do not   a l low  for   Transi t  I V  movements,  which 

mostly  affect   sectors  involving  Canberra,   Adelaide and  Tasmanian por t s .  

A system-wide  load  factor  constraint  was a l so   spec i f i ed .  The system-wide 

load  factor  was de f ined   a s   t he   t o t a l  number of  passenger-kilometres  performed, 

divided by t h e   t o t a l  number of  seat-kilometres  provided.  Sector  distances 

were requi red   to   ca lcu la te   va lues   for   th i s   parameter ,   and   these   a re   g iven   in  

(1) A s e c t o r  i s  a c i t y   p a i r  connected by  a d i r e c t   f l i g h t .  
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TABLE  111.14 - BASIC  INTERSTATE  SECTOR  INFORMATION 

Sector  Sector  Minimum 
Distance  Sector 

(km)  Frequency (a) 

Sydney-Melbourne 
Sydney-Brisbane 
Melbourne-Brisbane 
Melbourne-Coolangatta 
Sydney-Coolangatta 
Sydney-Adelaide 
Melbourne-Adelaide 
Adelaide-Perth 
Melbourne-Perth 
Sydney-Perth 
Melbourne-Launceston 
Melbourne-Hobart 
Melbourne-Canberra 
Sydney-Canberra 
Brisbane-Rockhampton 

