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FOREWORD 

In May 1982, the  then  Minister  for  Transport  directed  the Bureau of Transport 
Economics  (BTE) to undertake an assessment of the  Australian  road system. The 
BTE reported  previously on this  subject in 1979 following  similar  reports  prepared 
by the former Commonwealth Bureau of Roads in 1969,1973 and 1975. 
In satisfying the 1982 Ministerial reference a number of discrete  but  related 
investigations were carried  out. Each investigation is being  reported in a  separate 
publication in support of BTE Report 56 'Assessment of the  Australian Road System: 
1984. 
The study  undertaken to produce road travel  projections, and reported in  this 

were identlfied. Secondly, past  patterns  of  the demand for road travel were analysed 
Occasional  Paper, had three  basic  elements.  Firstly,  recent  trends in road travel 

and,  whereverpossible,suchdemand relatlonshipswerequantified. Thirdly,scenarios 

of future demand produced. 
relating to the  future environment for road travel were developed and projections 

The work involved in producing  these  projections was undertaken  by  the BTE 
Forecasting  Unit which is located in the Economic  Assessment Branch. The Paper 
was prepared  by members of the  Unit, Dr M. Saad, D. Dao, S. Gerhardy and A. 
Biggs. 

Acllng Assistant Director 
R.W. ME L L O R  

Economlc  Assessment  Branch 

Bureau of Transport  Economics 
Canberra 
February 1985 
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SUMMARY 

Road travel  reflects the combined effects of two  components: vehicle  fleet  size  (stock 
of carsand  commercial vehicles) and its usage (vehicle  kilometres  travelled). Demand 
for each of these two components is derived from the demand for  transport  servlces 
and is influenced  by socio-economic  and  demographic factors, community attitudes 
and  government policies. Road travel  is  divided  in  this Paper Into two  segments: 
the  passenger car segment representing on average some 79 per cent of road  travel 
(measured in  total annual kilometres  travelled)  over  the  last decade,  and the 
commercial vehicle segment accounting for the remainder. The Paper reports the 
main analyses  undertaken relating to fleet  size and its usage in the two segments, 
and provides  road travel  projections  (at a State  level) to the turn of this century 
at  five year  intervals. 
The passenger vehicle  fleet  is  defined  to comprise all sedans  and station wagons, 
including  light passenger four wheel drives, owned privately or by companies 
(businesses). Commercial vehlcles  are grouped according to  vehicle  characteristics 
into open  and closed  light commercial vehicles,  rigid  trucks.  articulated  trucks,  other 
truck-typevehiclesand buses.Thenumberofpassengercarsandcommercialvehicies 
on register  (fleet  slze)  for  Australia and the  different  States has been increaslng 
steadily  since the end of the Second World War and  amounted to nearly 6.3 milllon 
passenger cars and 1.7 million commercial vehicles on the register  at 30 June 1982. 
Since 1971-72 the number of passenger vehicles has increased  by about 4.5 per 
cent  per annum while the number of commercial vehicles has increased at an annual 

commercial vehicles of the total  vehicle  fieet has Increased slightly to nearly 21 
rate of over 5 per cent,  peaking at 6.6 per  cent in 1976. As a result,  the share of 

per  cent in 1981-82 compared with about 19.5 per cent in 1971-72. 
Growth in the number of passenger vehicles  since the early 1970s was not  uniform 
across  the different  States. Queensland and Western Australla recorded higher  rates 
than  the national average, while growth rates in the remainder of the  States were 

growth rates. For commercial vehicles, growth rates for vehicle types during  the 
below the  national average, with Tasmania and  South Australia showing the lowest 

same period showed even greater  variatlon among States (with significant growth 
rates  in Western Australia and Queensland, and slower rates than  the national average 

Growth rates  in the three major categories of commercial vehicles  (light commercial, 
in South Australia and Tasmania for the major categories  of commercial vehicles). 

rigid trucks and articulated  trucks) were very  similar. The observed  growth in new 
models in the light commercial range and the upsizing  of  trucks appear to be reflected 
in significant  substitution within the  broad  vehicle types shown, rather than  between 
types. 
The observed growth in the  passenger vehicle  fieet  over  the  analysis  period was 
accompanied by an Increase in  fleet usage of road space. Total  vehicle  kilometres 
travelled (VKT) by passenger vehicles  increased from less than 64 thousand million 
in the  year  ending 30 September 1971 to over 96 thousand million  kilometres in 

annual  growth rate  in  total V K T  were hlghest in Queensland (over 6 per  cent) and 
1982 (an  annual  average  growth rate of a little under 4 per  cent).  Estimates of the 

lowest in  Vlctoria and  South Australia (about 3 per  cent)  over  the same period. Short 
trips  in urban  areas comprise by far the  major part of passenger  car  usage. 
Total  vehicle  kilometres  travelled by commercial vehicles in  Australia  are  estimated 
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to have increased from just over 19 thousand million  in  the year  ending 30 June 
1972 to about 31.5  thousand million  in 1982. This  represents an average rate  of 
growth of 4.4 per  cent  per annum. During  the  period under analysis Queensland 

the  highest growth in the light commercial and rigid  truck  categories) with all other 
recorded  the  largest  increase in commercial vehicle  kilometres  travelled  (including 