743 

771 

1402 

1378 

682 

1196 

655 

2216 

2721 

334 1 

489 

634 

483 

2 84 

571 

2 32 

140 

28 

8 

26 

52 

66 

24 

20 

4 

40 

40 

44 

84 

28 

Brisbane-Townsville 194 38 

Rockhampton-Mackay 280  28 

Mackay-Townsville 34 3 10 

Townsville-Cairns 298 38 
Brisbane-Mount  Isa 1580 
Mount  Isa-Darwin 1307 

Brisbane-Darwin . 2887 

Adelaide-Alice  Springs 1413 

Alice  Springs-Darwin 135 3 

Adelaide-Darwin 2 766 

Canberra-Brisbane 943 

10 

6 

4 

12 

4 

2 
- 

Canberra-Adelaide 958 

Brisbane-Adelaide 1599 

(a) Round  trips  per  week. 
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TABLE  111.15 - MAXIMUM  LOAD  FACTORS ON INTERSTATE  SECTORS (a) 
(per  cent) 

~~~ 

Sector 1980 1985  1990  1995 2000 

Sydney-Melbourne 
Sydney-Brisbane 
Melbourne-Brisbane 
Melbourne-Coolangatta 
Sydney-Coolangatta 
Sydney-Adelaide 
Melbourne-Adelaide 
Adelaide-Perth 
Melbourne-Perth 
Sydney-Perth 
Melbourne-Launceston 
Melbourne-Hobart 
Melbourne-Canberra 
Sydney-Canberra 
Brisbane-Rockhampton 
Brisbane-Townsville 
Rockhampton-Mackay 
Mackay-Townsville 
Townsville-Cairns 
Brisbane-Mount  Isa 
Mount  Isa-Darwin 
Brisbane-Darwin 
Adelaide-Alice  Springs 
Alice  Springs-Darwin 
Adelaide-Darwin 
Canberra-Brisbane 
Canberra-Adelaide 
Brisbane-Adelaide 

70 

70 

66 

65 

69 

70 

70 

70 

65 

65 

66 

66 

61 
61 
67 

67 

67 

67 

67 

63 

65 

65 

65 

63 

65 

65 

65 

65 

70 

70 

66 

65 

69 

70 

70 

70 

65 

67 

66 

66 

61 

61 

67 

67 

87 

57 

67 

63 

65 

65 

65 

63 

65 

65 

65 

65 

72 

72 

68 

67 

71 

72 

72 

72 

67 

68 

68 

68 

68 

68 

67 . 

67 

57 

67 

67 

65 

67 

67 

67 

65 

67 

67 

67 

67 

73 75 

73 75 

69 71 

67  70 

72 69 

73 75 

73 75 

73 75 
68 70 

70 70 

69 73 

69  73 

69  66 

69  66 

69 71 

69 71 

69 71 

69   71  

69 71 
66 70 

68 68 

68 70 

58 70 

66  68 

68 70 

68  70 

6 8. 70 

68 70 

(a)  These  values  are  constraints  applying  on  average  load  factors  over a 
year, but may  be  exceeded  during  peak  periods.  See  text. 

100 



Table 111.14. The system-wide p a t t e r n   o f   a i r c r a f t  movements and t h e  

corresponding  passenger flows were constrained by t h e  model to   g ive   the  

spec i f i ed  system-wide  load  factor. 

For  a p a r t i c u l a r   p a t t e r n  o f   s e rv i ces ,   t he   t o t a l  number  of f l y ing   hour s   fo r  

each   a i r c ra f t  was calculated from information on route  operating times, given 

i n  Table  111.16.  These  were  required t o  be l e s s   t han   t he  number o f   ' f e a s i b l e '  

f l y ing   hour s   fo r   each   a i r c ra f t .  The concept   of   feasible   f lying  t imes  takes  

account   o f   t rans i t  and turnaround  t imes   for   a i rc raf t   a t   var ious   a i rpor t s  

(Tab le   I I I . 17 ) ,   t he   l eng th   o f   t he   a i rday - fo r   a i r c ra f t ,  and times requi red  

for  overhaul and service  operat ions.  

For  the  purposes  of  operating  the model, it was necessary   to   spec i fy  some 

a d d i t i o n a l   i d e n t i t i e s  which  ensured a cons is ten t   pa t te rn   o f   f lows   wi th in   the  

ove ra l l  system. The model s e l e c t e d   t h e   a i r c r a f t  mix and pa t t e rn   o f   s e rv i ces  

which met a l l   t h e   c o n s t r a i n t s ,  and  minimised the   t o t a l   cos t s   o f   ope ra t ing  

the   s e rv i ces .  The aircraft  mixes corresponding  to  the  high, median  and low 

f o r e c a s t s   a r e  shown i n  Table  111.18. The age   s t ruc tures   o f   a i rc raf t   over  

t he   fo recas t   pe r iod   a r e  shcwn in  Table   111.19  ( for   the median forecas t   on ly) .  

In t e r s t a t e   Da i lv   P ro f i l e s  

The d a i l y   p r o f i l e s   o f   i n t e r s t a t e   a i r c r a f t  movements  were derived from a 

consideration  of  current  t imetables,   followed by an  examination  of  the  effect 

of  changes i n   a i r c r a f t   t y p e  o r  passenger   loading  capaci t ies ,   in t roduct ion and 

de le t ion   of   se rv ices ,  and  changes in   the  business/non-business  mix of 

passengers. 

Before  determining  the numbers  of a i r c r a f t  movements a t  Sydney by time of day, 

t h e   t o t a l  movements f o r  a Friday and a Tuesday  of a typ ica l  week i n  t h e  

forecast   years  were estimated"). To do t h i s ,  it was found  necessary t o  

repeat   the   ent i re   forecast ing  procedure,   including  both  the  passenger  and 

a i r c r a f t  movement phases.  The difference from the  procedures  used  for 

generating  the  annual movements r e l a t e s   e s sen t i a l ly   t o   t he   u se   o f  a d i f f e r e n t  

(1) Tuesday  and  Friday  were  selected  because  they  are  quiet and busy days, 
r e spec t ive ly ,   i n  a t yp ica l  week. 
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TABLE  111.16 - INTERSTATE  ROUTE  INFORMATION 

Route  Cities  Route  Times  by  Aircraft  Type (a) 
En. Route  (hours) 

B727- DC9-  B727-  WB1  WB2 
100  30  200 

Melbourne-Sydney 
Sydney-Brisbane 
Melbourne-Brisbane 
Melbourne-Coolangatta 
Sydney-Coolangatta 
Sydney-Adelaide 
Sydney-Perth 
Sydney-Perth 
Melbourne-Adelaide 
Melbourne-Perth 
Melbourne-Perth 
Melbourne-Launceston 
Melbourne-Hobart 
Melbourne-Canberra 
Sydney-Canberra 
Melbourne-Brisbane 
Brisbane-Mackay 
Brisbane-Cairns 

Brisbane-Cairns , 

Brisbane-Mount  Isa 
Brisbane-Darwin 
Brisbane-Darwin 
Adelaide-Alice  Springs 
Adelaide-Darwin 
Adetaide-Darwin 
Canberra-Brisbane 
Canberra-Adelaide 
Brisbane-Adelaide 

- 
- 
- 
- 
- 
- 
Adelaide 
- 
- 
Adelaide 
- 
- 
- 
- 
- 
Sydney 
Rockhampton 
Rockhampton 
Mackay 
Townsvi  11  e 
Townsville 
- 
Mount  Isa 
- 
- 

1.186 
1.214 
1.892 
1.872 
1.146 
1.742 
4.517 
4.169 
1.090 
3.865 
3.417 
0.876 
1.056 
0.906 
0.639 
2.400 
1.491 
2.793 

2.235 
2.093 
3.844 
3.557 
1.872 

Alice  Springs  3.657 
.. 3.374 

1.485 
- 1.509 
- 2.118 

1.207 
1.259 
2.024 
1  .g35 
1.169 
1.818 
- 
- 
1.118 
- 
- 
0.896 
1.075 
0.908 
0.622 
2.464 
1.500 
2.814 

2.285 
2.208 
4.083 
- 
1.975 
3.892 
- 
1.540 
1.564 
2.235 

1.219  1.201 
1.247 1.229 
1.925 1.903 
1.905 1.883 
1.179 1.162 
1.775 1.754 
4.584 4.515 
4.202 4.167 
1.123 1.106 
3.932 3.872 
3.504 3.473 
0.909 0.895 
1.089 1.073 
0.939 0.923 
0.672 0.658 
2.467 2.430 
1.558 1.534 
2.926 2.882 

2.302 2.267 
2.126 2.094 
3.911 3.852 
3.590 3.536 
1.905 1.876 
3.724 3.668 
3.407 3.355 
1.525 1.503 
1.549 1.527 
2.156 2.145 

1.158 
1.184 
1.837 
1.818 
1.120 
1.695 
4.347 
4.034 
1.065 
3.729 
3.361 
0.862 
1.033 
0.888 
0.631 
2.340 
1,478 
2.775 

2.183 
2.016 
3.709 
3.405 
1.807 
3.532 
3.231 
l .448 
1.471 
2.066 

'(a) Route  times  for  WB3  were  assumed  to be. the  same  as for WB2. 
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TABLE 111.18 - PROJECTED INTERSTATE FLEET MIX 

B727-100 DC9-30 B727.-200 WB1 WB2 WB3 Total  

For Hieh Forecasts 

1980 

1985 

1990 

1995 

2000 

For Median Forecasts 

1980 

1985 

1990 

1995 

2000 

For Low Forecasts 

1980 

1985 

1990 

1995 

2000 

34 

48 

36 

16 

4 

24 

30 

18 

16 

4 

22 

22 

20 

16 

4 

- 
12 

52 

80 

68 

- 
8 

38 

58 

54 

- 
8 

26 

36 

38 

60 

72 

88 

112 

130 

50 

50 

56 

78 

86 

48 

42 

46 

56 

62 
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TABLE 111.19 - ASSUMED AGE STRUCTURE OF INTERSTATE FLEET - MEDIAN ASSUMPTIONS 

Ai rc ra f t  Type Number o f  A i rc ra f t  

1980  1985 1990 1995 2000 

B727- 100 

Up t o  5  years - - - 
5 t o  10 years - - - - 
10 t o  15 years 2 - .  - 

- - 
- 

- - 

DC9-30 

Up t o  5  years 
5 t o  10 years 
10 t o  15 years 

B727-200 

Up t o  5  years 
5 t o  10 years 
10 to 15 years  
15 t o  20 years 

1 2  
1 2  

6 
1 2  
1 2  

- 
6 

1 2  
- 

- 
6 

10 

WB1 

Up t o  5  years 
5 t o  10 years  
10 t o  15 years 

- 
30 

8 
20 
30 
8 

4 
20 
30 

WB2 

Up t o  5  years 
5 t o  10 years 
10 t o  15 years 

24 
4 

Up t o  5  years 
5 t o  10 years 
10 t o  15 years 

(a) WB3 a i rc raf t   a re   no t   in t roduced   by  2000 i n   t h e  median case. 

105 



s e t   o f  1976 base  origin-destination  passenger  flows from  which t o   g e n e r a t e  

the   forecas ts .  To obta in   the  movements f o r  a typ ica l   Fr iday ,   the  -;ase 

passenger  flows were inc reased   t o   accoun t   fo r   t he   i nc reased  traffic on a 

Friday.  For a t yp ica l  Tuesday the  base  f lows were decreased. 

The adjustments t o   t he   base   f l ows  were made on the   bas i s   o f   de t a i l ed  

information, made a v a i l a b l e   t o   t h e  BTE, on or igin-dest inat ion  f lows by  day 

o f   t he  week f o r  1976.  For  each 0 - D  p a i r   i n   t u r n ,  a r a t i o  o f  movements on  a 

t yp ica l   F r iday   t o  movements on an  average  day  (equal t o  annual movements 

divided by  365) was calculated;  These were the   f ac to r s  by  which the  base 

f igures  were adjusted.  The forecast   passenger and a i r c r a f t  movements f o r  

a typical   Fr iday were then  der ived,  A similar   procedure was used t o   c a l c u l a t e  

movements f o r  a typical  Tuesday, 

The next   s tep was t o  de te rmine   the   da i ly   p rof i les   ( i . e .   the  numbers of 

movements i n   hour ly   i n t e rva l s   fo r  a Friday  and  Tuesday).  Timetables from 

1976  were used t o  examine da i ly   p ro f i l e s   d i saggrega ted  by sec to r  and 

a i r c r a f t   t y p e .   I n i t i a l l y ,  a d a i l y   p r o f i l e   f o r   a l l  movements a t  Sydney i n  

a pa r t i cu la r   fo recas t   yea r  was cons t ruc ted .   This   re f lec ted   the   pa t te rn  

observed i n  1976,  and was cons is ten t   wi th   the   to ta l  number o f  movements f o r  

t he  day in  question  (determined  above). The e f f ec t   o f   changes   i n  aircraft 

types  (and i n   p a r t i c u l a r   t h e i r   c a p a c i t i e s )  and f l i g h t   p a t t e r n s  was considered 

by examining t h e i r  impact on individual  sectors,   and  hence on the   ove ra l l  

p r o f i l e .  

It  was necessary  to  t.ake  account  of  expected  changes  in  the  business/non- 

business mix o f  passenger  travel.   Non-business  travel was expected t o  grow 

faster   than  business   t ravel .   Information was ava i lab le  on d a i l y   p r o f i l e s   o f  

passenger movements a t  Sydney i n  1973 for   business  and non-business   t ravel lers  

separately.   This   a l lowed  the  effect  on the   t o t a l   pas senge r   p ro f i l e   o f  

pred ic ted   changes   in   the   p ropor t ions   o f   these   t rave l le rs  t o  be  observed, on 

the  assumption  that   the   individual   prof i les   of   the  two broad t r ip   purposes  

would remain  constant.  Adjustments were then made t o   t h e   a i r c r a f t  movement 

p ro f i l e s   t o   r e f l ec t   t he   expec ted   changes   i n   t he   pas senge r   p ro f i l e s .  
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INTRASTATE AND COMMUTER AIRCRAFT MOVEMENTS 

Passenger movement fo recas t s  were  obtained  for   those  services   radiat ing from 

Sydney Airport   (as   descr ibed  in  Appendix 11) .   Ai rcraf t  movement fo recas t s  

f o r   p a r t i c u l a r   r o u t e s  were  obtained by dividing  passenger movement fo recas t s  

by  expected numbers of   passengers   per   a i rc raf t .  Assumptions  about a i r c r a f t  

s i z e s  and  load  factors were  needed to   determine  passengers   per   a i rcraf t .  

For i n t r a s t a t e   s e r v i c e s ,  it was assumed.that F27 t ype   a i r c ra f t ,   w i th  maximum 

seat ing  capaci ty   of  52 s e a t s ,  would be  opezating on a l l   rou tes   except   those  

t o  Albury-Wodonga, Casino, Dubbo, Tamhorth  and Wagga. An a i r c ra f t   w i th  a 

maximum of 100 s e a t s  was assumed to   ope ra t e  on t h e  Albury-Wodonga r o u t e   a f t e r  

1980. A d i f f e ren t   ve r s ion   o f   t he  F27 ,  with a maximum seat ing  capaci ty   of   55,  

was assumed t o  be  used for   the  Casino,  Dubbo,  Tamworth and Wagga rou te s   fo r  

the  years  1985  and  1990. After 1990,  an F28 type   a i rc raf t ,   wi th   about  80 

s e a t s ,  was assumed to   be   ope ra t ing  on these   rou tes .   F ina l ly ,  a s ing le   load  

f a c t o r o f  67 per  cent was used on a l l   r ou te s ,   t oge the r   w i th   t he   a i r c ra f t  

capac i t i e s ,   t o   ca l cu la t e   ave rage  numbers of   passengers   per   a i rc raf t .  

For commuter services ,   the   assumptions  for   the Sydney-Newcastle route  and a l l  

other   routes   ( taken  together)  are se t   ou t   i n   Tab le  111.20 .  

TABLE 111.20 - ASSUMPTIONS FOR SEATING  CAPACITIES AND LOAD FACTORS 

FOR COMMUTER SERVICES 

Variable 
~~~~~ ~ ~ ~ ~ 