States  except South Australia  increasing  at  rates  similar to the national average. 
For  the  major  categories of commercial vehicles,  utilisation was higher for articulated 
trucks  than  for  light commercial vehicles and rigid  trucks. For Australia,  total V K T  

the  exception of  South Australia,  the growth rates  in  total V K T  by articulated  trucks 
by articulated  trucks has  increased  by  over 6 per  cent  per annum since 1972. With 

exceeded those of light commercial vehicles and rigid trucks.  Approximately half 
the usage of light commercial vehicles and rigid trucks, and about 30 per  cent  of 
articulated  truck usage was in urban  areas. 

This results from  changes in the  composition of  the bus fleet due to  the  recent 
Buses recorded  a  stronger growth in registrations  but  a  decline in average utilisation. 

rapid  increase in micro-bus registrations. Other truck-type  vehicles  recorded 

the  analysis  period. 
substantial growth rates in total V K T  at the  national  level and in each State  during 

equation model which considered  both fleet  size and its usage simultaneously. To 
Unavailability  of annual  time series  data  prevented  the development  of a multi- 

allow  for  this  effect  to some extent,  a  modified two-stage approach was followed 
in  this study. In the first stage, fleet  size was considered to be  a  function of income, 

V K T  was related  to  fleet  size and other  factors.  Further,  a model  was specified  to 
population,  vehicle purchase price and operating  costs. In the second stage, total 

assess  the  effects of  freight  rates and to gauge roadhail  competition on intercapital 
city non-bulk road  freight movements. 
The estimated  regression models provided  very  satisfactory  explanations of annual 
variations in  fleet  size,  total V K T  and non-bulk intercapital  city  freight movements. 
All the  estimated  coefficients were of the  expected  signs and, with the  exception 
of the  elasticities with respect  to  operating  costs, all coefficient  estimates were 
statistically  significant. 
The main results  are: 

For  the number of passenger cars  per head of population,  the  estimated purchase 
price  elasticities of demand were less than unity  in  all States  except Queensland. 

vehicles. 
Similar  price  elasticities could  not  be  estimated  for  the'major  fleets of commercial 

m The own-price (road  freight  rates)  elasticity  for  intercapital  city non-bulk freight 
movements  was less than unity. Demand response was found to be slightly  higher 
(but still  inelastic)  with  respect  to  the  roadlrail  freight  rates  ratio. 
Estimates of the elasticity  of the  size of the passenger vehicle  fleet with respect 
to income  were less than one (inelastic)  in all States except Victoria and  Tasmania. 

vehicles and for tonnes consigned by  road on intercapital  city routes were generally 
By contrast,  estimates of  income elasticities  for  the major  categories of  commercial 

greater  than unity, indicating  that  freight movements by road  are  sensitive to 
changes in economic activity. 
For vehicle usage (VKT) models, the  estimated  coefficients  of the fleet  size were 
significant The coefficient of passenger cars  indicated  a decrease in average V K T  
per  car  as  fleet  size  increased. In contrast,  the  coefficients of fleet  size  for  the 

size will be accompanied,  on average, by a  greater  increase in  total VKT. 
major  categories of commercial vehicles  indicated  that  a  given change in fleet 

To estimate demand for road  travel between 1985  and 2000, the  future likely  levels 
of  the explanatory  factors  affecting  the two road  travel components  were projected. 

xiv 



Summary 

Differentvalueswereassignedto thesefactors resulting in twoscenarios (high growth 
reflecting  conditions which favour  growth in road travel, and low growth representing 
conditions which restrict growth in road travel). Two corresponding  Sets of projections 
(high and low growth respectively) were estimated. The broad  conclusion to be  drawn 
is that  over  the  projection  period (1985 to 2000) a  continued  significant growth in 
road travel  is expected. 

are: 
For  the passenger car  road travel segment, the main features of the  projections 

0 for Australia as a whole, total passenger car usage will grow by between 1.5 per 
cent and 5 per  cent  per annum (low and high growth projections  respectively); 
and 
car ownership level is expected to rise by  the  year 2000 under  the high growth 
projection to those rates  currently  prevailing in those States of the USA with high 
car ownership rates (about 0.7 per head of population). 

For  the commercial vehicle  travel segment, the  lmporiant  conclusions of the 
projections  are as follows: 
0 annual  growth rates of between 3 per  cent and  up to 6 per  cent  are  expected 

in  total VKT for the  major  categories of commercial vehicles (low and high growth 
projections  respectively); and 
for other  truck-type  vehicles and buses,  annual  growth rates in total VKT are 
estimated to be about 5 per  cent and 3.5 per  cent  respectively. 

This  paper projects  a  continued growth of total road travel  activity to the  turn of 
this century  although at lower  annual growth rates  to those  which prevailed in the 
1970s. In addition,  the growth in road travel  is expected to be lower in the 1990s 
than in the  remainder of the 1980s. Finally,  there  are  indications  that  the growth 
in road travel will be higher in urban  areas  than rural areas, and this has important 
implications for road  planning and investment. 
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CHAPTER l-INTRODUCTION 

OBJECTIVES OF THE STUDY 
Effective  road  planning  requires  reliable  projections of the demand for  road  travel. 
This demand is derived in nature as it depends on the  requirement  for  transport 
services, and  hence is determined by various socio-economic  and  demographic 
factors. As a result.  road  travel  projections  entail an evaluatlon of how these  factors 
have shaped demand in the past and a projection  of  their  future  values  to produce 
estimates of future demand. 
The broad  objectives of the  study  were: 
0 to  identify  recent trends in road travel; 
0 to analyse  past  patterns  of  the demand for road  travel and wherever possible  to 

quantify such demand relationships; 
0 to develop scenarios relating  to  the  future environment of  road  travel and project 

0 to  indicate  possible  implications of the  projections  for  road  investment. 
future demand; and 

DEFINITION  OF ROAD TRAVEL 
Road travel  is defined in this Paper to be the combined effects  of the size  of the 
vehicle  fleet and its usage (vehicle  kilometres  travelled).  Further,  road  travel  isdivided 

Motor cycles,  tractors,  plant and  equipment, caravans and trailers  are excluded from 
into the passenger car  travel segment  and the commercial vehicle  travel segment. 

the  study. 

OUTLINE  OF  THE PAPER 
The Paper consists  of  eight  chapters.  Afterthe  introduction  of Chapter 1 ,  the  following 
three  chapters relate to the passenger car segment. Chapter 2 defines this segment 
and reviews  trends in private consumption expenditure on travel  in  Australia and 
overseas, carownershipand its usageand  changes in cartechnology.  This isfollowed 
in Chapter 3 by a review  of  previous  studies and the development of  regression 
modelsforvehiclefleetsizeanditsusage.Chapter4developstheprojectionscenarios, 

by  otherorganisations. 
reports  the  high and low growth projections and comments  on forecasts  prepared 

Chapters 5 to 7 discuss  the commercial vehicle segment. Chapter 5 gives an overview 
of the size and usage of commercial vehicles,  briefly  outlines  the commercial vehicle 
freight  services and comments  on the utilisation  level and areas of operation of 
commercial vehicles. The first  part  of Chwter 6 analyses  the  market  forces for the 

and articulated  trucks) and buses. In the second part  of  that chapter, models for 
three main categories of commercial vehicles  (light commercial vehlcles, rigid trucks 

fleet  size and  usage are developed along  similar  lines  to  those  followed in the 
passenger car segment, while slmple models based on time  trends  are proposed 
for  other  truck-type  vehicles and buses.  Projections of commercial vehicle  fleet  size 
and utilisation  are  reported in Chapter 7. 

combining the main findings  of  both  the passenger car and  commercial vehicle  road 
Finally, Chapter B contains  concluding remarks relatmg to the  study  as a whole, 

travel segments. 
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CHAPTER 2-PASSENGER CAR TRENDS 

The passenger car  fleet  is defined in  this Paper to comprise all cars and station 
wagons, including the light passenger  four-wheel drive  vehicles (such  as Subaru, 
Daihatsu and Suzuki) owned by  private  individuals  or  by  business  enterprises 
(companies). 
This  chapter reviews the  main recent developments in the fleet  size and  usage of 
passenger cars in  Australia. I t  starts with a comparison of consumption expenditure 
on travel  in  Australia with that  in both the United Kingdom (UK) and the  United 
States  of America (USA) over  the  period 1971 to 1981. Fleet  size is then examined 
by  analysing  the number of cars on register  at  State  level by  type of ownership 
(private  versus company cars) and by fleet composition.  Next, fleet usage (kilometres 
travelled) is considered from the standpoints of trip purpose, age of vehicle and 
area of operation.  Finally, some developments in the  quality and  performance 
characteristics  of passenger vehicles  are examined. 

PRIVATE CONSUMPTION EXPENDITURE ON TRAVEL 
The share of private consumption expenditure allocated  to  travel  indicates the 
importanceoftravelrelativetoallotheritemsofprivateconsumption.Theexpenditure 
on the various modes of transport  indicates the relative importance of each mode, 
and over  a  period of time,  possible  substitution between modes. 
Tables 2.1, 2.2 and 2.3 indicate  for  the USA, the U K  and Australia the level  of  total 

tables show the percentages of total expenditure on travel spent on private motoring 
private consumption expenditure on travel between 1971 and 1981'.  In addition these 

(both  vehicle purchase and operating  costs) and on various forms of public  transport. 