1980  1985  1990  1995 2000 

Average Seating  Capacity 

Sydney-Newcastle 

33 per   cen t  of t h e   f l i g h t s  19 9  19 

67 per   cent  o f  t h e   f l i g h t s  9 19  19 

Sydney-Other 8 10 12  

30 

19 

14 

19 

30 

16 

Average Load Factor  (per  cent)  

Sydney-Newcastle 7 0  70  70 72  75 

Sydney-Other  65 67 70 72  72 
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APPENDIX I V  

PASSENGER AND AIRCRAFT MOVEMENT FORECASTS 

This Appendix presents  passenger and a i r c r a f t  movement fo recas t s  for s p e c i f i c  

yea r s   i n  more d e t a i l   t h a n  was done in   Chapters  6 and 7. Only the   forecas ts  

r e l a t i n g   t o   t h e  median assumptions are presented  here .   The-passenger   forecasts  

are presented i n  Tables I V . l  t o  IV.5,  and t h e  aircraft  movement f o r e c a s t s   a r e  

presented i n  Tables  IV.6 t o  IV.17. 

PASSENGER MOVE"I' FORECASTS 

The  main purpose  of  Table I V . 1  is  t o   i d e n t i f y   t h e   t r a n s i t  movements among t h e  

, total   passenger  movements a t  Sydney,  and hence  f igures  are  only  given for 1976, 

1985  and 2000. Although the  var ious  types of  t r a n s i t  movements have  been 

discussed earlier in   t h i s   Pape r ,   t hey  are d e f i n e d   i n   d e t a i l   h e r e   i n   o r d e r   t o  

improve understanding  of  Table I V . l  and the  following  tables.   In  the  domestic 

markets, a passenger  departing  from  or  arriving a t  Sydney is  counted as a 

Sydney-oriented movement  when Sydney i s . t h e   a i r p o r t  of  o r i g i n  o r  des t ina t ion  

f o r   t h e   t r i p .  Domestic t r a n s i t s  are movements a t  Sydney on domest ic   a i r l ines  

by domestic  passengers  en  route  to and  from other   domest ic   a i rpor t s .   In te r -  

na t iona l   T rans i t  I V  movements are passenger   a r r iva ls  o r  departures  at  Sydney 

on in t e r s t a t e   domes t i c   a i r l i nes  €or the  purpose  of   connect ing  with  internat ional  

f l i g h t s .  

Under the   ' I n t e rna t iona l  Movements' heading  in  Table I V . l ,  Sydney-oriented 

movements are those   for  which  Sydney is  the   in te rna t iona l   a i rpor t   o f   embarka t ion  

or  disembarkation. A res ident   o f  Sydney who takes an i n t e r n a t i o n a l   f l i g h t  from 

Sydney t o  Europe i s  obviously  included i n  th i s   ca tegory .  However, it is  a l s o  

usefu l   to   cons ider  an Adelaide  res ident  who f l i e s   t o  Sydney  on a domest ic   f l ight  

and takes  a  Europe-bound i n t e r n a t i o n a l   f l i g h t  a t  Sydney.  'The passenger 's  

a r r i v a l  on a domes t i c   a i r l i ne  at  Sydney is  counted i n   i n t e r n a t i o n a l   T r a n s i t  I V  

movements (and  appears  under  the  'Domestic Movements' heading), and h i s  

departure from Sydney on an i n t e r n a t i o n a l   a i r l i n e  i s  counted  as a Sydney- 

or ien ted   in te rna t iona l  movement. An overse~as  res ident  who c a l l s  a t  
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Sydney, leaves  the  t ransi t   lounge and declares   his   purpose as t r a n s i t  i s  not  

included  in  the  Sydney-oriented  category  but  in  the  Transit  I category. An 

overseas   res ident  who c a l l s   a t  Sydney en route  between  overseas  countries, and 

who does  not  leave  the  transit   lounge, i s  i n   t h e   T r a n s i t  I1 category.   Visi tors  

and Aus t r a l i an   r e s iden t s   ca l l i ng   a t  Sydney  on i n t e r n a t i o n a l   a i r l i n e s  en route  

between  overseas  countries and another   Aus t ra l ian   in te rna t iona l   a i rpor t  

(usual ly  Melbourne) are  .counted  as  Transit  I11 movements a t  Sydney. 

A t rave l le r   pass ing   th rough Sydney Airport  on both  the  outward and re turn   l egs  

of   his   journey will make 4 movements a t  Sydney.  This  compares  with 2 movements 

at Sydney f o r   t h e  round t r i p  by a t r a v e l l e r  who r e s i d e s   i n  Sydney. 

The Sydney-oriented  international movements in   Table  IV.l have  been s p l i t  up 

according  to   durat ion o f  s t a y .  A movement involv ing   per iod   of   s tay  o r  absence 

of   l ess   than  1 2  months i s  defined  as a short-term movement. 

Tables I V . 2  t o  IV.6 a l loca te   Sydney-or ien ted   t rave l le rs   to   var ious   o r ig in  and 

d e s t i n a t i o n   a i r p o r t s  and regions.  As expla ined   in  Appendix 111, t h i s  was an 

important   s tep  in   the  process   of   generat ing aircraft  movements. Table IV.4 

g ives   the   d iv is ionof   in te rs ta te   passenger   forecas ts  by purpose  for Sydney- 

o r i en ted   t r i p s .  The s p l i t  between  business and non-bus iness   in te rs ta te  

t r a v e l  had impl i ca t ions   fo r   t he   da i ly   p ro f i l e s   o f   a i r c ra f t  movements. 

AIRCRAFT MOVEMENT FORECASTS 

General ly   speaking,   the   a i rcraf t  movement f o r e c a s t s   f o r  Sydney have  been 

disaggregated on a geographical  basis,   as well as by type   o f   a i rc raf t  and 

time  of  day. 

Table I V . 7  shows i n t e r n a t i o n a l   a i r c r a f t  movements a t  Sydney for  an  average  day, 

c l a s s i f i e d  by the  overseas   region o f  o r i g i n  o r  d e s t i n a t i o n   f o r   t h e   f l i g h t s .  

These  regions do not ,  o f   course ,   necessar i ly   conta in   the   f i r s t  o r  l a s t   p o r t  o f  

c a l l .  An a r r i v a l  by an i n t e r n a t i o n a l   a i r c r a f t  from Nelbourne i s  inc luded   in  

the   r eg ion   fo r  which t h e   a i r c r a f t  i s  u l t imate ly   des t ined .  
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Table IV.8 breaks down i n t e r n a t i o n a l   a i r c r a f t  movements a t  Sydney by a i r c r a f t  

type.  Again,  the movements a r e  shown f o r  an average  day.  Tables IV.9  and 

IV.10 i n d i c a t e   i n t e r n a t i o n a l   a i r c r a f t   a r r i v a l s  and departures  within  hourly 

time-slots  throughout  an  average  day and  a  busy  day respect ively.  The f igures  

f o r  an  average day are  approximately  equal  to  the  annual  f igures  divided 

by 365. 

Tables IV.ll and IV.12 g ive   de t a i l s  of  i n t e r s t a t e   a i r c r a f t   a r r i v a l s  and 

departures a t  Sydney by sector(') and a i r c ra f t   t ype   fo r  a t y p i c a l  Tuesday  and 

a typical  Friday.  Table IV.ll ( for  a  Tuesday)  can  be  taken to   r ep resen t  a 

qu ie t  week-day for   scheduled   in te rs ta te   se rv ices ,  and Table IV.12 ( for  a 
Friday)  represents a  busy week-day i n  a t yp ica l  week. I n t e r s t a t e   a i r c r a f t  

a r r i v a l s  and departures by time  of  day are shown far t h e  same two representat ive 

days in   Tables  IV.13  and IV.14. Tables IV.15  and  IV.16 give  information on 

a i r c r a f t  movements a t  Sydney Airport by region and time of  day f o r   i n t r a s t a t e  

services.  Table IV.17 gives  time-of-day  information  for commuter s e rv i ces .  

The differences  between  average and  busy  days r e f l ec t   t he   d i f f e rences   i n  

scheduled  services  over a t y p i c a l  week. 