expenditure  ranged between 12 and  15 per  cent  over  the  study  period,  but in most 
For all three  countries,  travel expenditure  as  a  percentage of  total  private consumption 

years was slightly higher in Australia than in the U K  and the USA. Over the 1 1  
year  period,  the share of the  personal consumptlon budget  spent on travel remained 

travel  is  in the vicinity of unity. By contrast,  the components of travel expenditure 
relatively constant in the three  countries, suggesting  the  expenditure elasticity for 

varied markedly between countries and over time. Expenditure on the motor vehicle 

of travel expenditure in the USA, about 75 per cent in the UK, and in excess of 
(both  purchase price and operation  cost) was consistently more than 90 per  cent 

75 per  cent in Australia. Expenditure on public  transport was  more significant in 
the U K ,  while  Australians spent relatively more  on 'other  fares' (mainly air). 

going to  public  transport and to  the purchase of new vehicles,  whilst  increases have 
In the  1970s all three  countries  witnessed  declines In the  shares of the travel budget 

occurred in the  shares of the budget  going to the operation of motor vehicles and 
'other  fares'. 
The  dominance of private motoring  as  the  major mode of travel  is obvious. I t  is 
also  significant  that the  share of travel expenditure allocated to private motoring 
in each countrv over the study period remained relatively constant,  with  increased 

1. The 1 1  yearpermd under consideralion relales to calendar years lorthe USA and the UK. For Australia, 
thefiguresreialelaflnanclalyearswiththelatestbeingthatfor1981~82.Thedilferencebelweencalendar 
and financial years is no1 expected 10 OlsloR Inter-country Comparison. 
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TABLE 2.1-PERSONAL CONSUMPTION EXPENDITURE O N  TRAVEL;  UNITED  STATES OF AMERICA,  YEARS  ENDING 
G 
V 

m 
0 

31 DECEMBER 1971 TO 1981 ? 
Per  cent of total  travel expenditure 

Rafl, bus, Travel  as 

Ending 
Year coach, taxi Purchase Operation  Total 

transit 
percentage 

Other of motor 
31 December system vehicles  vehicles (USOmillion)  expenditure fares 

travel of total 

1971  4.3  3.1  40.6  52.1 94 421  14.0 
1972  4.0  3.2  50.6  105  382  14.3 
1973 

42.2 
3.8 

1974 
3.3 

4.0 
42.0 

3.8 
50.9  114  576 

34.6 
14.1 

57.6  117  924 
1975  3.8  3.7  35.4  57.1 

13.3 

1976 3.5  3.7  39.2 
129  367  13.2 

1977 
53.7  155  189  14.3 

3.2 
1978 

3.7  39.8  53.3  179  328  14.9 
3.1 

1979  3.1 
3.7 
4.0 

40.9  52.3 
36.3  56.6  21 9 446 

198  108  14.7 

1960  3.1  4.5  29.5  62.8 
14.6 

1981  3.2  4.5  29.7 
239  543  14.4 

62.5  260  773  14.1 

of motor 

Note. Percenlages may notadd to lOOdue to rounding. 
Source: United States, Bureau of Economic Analysis  (1981). 



TABLE 2.2"PERSONAL CONSUMPTION EXPENDITURE O N  TRAVEL:  UNITED KINGDOM, YEARS ENDING 
31 DECEMBER 1971 TO 1981 

Rarl. bus 
Per  cent of total  travel  expenditure 

Travel  as 
Year coach, taxi Purchase Operation  Total 
Ending 
31 December 

transit 
percentage 

Other 
system 

of motor travel of total 
fares  vehicles  vehicles (E mrllion)  expenditure 

of motor 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

~ 

17.2  8.2 
15.9  8.5 
15.5  9.7 
15.6 
15.3 

10.1 
9.6 

15.5 
15.4 

9.5 

14.7 
9.5 
9.6 

13.2  9.9 
13.7 
13.2 

11.6 
12.0 

Note Percentages may not add to 100 due to roundmg 
Source: United Kingdom, Central StatlStlCal Office (1983). 

32.0  42.7 
34.4 

4 495 

31.4 
41.2 5 213 
43.4 

25.6 
5 723 

48.6 
26.1 

6 299 
49.0 a 194 

27.4 
27.3 

47.6 9 698 

33.2  42.8  13 086 
34.7 
28.3 

42.2 
47.0 

16  396 

25.6  49.3 
18  439 
20  602 

47.8 1 1  051 

12.6 
13.0 
12.5 
11.9 
12.7 
13.0 
12.9 
13.2 
14.0 
13.6 
13.6 



TABLE 2.3-PERSONAL CONSUMPTION EXPENDITURE ON TRAVEL;  AUSTRALIA, YEARS  ENDING 30 JUNE 1971 TO 1982 D 
2 
2 
5 Per  cent of total  travel  expenditure 

Rarl, bus,  Travel  as 
Year 
Ending 

coach, taxi 
lransit Olher of motor 

percentage 

31 December syslem 
travel  of  total 

fares  vehicles  vehicles ($A million)  expenditure 

Purchase Operation  Total 
of motor 

1971 

1973 
1972 

1974 
1975 
1976 
1977 

1979 
1978 

1980 
1981 
1982 

8.3  14.6 
6.6  13.7 
8.2  14.5 
7.7  15.0 
7.1  14.4 
6.6  15.3 
6.2  15.5 
6.3  15.8 