TABLE IV.l - FORECAST BREAKDOWN OF PASSENGER  MOVEMENTS AT SYDNEY AIRPORT 

( ' 0 0 0 )  

Category  1976Ca)  1985 2000 

In t e rna t iona l  Movements 

Sydney-oriented 

Permanent 62 56 56 

Long-Term 86  108  164 

Short-Term 1243 2636 5327 

In te rna t iona l   Trans i t s  

T rans i t  I 2 34 420 

Trans i t  I1 1138  (b) 35 1 630 

Trans i t  I11 1164  1178 

Tota l   In te rna t iona l  Movements  2529  4549  7775 

I n t e r s t a t e  Movements 

Sydney-oriented 2822 5031  13325 

Domestic T rans i t s  8 30 1210 3201 

In te rna t iona l   Trans i t  I V  32 1 467 104 9 

T o t a l   I n t e r s t a t e  Movements 3973  6708  17575 

I n t r a s t a t e  Movements 

Sydney-oriented 

Commuter  Movements 

Sydney-oriented 

826 1401 2052 

1 1 2  183 396 

Total  7440 12841 27798 

- NOTE: The p r e c i s e   i n t e r p r e t a t i o n s  of Sydney-oriented movements and the   var ious  

(a)  Refers t o   t h e   f i n a n c i a l   y e a r  ended  June  1976. The f igures   provided  are  

(b) No separate   es t imates  were ava i l ab le  f o r  t h e   t h r e e   c l a s s e s  o f  t r a n s i t  

ca tegor ies  o f  t r a n s i t  movements are d i s c u s s e d   i n   t h e   t e x t .  

estimates  only. 

movements i n  1976.  This  figure i s  a t o t a l   f o r  a l l  categories   except  
Trans i t  I V .  
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TABLE IV.2 - FORECAST  INTERNATIONAL  PASSENGER  MOVEMENTS AT SYDNEY AIRPORT 

BY ORIGIN OR DESTINATION 

( ' 000) 

Origin  or   Dest inat ion 1980  1985  1990  1995  2000 

Sydney-Oriented 

New Zealand 

Papua-New Guinea 

Oceania 

Far East Asia 
South-East Asia 

Africa 

Europe 

America 

Trans i t s  

382  441 
99  126 
1G' I 136 
19  327 
281  401 
57  98 
632  812 
344  460 

496 559 
156 193 
169 209 
502 72 1 
542 714 
137 199 
984 1204 
5 38 628 

632 
237 
256 
1025 
930 
2 66 
1473 
730 

Trans i t  1 and Transit I1 437  584 7 39  895  l050 
Trans i t  I11 1147  1164  929  1093  1178 

Total(a)  3675  4549  5191  6415  7775 

(a)  Figures may not  add exact ly  due t o  rounding. 
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TABLE IV.3 - FORECAST  INTERSTATE  PASSENGER  MOVEMENTS AT SYDNEY AIRPORT 

BY O R I G I N  OR DESTISATION 

I' 0 0 0 )  

Origin o r  Dest inat ion 1980  1985  1990  1995 2000 

Sydney-Oriented 

Melbourne 

Canberra 

Brisbane 

Adelaide 

Coolangatta 

Other 

Trans i t s  

Domestic Trans i t s  

In te rna t iona l   Trans i t  IV 

149 1 

1023 

676 

239 

199 

475 

972 

344 

1739 2507 

1383 1853 

807 1171 

294 525 

237 297 

571 1004 

1210 1755 

467 609 

3410 

2 368 

1629 

802 

367 

1544 

24 14 

792 

4460 

2884 

2193 

1127 

450 

2211 

3201 

1049 

Total  5419  6708 9722 13326  175 75 
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TABLE IV.4 - FORECAST  INTERSTATE  PASSENGER  MOVEMENTS AT SYDNEY  AIRPORT FOR 
BUSINESS AND NON-BUSINESS PURPOSES(a) 

( ' 000) 

_ _ _ _ _ ~ ~  

Origin or Destination Business 

1985  2000 

Non-Business 

1985  2000 

Melbourne 
Canberra 

Brisbane 
Adelaide 
Coolangatta 
Other 

956 2277 

761 ' 1473 

444 1120 

162 575 

130 230 

314 1129 

783  2183 

622  1411 

363  1073 

132  552 

107  220 

25 7  1082 

Total 2767  6804  2264 6521 

(a) Excludes all transit  movements at Sydney. 
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TABLE  IV.5 - FORECAST  INTRASTATE  PASSENGER  MOVEMENTS  AT  SYDNEY  AIRPORT 
BY ORIGIN  OR  DESTINATIOK 

( ' 000)  

Origin  or  Destination  1980  1985  1990  1995  2000 

Northeast 
Northwest 

Central 
Coast 
Cooma 
Albury-Wodonga 
Other (a) 

216 2 74 308 345 387 
83 112 129 -150 174 

365 472 536 609 692 
245 232 371 42  5 488 
48 57 61 65 69 
78 104 120 139 160 

47 59 66 74 83 

Total (b) 1082 1401 1591  1807  2052 

(a) Includes  passengers  travelling on flights  between  Sydney  and Norfolk 
Island  and  Maroochydore. 

(b) Figures  may  not  add  exactly  due  to  rounding. 
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TABLE IV.6 - FORECAST  COMMUTER  PASSENGER  MOVEMENTS AT SYDNEY  AIRPORT BY 
ORIGIN OR DESTINATION 

( ' 000) 

Origin  or  Destination 1980  1985  1990  1995  2000 

Newcastle 
Nowra/Moruya 

Scone 
Young/Cootamundra 

Tumut 
Gunnedah 
Other 

83  109 145 183 229 

11  17 24 . 32 41  

5  7 9 11 14 

8 12 17 22 28 

4 5 7 9 11 

5  6 8 10  13  

18  26 36 47 60  

Total (a) 134  183  245  314  396 

(a>  Figures  may  not add exactly  due  to  rounding. 
~ -~ 
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TABLE IV.7 - FORECAST INTERNATIONAL AIRCRAFT MOVEMENTS AT SYDNEY  AIRPORT 

BY OVERSEAS  REGIOS - AVERAGE DAY 

Region 1980  1985  1990  1995 2000 

New Zealand 

Papua-New Guinea 

Oceania 

Far  East  Asia 

South-East  Asia 

Afr ica  

Europe 

America 

8 

6 

3 

6 

9 

2 

1 3  

9 

8 

4 

4 
8 

9 
2 

14 

9 

8 10  

4 4 

4 4 

1 0  10 

10 10 

2 2 

14 14 

8 8 

10 
4 

6 

12 

10 
4 

14 

10 

Total  56 58 60 62 70 



TABLE IV.8 - FORECAST INTERNATIONAL AIRCRAFT MOVEMENTS AT SYDNEY AIRPORT 

BY AIRCRAFT TYPE - AVERAGE DAY 

Aircraft Type (a)  1980  1985  1990  1995 2000 

140 seats 
260 seats 

280 s e a t s  

400(b) s e a t s  

500 s e a t s  

650 seats 

800 s e a t s  

Total  56  58  60 62 70 

(a)   Aircraf t   types  are ind ica t ed   i n  a generic   fashion by t h e  number of s e a t s  

(b)  Includes  stretched L1011/DC10 aircraft which are  expected  to  have a 
ava i l ab le .  

capaci ty  i n  the  range 350-400 s e a t s .  
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TABLE IV.9 - FORECAST INTERNATIONAL AIRCRAFT  MOVEMENTS AT SYDNEY  AIRPORT BY TIME-OF-DAY - AVERAGE  DAY 

Arrivals Departures 
Time 

1980  1985  1990  1995  2000  1980 1985 1990  1995 2000 

0600-0659 

0700-0759 

0800-0859 

0900-0959 

1000- li)59 

'1100-1159 

1.200-  1259 

L 1300-1 359 

1400- 1459 

1500-1559 

:1(100-1659 

1700- 1759 

1800-1859 

1900- 1959 

2000-2059 

2100-2159 

2200-2259 

I0 

4 

4 

1 

1 

1 

1 

1 

1 

5 

4 

1 

1 

1 

1 
- 

1 

1 
- 
- 

3 

3 

2 

3 

4 

1 

- 
1 

-1 

- 
1 

1 

2 

3 

3 

2 

2 

3 

3 

1 
- 

3 

2 
- 
1 

1 

- 
1 

3 

2 

3 

2 

2 

2 

3 

3 

1 

3 

2 

- 
1 

3 

2 

4 

4 

3 

2 

3 

1 

2 

1 

1 

2 

1 

- 

1 

4 

1 

3 

5 

3 

2 

3 

3 

1 

1 

1 

2 

1 

- 
2 

3 

3 

4 

5 

3 

2 

4 

3 

1 

1 

1 

2 

Total 28  29  30 31 35  28 29 30 31 35 



TABLE I V .  10 - FORECAST  INTERNATIONAL  AIRCRAFT  MOVEMENTS AT SYDNEY  AIRPORT BY TIME-OF-DAY - BUSY DAY (a) 

Arrivals Time Departures 

1980 1985  1990  1995  2000  1980  1985  1990  1995 2000 

0600-0659  6  6  4  5  6 - - - - 
0700-0759 

0800-0859 

0900-0959 

1000-1059 

1100-1159 

1200-1259 

0" 1300-1359 

1400-1459 

1500-1559 

1600-1659 

1700-1759 

1800-1859 

1900-1959 

2000-2059 

F 

4 4 

3 4 '  

3 1 
- - 
1 - 
1 

1 1 

1 2 
- 1 

- 

- - 

4  3 

2 - 
2 2 

4  5 

2 

2 

2 

4 

4 

2 

2 

3 

3 

2 

- 
1 

3 

2 

3 

3 

2 

2 

4 

3 

1 

4 

2 
- 

2 

4 

? 

- - 
1 2 

4  4 

1 3 

4  4 

6  6 

3 3 

2 2 

4  4 

4  3 

1  1 

1 1 

1 2 

2 2 

2100-2159 2 3 4 5  5 1 

2200-2259 - - 1 1 1 1 1 2  2  2 

- - - - 

Total 34 32  35 36  39  34 32 35  36  39 

(a) Typical of a Friday, Saturday or Sunday. 



TABLE IV.ll  - FORECAST  INTERSTATE  AIRCRAFT  MOVEMENTS AT SYDNEY AIRPORT BY 

AIRCRAFT TYPE - TUESD,\Y 

Movement Type 1980  1985  1990  1995 Z u J O  

Arr iva ls  

From Melbourne 

From Brisbane 

From Adelaide 

From Per th  

From Canberra 

From Coolangatta 

Departures 

For  Melbourne 

For  Brisbane 

For  Adelaide 

For  Perth 

For  Canberra 

For  Coolangatta 

14 DC9-30 2 4  B727-200 1 2  B727-200 34 WBl 43 W B 1  
16 B727-200 4 WB1 18 WB1 

16 DC9-30 6 DC9-30 11 B727-200 1 2  B727-200 26 W B 1  
3 B727-200 13 B727-200 8 WB1 13 W B 1  

1 DC9-30 1 WB1 5 WB1 8 WB1 9 WB2 
4 B727-100 3 B727-200 

4 B727-200 1 WB1 6 WB1 8 WB1 10 WB2 
3 B72--200 1 WB2 

2 0  DC9-30 2 1  DC9-30  25 B727-200 32 B727-200 18 B727-200 
4 B727-200 1 2  WB1 

5 DC9-30 4 B727-200 1 B727-200 4 WB1 5 WB1 
2 WB1 

15 DC9-30  28 B727-200 14 B727-200  38 WB1 49 WB1 
19 B727-200 4 W B 1  20 WB1 

16 DC9-30 6 DC9-30 11 B727-200 1 2  B727-200 26 WB1 
3 B727-200 13 B727-ZOO 8 WB1 13 WB1 

1 DC9-30 1 kiB1 5 WB1 8 WB1 9 WB2 
4 B7.27-100 3 B727-200 
4 B727-200 1 WB1 6 WB1 8 WB1 10 WB2 

3 B727-200 1 WB2 

24-DC9-30 24.DC9-30 29 B727-200  34  B727-200 18 B727-200 
5 B727-200 1 2  WB1 

5 DC9-30 4 B727-200 1 B727-200 4 WB1 5 WB1 
2 WB1 

Tota l   Arr iva ls  
and Departures 174  176  184 230  252 



TABLE  IV.12 - FORECAST  INTERSTATE  AIRCRAFT  MOVEMENTS  AT  SYDNEY  AIRPORT BY 
AIRCRAFT  TYPE - FRIDAY 

Movement  Type 1980 1'9 8 5 1990  1995  2000 

Arrivals 

From  Melbourne 

From  Brisbane 

From  Adelaide 

From  Perth 

From  Canberra 

From  Coolangatta 

Departures 

For  Melbourne 

For  Brisbane 

For  Adelaide 

For  Perth 

For  Canberra 

For  Coolangatta 

15  DC9-30  24  B727-200  13  B727-200  37  WB1 47 WB1 
18 ~727-zoo 4 WB1 29 W31 
17  DC9-30 7 DC9-30  13  B727-200  13  B727-200  29  WB1 
4 B727-200  14  B727-200 8 WB1  14  WBl 