5.6  15.5 

6.1  15.1 
15.4 

5.8 15.6 

8.0 

34.6 
34.6  43.1 

42.4 

34.3  42.9 
34.5  42.7 
34.0  44.4 
31.1  46.8 
32.0  46.3 
31.3 
30.9  47.5 

46.7 

27.6  51 .O 
28.4  50.4 

28.7  50.2 

3 018 

3 636 
3 325 

4 227 
5 105 

6 954 
6 088 

7 597 

10  190 
1 1  523 
12  827 

a 693 

14.8 
14.7 
14.3 
14.1 
14.0 
14.0 
14.0 
13.8 
14.0 
14.6 
14.7 
14.3 

Note: Percentsges may not add to 100 due to rounding. 
Source- ABS (1983b) 



Chapter 2 

expenditure on operation  costs  being  balanced to a significant degree  by  reduced 
expenditure on new vehicles (see  Figure 2.1). This no  doubt partly  reflects supply 
factors,  with a decline in the real  cost of new vehicle manufacture and increases 
in the real costsof operation  including  fuel,  repairand insurancecosts.  Italsoappears 
to  reflect a deliberate demand response by  motorists who, faced with sharp increases 
in operation  costs, have responded by  devoting a  smaller  proportion of their budgets 
to car purchase. 

FLEET  SIZE A N D   U S A G E  
The structure of the  passenger car  fleet wlth respect to type,  age, size, performance, 
and fuel consumption  of vehicles, and future developments in these  characteristics, 
w~ll have important  impllcations for the demands placed on the road network. Of 
equal  importance are  the  characteristics of the owners of the  passenger vehicle  fleet 
and the extent to which level and form of usage varies with ownership characteristics. 
These characteristics  include age, sex,  marital  status.  size and composition of 

changing patterns and attitudes  to work and leisure  activities can  be important,  but 
household,  geographic location, and private  versus  business ownership. Also 

these  tend to be related  to income levels. 
This section examines recent  historical developments in the above factors’. 
Throughout this  exposition,  relatlvely  greater emphasis has been accorded to 
undertaking  a critical  analysis of the fleet (using  time-series  data  relating to the 
number of cars on register)  rather than of  its use (due to the paucity of data  relating 
to  vehicle  kilometres  travelled). The only comprehensive information  available on 
vehicle usage is  that provided by the  Australian Bureau of Statistics (ABS) in the 
four  Surveys of Motor Vehicle Usage relating  to  the 12 month periods ending 30 
September 1971, 1976, 1979 and 1982 (ABS 1973b, A B S  1978, A B S  1981f and A B S  
19831). 

Number 01 passenger vehicles on register 

to reduce vehicle  pollution, the number of cars  registered in  Australia has  continued 
Despite  the  recent depressed economic climate,  higher  fuel  prices and  measures 

on the  strong growth path  witnessed  over  the post-war period with about 6.3 million 
vehicles recorded  as at the end of June 1982. 
Table 2.4 presents  the total number of passenger cars on register  for  Australia and 
the dlfferent  States between  the financial  years of 1969-70 and 1981-82. Australia 
as  a whole experienced an average  annual  growth rate  of 4.5 per  cent  during  the 
study period. 
The growth in the number of passenger cars was not uniform  across  the States. 

5.2 per  cent  respectively) had  higher rates than  the national average, while growth 
Queensland and Western Australia  (with average  annual  growth rates  of 5.9 and 

rates  in the  remainder of the States were below  the national average, with South 
Australia showing the lowest  rate of 3.8 per  cent  per annum during the period under 
consideration. 

Business and private ownership of new vehicles 
Passengercarsarecategorisedasprivateifownedbyindividualsorbyunincorporated 
businesses, and as business i f  owned by companies or Commonwealth, State or 
local governments  and authorities. While there  are no data  available on the  type 
of ownership for  the whole passenger vehicle  fleet, the  importance of the  corporate 
vehicle  fleet  is  highlighted in the registration  figures for new vehicles. Tables 2.5 

1. Furlhetspeclficdemand and supply factors  of carownership and usagearecommented upon ~n Chapter 
3 
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TABLE 2.4-NUMBER OF PASSENGER  CARS O N  REGISTER BY  STATE OF REGISTRATION, AS  AT 30 JUNE 1970 TO 1982 
(a00) 

As at New South South Western 
30 June 

""" ~" 

Wales'  Victofla Queensland Australia"  Australia Tasmania Australia 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
Average 
annual 
growth 
rate (per 
cent) 

1346.3  1065.1 
1424.5  1119.3 
1509.3 11 68.7 
1583.0  1231.1 
1656.1  1307.0 
1748.0  1382.7 
1787.6 
1833.7 
1891.7 

2041.9 
1965.4 

2111.4 
2207.7 

1454.8 
1479.2 
1544.9 
1591.4 
1580.1 
1632.5 
1731 2 

499.5 
530.1 
567.8 
600.2 
639.8 
660.9 
715.4 
751.4 
794.7 
835.3 
884.0 
946.2 
997.7 