1 DC9-30 1  WB1 6 WB1 9 WB1  10  WB1 
5  B727i100  5  B727-200 

4 B727-200  1  WB1 6 WB1 9 WBl  11 WB2 
5 B727-200 1  WB2 

22  DC9-30  23  DC9-30 28 B727-200  36  B727-200  20  B727-200 
5 B727-200  14  WB1 

6 DC9-30 5  B727-200  1  B727-200 4 WB1 5 m1 
3 WB1 

17  DC9-30  28  B7271200  15  B727-200 41 WB1  53  WB1 
20 B727-200 6 WB1  22  WB1 
17  DC9-30 7 DC9-30  13  B727-200  13  B727-200  29  WB1 
4 B727-200  14  B727-200 8 WB1  14  WB1 
1 DCQ-30 1  WB1 6 WB1 9 WB1  10  WB2 
5  B727-100  5  B727-200 
4 B727-200 1 WB1 6 WB1 9 WB1  11 WB2 

5 B727-200 1 WB2 
26 DC9-30  27  DC9-30 30 B727-200 38 B727-200 20 B727-200 

5 B727-200  14  WB1 

6 DC9-30 5  B727-200  1  B727-200 4 WB1 '5 WB1 
3 WB1 

Total  Arrivals 
and  Departures 192 200 202 252 2 78 
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TABLE  IV.13 - FORECAST  INTERSTATE  AIRCRAFT  MOVEMENTS  AT  SYDNEY  AIRPORT  BY  TIME-OF-DAY - TUESDAY 

Time Arrivals  Departures 

1980  1985  1990  1995  2000  1980  1985  1990  1995  2000 

0600-0659 
0700-0759 
0800-0859 
0900-0959 
1000-1059 
1100-1159 
1200-1259 

N 1300-  1359 
1400-1.459 
1500-15s9 

1600- 1659 
1,700- 1.759 
1800- 1859 

1900-1959 
2000-2059 
2100-2159 
2200-2259 

P 

CII 

2 
4 
5 

8 
5 
6 

4 
6 
3 
2 
5 

8 

5 
13 
3 

4 

2 
4 
8 
5 
5 
7 
4 

6 

4 
2 
5 
6 
5 
14 

3 

4 

2 
4 
7 
8 
4 

7 
6 
6 
4 

2 
5 
7 
5 

14 

3 
4 

2 

4 
9 
12 
6 

10 

6 
6 

6 
4 

5 
8 

8 

14 
6 

6 

2 
5 

1 0  

12 
6 
11 
6 

6 
6 
7 
5 

30 

8 

14 
6 

7 
2 

- 

10 
13 
6 
6 

2 
4 

4 

4 
5 
6 

9 

8 

6 
6 

2 

- 
8 
13 
6 
8 
2 

4 
4 

4 
4 
6 

8 
9 
8 

6 
2 

- 
10 
13 

6 
8 

2 
4 

4 
6 
4 
6 
9 
9 
7 

6 
2 

1 3 
10  10 
14 16 
6 8 

1 2  12 

4  4 
6 6 

4 4 

8 6 

4 5 
8 8 

12  1.4 
10 8 

9 10 
7 8 
3 5 
- 2 

Total 83 84  88 112 123 91  92 96 118  129 



TABLE IV.14 - FORECAST INTERSTATE AIRCRAFT  MOVEMENTS AT SYDNEY  AIRPORT BY TIME-OF-DAY - FRIDAY 

Arrivals Departures 

1980  1985  1990  1995 2000 1980  1985  1990  1995 2000 
Time 

0600-0659 

0700-0759 

0800-0859 

0900-0959 

1000-1059 

1100-1159 

1200-1259 

P 1300-1359 

1400-1459 

1500-1559 

1600-1659 

1700-1759 

1800-1859 

1900-1959 

2000-2059 

2100-2159 

F 
N 

2200-2259 

2 

4 

6 

6 

4 

6 

4 

6 

6 

2 

4 

10 

6 

14 

' 6  

6 

2 

4 

8 

6 

4 

8 

4 

6 

6 

2 

4 

10 

6 

14 

6 

6 

2 

4 

7 

7 

4 

8 

6 

6 

6 

2 

4 

10 

6 

14 

6 

6 

2 

4 

11 

12 

7 

1 0  

6 

6 

6 

6 

4 

10 

8 

14 

6 

9 

2 

2 

6 

11 

1 2  

5 

11 

6 

6 

6 

8 

4 

16 

8 

16 

6 

10 

3 

1 

9 

14 

, 5  
8 

'3 

4 

4 

4 

6 

6 

8 

10 

6 

8 

2 

2 

1 

9 

14 

5 

8 

5 

4 

4 

4 

5 

6 

8 

1 2  

8 

7 

2 

2 

1 

9 

13 
6 

8 

5 

4 

4 

6 

4 

6 

8 
10 

8 

8 ,  
2 

2 

3 4 

9 10 

16 18 

7 9 

1 2  1 2  

6  6 

6  7 

4  4 

8  8 

4  4 

8  9 

6 10 

1 2  11 

9 1 2  

11 10 

5  4 

3 4 

Total 92  96 98 123  136  100  104  104  129  142 



TABLE  IV.15 - FORECAST  INTRASTATE  AIRCRAFT  MOVEMENTS  AT  SYDNEY  AIRPORT 
BY ORIGIN  OR  DESTIKATION - AVERAGE  DAY 

Origin o r  Destination  1980  1985  1990  1995 L O O 0  

Northeast 
Northwest 
Central 
Coast 
Cooma (a) 
Albury-Wodonga 
Other 

17 21 24  23  26 
7 9 10 12  S4 
29 36 41 40 46 
19 25 28 30  34 
4 4 5 5 5 
6 4 5 6 7 

4 5 5 6 6 

Total 86  104 S 18  122  138 

(a)  Cooma  figures  are  subject t o  significant  seasonal  fluctuation. 
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TABLE  IV.16 - INTRASTATE  AIRCRAFT  MOVEMENTS  AT  SYDNEY  AIRPORT - PERCENTAGE 
OF MOVEMENTS BY TIME-OF-DAY(~) 

(per  cent) 

~~ ~ 

Average  Day Busy Day 
Time 

Departures  Arrivals  Departures  Arrivals 

0600- 0659 
0700-0759 
0800-0859 
0900-0959 
1000-1059 
1100-1159 
1200-  1259 
1300-1359 
1400-1459 
1500-1559 
1600-1659 
1700-1759 
1800-1859 
1900-1959 
2000-2059 
2100-2159 
2200-2259 

11 - 
17 - 

7 
4 
6 
2 

6 
4 
11 
8 

6 

8 
4 
- 

4 
11 
11 
6 
- 
4 
- 
13 
4 
4 
6 

10 
6 

15 
6 

8 - 
17 - 
5 
3 
4 

3 
4 
5 
6 
5 

9 
9 
6 

8 
4 
4 

3 
9 
12 
6 

3 
3 

12 

8 
3 
8 

9 
5 
15 
4 

Total  100 100 100  100 
~~~ ~~ 

(a) The  percentages  are  based  on  current  timetables  and  are  regarded,  as 
indicative of likely  future  patterns. 
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TABLE IV.17 - FORECAST  COMMUTER  AIRCRAFT  MOVEMENTS AT SYDNEY  AIRPORT BY TIME-OF-DAY 

Average  Day  Busy Day 
Time - 

1980  1985  1990  1995  2000  1980  1985  1990  1995 2000 

0600-0659 

0700-0759 

0800-0859 

0900-0959 

1000-1059 

1100- 1 1  59 

1200-1259 

U 1300-1 359 

1400-3 459 

,1500-1.559 

1600-lhSY 

1.700-1  759 

1800-1859 

1900-  1959 

2000-2059 

2100-2159 

2200-2259 

W 
10 

1 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

1. 
- 

2 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

2 
- 

2 

4 

5 

5 

4 

4 

4 

4 

4 

4 

4 

5 

4 

4 

3 

2 
- 

2 

5 

5 

5 

5 

4 

4 

4 

4 

4 

5 

5 

5 

4 

3 

2 
- 

2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

2 
- 

2 

4 

5 

5 

4 

4 

4 

4 

4 

4 

4 

5 

4 

4 

3 

2 
- 

2 

5 

5 

5 

5 

4 

4 

4 

4 

4 

5 

5 

5 

4 

3 

2 
- 

2 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

3 .  
2 
- 

2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

2 
- 

2 

5 

6 

6 

6 

6 

5 

5 

5 

5 

6 

6 

6 

6 

5 

2 

Total 
~~ 
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ABBREVIATIONS 

ABS 
ACT 
B 
BTE 
C 
CPI 
DC 
F 
GA 
GDP 
ICAO 
IMF 

LGA 
M 
MANS 
NSW 
NT 
0-D 

OECD 
PDI 
PNG 
RTM 

SA 
SST 
TAA 

UK 
UN 
VFR 
WA 
WB 

Qld 
TBS 
Vi  c 
km. 
In 

Australian  Bureau of Statistics 
Australian  Capital  Territory 
Boeing 
Bureau of Transport  Economics 
City 
Consumer  Price  Index 
McDonnell  Douglas  Corporation 
Fokker 
Group  Affinity 
Gross  Domestic  Product 
International  Civil  Aviation  Organisation 

International  Monetary  Fund 
Local  Government  Area 
Municipality 
Major  Airport  Needs of  Sydney 
New South Wales 
Northern  Territory 

Origin-Destination 
Organisation f o r  Economic  Cooperation  and  Development 
Personal  Disposable  Income 
Papua-New  Guinea 
R.  Travers  Morgan 
South  Australia 
Supersonic  Transport 
Trans-Australia  Airlines. 
United  Kingdom 
United  Nations 
Visiting  Friends  and  Relatives 
Western  Australia 
Wide-Body 
Queensland 
Tasmania 
Victoria 
Kilometres 
Natural  Logarithms 
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AA 

AD 
BA0 

BAO-  1 

BOA 

BU 
cc 
D 
EFi 

EPi 

EX 
F.. 
1 J  

FFi 

FP.. 
1 7  

H 
H 0  

K 

LA0 

M O - ,  

LA0-2 

LF 

LOA 

LP. 
1j 

l 
M1 

MO 
N 
NB 

NOTATION 

Number of arrivals  by  Australians 
Number of departures  by  Australians 
Business  travel  by  Australians  going  overseas  divided  by  the 
population of Australia 
BA0  in  the  previous  quarter 

Business  travel  to  Australia  by  overseas  residents  divided  by 
the  population of country of origin 
Number of passengers  travelling  for  business  reasons 
Perceived  cost of car  travel 
Total  passenger  movements 

Full  Economy  fare  for 0-D i 

Proportion of passengers  travelling  Full  Economy  for 0-D i 
and  purpose j 

Exchange  rate 
Average  fare  for 0-D i  and  purpose j 

First-class  fare  for 0-D i 

Proportion of passengers  travelling  First-class  for 0-D i 
and  purpose j 
Number of hours  flown 
Number of holiday  passengers 
Distance  by  road  in  kilometres 
Leisure  travel  by  Australians  going  overseas  divided  by  the 
population o f  Australia 
LA0 in  the  previous  quarter 

LA0  two  quarters  ago 

Equivalent  low-cost  fare  for 0-D i 

Leisure  travel  to  Australia  by  overseas  residents  divided 
by  the  population of country of origin 
Proportion  of  people  travelling  on  low-cost  fare.s  for 0-D i 
and  purpose j 
Proportion of the  Australian  population  born  in  the  overseas 
country 
Number of Australian-born  permanent  residents  in  the  overseas  country 
Population of Australia 
Number of passengers  travelling  for  non-business  purposes 
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OD 

P 

P I  

R 

RF 

R I  

RM 

RX 

S 

T 

TR 

VR 

t 

Number of   departures  from Aust ra l ia  by overseas   res idents  

Population  product f o r  t h e   o r i g i n / d e s t i n a t i o n   c i t y   p a i r  

Index  of  Australian  population 

A i r c r a f t   r e n t a l  

Real a i r  f a r e s  

Real income 

Real   imports   per   capi ta   into  Austral ia  from the  overseas  country 

Real exports from Aus t r a l i a  t o  the  overseas  country 

Gross operating  surplus 

Tota l   t rave l  time by a i r  (including  access and egress  t imes) 

Sum of   Trans i t  I and Transi t  I1 passengers 

Number of   passengers   v i s i t ing   f r iends  o r  r e l a t i v e s  

Time 
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