~~ ~~ 

389.2  301 .O 
407.3  328.5 
424.5  346.3 
447.5  364.4 
470.6  389.3 
501.8  414.8 
520.9 
542.3 
558.6 
567.7 
581.8 
594.9 
611.6 

437.2 
473.7 
500.4 
518.7 
535.6 
552.6 
555.6 

11 8.6  3719.7 
124.9  3934.6 
l30 7 4147.3 
135.4  4361.6 

150.3 
141.2  4604.0 

4858.5 
156.9 
162.7 
171.9 
178.8 
177.2 
183.4 
190.0 

5072.8 
5243.0 
5462.2 
5657.2 
5800.6 
6021 .O 
6293.8 

4.2 
~ 

4.1 
~ 

a New South Wales includes the Australian Capital  Territory 
b. South Auslralla Includes  the Nonhern Territory 
Soorce. ABS 11983q). 

5.9 
~ 

3.8  5.2 4.0 4.5 

m 



TABLE 2.5-NEW PASSENGER CAR REGISTRATIONS  BY  BUS1NESS”AND  PRIVATE  CATEGORIES  BY  STATE OF 
2 
2 
g REGISTRATION;  METROPOLITAN  AREAS, AS  AT 31 DECEMBER 1979 TO 1982 
P 

New Smrth South Western . . - . . - - - . . . 
Wales” Victoria  Australia‘  Australia Tasmania Australia* Oueensland 

~ ~ ~~~ 

As at 31 
December Category (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) 

(per (per  (per  (per  (per  (per  (per 

1979 Business 51  570 51.5 39460 47.5 14973 51.0 14058 48.7 13624 45.9 2957 54.5 139828 
Private 48584 48.5 43  593 52.5 14  359 49.0 14  825 51.3 16  048 54.1 2 467 45.5 139  876 

1980 Business 53350 49.0 37  487 47.9 15  735 50.6 14  124 51.2 12  852 44.2 2 580 50.0 140467 
Private 55527 51.0 40742 52.1 15  359 49.4 13  450 48.8 16  254 55.8 2 580 50.0 143  912 

1981 Business 56  399  51.2  39  838  50.5  17  446  53.1 14862 53.9  14  788  47.7 2 587  51.0  149  363 
Private 53  777  48.8  39  045  49.5  15  391  46.9 12 674 48.1  18  198  52.3 2 471  49.0  139  556 

1982 Business 55  286  51.0  40  982  52.2  19  223  55.0 16846 55.6 11 014  37.2 2 354  54.7  148  870 
Private 53 105  49.0  37  476  47.8  15  759  45.0  13  474  44.4  18  603  82.8 1 948  45.3  140  365 

50.0 
50.0 
49.4 
50.6 
51.7 
48.3 
51.4 
48.6 

a. Business category is deflned to mclude vehicles Owned by companies  and the Commonwealth, State and local governments  and authorlties, and l a m  

c. Figures for the Northern Territory are ailacaled  entirely  to  metlopoiltan  areas 01 South Australia. 
b  Flgures for the  Austrslian  Capital Tsrrltory are allocated entlrely to  metropolitan areas of N e w  South Wales. 

d  Auslrailan  totals  include Commonwealth  Government vehicles which are allocaled  entlrely  to  metropolitan areas, but  not to any particularState. 

SOU~CCB. lnlormatlon  provided  by  the Department of Industry end Commerce based on A D A P S  data 
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and 2.6 summarise the  data  for  the four calendar  years 1979 to 1982 for  metropolitan 
and rural areas  respectively. 
In metropolitan  areas of  Australia between  1979  and 1982, there were approximately 
equal numbers of new vehicles  registered in the  business  category  as in the  private 
category. Moreover, during  this  period,  the  proportion  of  business  vehicles  increased 
slightlyforAustraliaasawholeandinmostStates(anexceptionwasWesternAustralia 
where business  registrations  fell  snarply in 1982). 
In  rural areas,  business ownership accounted for approximately 30 per  cent of  all 
new vehicles  registered in 1982.  However, this category  has increased  proportionally 
in all States  except Western Australla. 
The large and increasing share of passenger vehicles  being  registered in the  business 
category may reflect,  at  least in part,  the  practice of putting company cars at the 
disposal  of employees for  their  private  use. This  could have important  implications 

to  greater annual usage  and quicker  turnover. There is also a degree of uncertainty 
for  projectlng  vehicle usage. I t  is believed  that  business  cars  are, on average, subject 

as to whether changes in taxation  or  registration  policies  could  significantly  affect 
this  practice. 

N e w  cars and  scrappage rate 

the  study  period,  increasing from about 0.41 million  cars in the 1971-72 financial 
The  number of new passenger cars on the  register showed a positive  trend  over 

the relative  significance of  new cars in the total  size of the fleet  declined from about 
year to 0.47 million  cars in the 1981-82 financial  year  (see Table 2.7). However, 

10 per  cent in the  early  part of the  study  period  to  over 7 per  cent towards the 
end of the  period.  This  Indicates, among other  things, an increase in the average 
life of cars  (a corresponding reduction in the scrappage rate). 
A crude indicator1  of  the number of vehicles scrapped during any  one year was 
calculated  (the  difference between the number of new vehicle  registrations  in  that 
year and the change in total  fleet  size between that year and the  preceding  year) 
Estimated scrappage rates  for the  ten  year  period to 1981-82 are  presented in Table 
2.7. U p  to  the  financial  year 1976-77 the motor car was scrapped relatively  quickly, 
but subsequently was kept  for  longer  periods  as  uncertainty concerning economic 
conditions and higher  fuel  costs undoubtedly influenced  motorists  to postpone the 

81 when the  estimated scrappage rate slowed down to 4.0 per  cent due  no doubt 
purchase of new vehicles.  This was particularly  evident in the  financial  year 1980- 

in part  to  the marked increase in fuel  prices (see  Table 3.4). 

Vehicle  kilometres  travelled 
Theobservedgrowthofthepassengercarfleet(numberofsedansandstationwagons) 
over  the  study  period was  accompanied by an increase in fleet usage of road space. 
Total  vehicle kilometres travelled (VKT) by passenger cars in Australia (amounting 
to some 78 per  cent of total  kilometres  travelled  by all motor vehicles in the year 

year  ending 30 September 1971 to about 96  000 million  kilometres in the  year ending 
ending 30 September 1979) increased from nearly 64 000 million  kilometres in the 

this  period (see  Table 2.8)*. The growth rate in total V K T  for Tasmania was similar 
30 September 1982, representing an annual  average growth rate  of 3.8 percent during 

to  the  national average of 3.8 per  cent compared with 6.1 per  cent  recorded in 

1. This measure is crude because I t  does not take lnlo ac~ount the unregislered  vehicles whlch are not 
Scrapped 

2. The StaIlStlcs relate to lhe annual rale of usage of selected  vehicles  reglslered at the survey date Of 
30Septemberrathelthantheactualusageafallvehiclesregisteredatanytlmedurlngtheyear.Appropriale 
sample expansion Iaclors were used l0 dsrive Ihe car population estimates 

1 1  



T A B L E  2.6-NEW PASSENGER  CAR  REGISTRATIONS BY BUSINESS"AND  PRIVATE CATEGORIES BY STATE OF 
2 
? 
8 REGISTRATION;  RURAL  AREAS, AS A T  31 D E C E M B E R  1979 TO 1982 
P 

New South  South  Western 
AS at 

December Category  (number)  cent)  (number) cent) (number) cent) (number) cent) (number)  cent)  (number)  cent)  (number)  cent) 

1979 Business 19886 28.6 7583 19.7 1 1  150  28.1 2 597  22.1 2 139  20.6 2 828  35.1  46  183  26.0 
Private 49664 71.4 30842 80.3 28516 71.9 9 181  77.9 8 259  79.4 5 233  64.9  131  675  74.0 

1980 Business 17763 29.0 6571 19.2 1 1  160  27.1 2385 21.9 2 119  20.5 2 849  35.2 42847 25.8 
Private 43  488  71.0  27  595  80.8  29  945  72.9 8 498  78.1 8 236  79.5 5 247  64.8  123  009  74.2 

1981 
Private 41  047  67.2  26  648  79.5  29  574  69.1 7 479  75.3 7 549  75.9 4 555  60.4  116  852  70.9 
Business 20 053  32.8 6875 20.5 13  248  30.9 2 449  24.7 2 401  24.1 2 982  39.6  48  008  29.1 

Wales' Victoria  Queensland  Australia'  Australia Tasmania Australia 
31 (per (per  (per (per  (per (per (per 

1982 Business 19  876  33.1 7 690  21.3 14079 33.1 3 186  28.6 1 670  18.4 2 674  42.9  49  175  29.8 
Private 40  120  66.9  28  446  78.7  28 505 66.9 7 949  71.4 7 399  81.6 3 557  57.1  115  976  70.2 

a. Bus~ness category is deflned  to mclude vehicles awned by c o m p m e s  and the  State and local governments  and wlhorltles, and tarn Commonwealth  Government 

b. Figures for the Austrslisn  Capllal  Terrltory are allocated  entirely  to  metropolitan areas Of N e w  South Wales. 
c FlgureS for the Northern Territory are allocated  entirely 10 metropolitan areas of South Australia. 
Source: Infarmatron pmwded by the Department of tndustry and Commerce based on A D A P S  data. 

VehlCleS are allocated  entlrely to metropolitan areas. 
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Queensland  and  4.6  per  cent in Western  Australia  between  the two survey  years 
of 1971 and 1982. New South  Wales,  South  Australia and Victoria  experienced annual 
growth  rates  below  the  national  average during the same period. 
Estimates  of  average  vehicle  kilomeres  travelled  (obtamed by dividing estimated  total 
VKT by number of cars on register)'  are  given in Table 2 9. The decline in average 
VKT throughout  the  four  survey  years is  noticeable in Victoria,  South  Australia and 
Western  Australia.  There was no definite  pattern in average VKT in New South 

TABLE 2.7-NEW AND  TOTAL  PASSENGER  CAR  NUMBERS  AND ESTIMATED 
SCRAPPAGE RATES, YEARS ENDING 30 JUNE 1972 TO 1982 

Estimated 
scrapped  Scrappage 

cars rate ending 
Year 

30 June 
New cars  Total  cars 

~000) i'000) ('000) (per  cent) 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

412.5 4 147.3 
429.7 4 361.6 
465.0 4 604.0 
502.7 4 858.5 
454.6 5 072.8 
447.1 5 243.0 
432.4 5 462.2 
463.5 5 657.2 
451.9 5 800 6 
462.5 6 021 .D 

.. 
200.8 
214.0 
234.1 
277.6 
276.9 
21  3.2 
268.5 
308.5 
242.1 

.. 
4.6 
4.6 
4.8 
5.5 
5 3  
3.9 
4.8 
5.3 
4.0 

1982  471.3 6 293 8 198.5 3 2  

Source: BTE estimates based on A B S  (19839) 
. . not  applicable 

TABLE 2.8-TOTAL VEHICLE KILOMETRES  TRAVELLED  BY  PASSENGER CARS 
BY  STATE OF REGISTRATION. YEARS  ENDING 30 SEPTEMBER 
1971,1976,1979AND 1982 

(miNions) 
A I Y P ~ O P  annual 

State of 
registration 

. ~~. ~~~~ .~ 

1971  1976  1979 l982 (per  cent) 
growth rate 

Victoria 
New South  Wales'  23  080  28  136  29  491  33  784 

18  642 22790 24038 25813 

South  Australiab 
Queensland 8 163 10516 12427 15691 

6 685 7  910 8 475 9 231 
Western  Australia 5423 7012 8179 8862 
Tasmania 
Australia 

1 809 2 168 2 262 2 728 
63  802  78  531  84  871  96  109 

3.5 
3.0 
6.1 
3.0 
4.6 
3.8 
3.8 

a New South Wales includes  the  Australian  Capital Territory. 
b. South Amtlalla  includes  the  Northern Terrltory 
Note Flgures may not add to totals due to rounding 
Sources A B S  (1973b. 1978,1981f  and 19031) 

~ 

1. Estimates ataverage vehicle kllornetres travelled m this study are Of the 'broad average type as defined 
by ABS. A 'broad' average IS distinct from a 'narrow' average where the number 01 cars reporting travel 
IS used. 
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Wales, Queensland and  Tasmania (with marked increases in 1982 compared with 
the 1979 levels). Average VKT  was lowest in Tasmania with broadly  similar  levels 
in the mainland States. 

Vehicle usage by age 
The  ABS Survey of Motorvehicle Usagefor 1979 provided  information on theaverage 
vehicle  kilometres  travelled  by passenger cars of  different years of manufacture 

States, where the age structure of the  vehicles is grouped into seven categories 
(vintages). Table 2.10 summarises the  data  for  Australia  as a whole  and for the six 

and 1979). This  table  reveals a strong  relationship between average  annual VKT 
(manufactured before 1968,  1968 to 1970,  1971 to 1973,  1974 to 1976,  1977,  1978 

and age.  For Australia, average VKT declined from  about 21 500 kilometres  for new 
cars  (less  than one year  old) to about 10 700 kilometres  for  vehicles more than  ten 
years old (manufactured before 1968). 
With minor exceptions, this  inverse  relationship between the usage  of passenger 

TABLE  2.9-AVERAGE  ANNUAL  VEHICLE  KILOMETRES  TRAVELLED BY 
PASSENGER CARS BY  STATE OF REGISTRATION,  YEARS  ENDING 
30 SEPTEMBER 1971,1976,1979-AND 1982 

("0) 
State of registration 1971  1976  1979  1982 

N e w  South Wales' 
Victoria 
Queensland 
South Australiab 
Western Australia 
Tasmania 
Australia 

16.0  15.7 
16.3 

14.9 
15.7  15.6 

15.4 

15.0 
15.2 

14.6 
16.0  15.0 

14.6  15.6 
14.9 

16.3 
14.9 

14.2 
16.0 
13.7 

15.9 
12.9 

15.6 
14.4 

15.9  15.4  15.1  15.3 

a. N e w  South Wales includes the Australian Capltal Territory 
b. South AustraI~a  includes  the  Northern Terrllory 
Sources: A B S  (1973b.  1978,19811 and 19831) 

TABLE  2.10-AVERAGE  ANNUAL  VEHICLE  KILOMETRES  TRAVELLED  BY 
P A S S E N G E R   C A R S   B Y   S T A T E  OF REGISTRATION AND Y E A R   O F  
MANUFACTURE,  YEAR ENDING 30 SEPTEMBER 1979 

State of Before 
registration 1968  1968-70  1971-73  1974-76  1977  1976  1979 

N e w  South 
Wales" 
Victoria 

9642 12845 14330 14862 20332 18655 22387 
11878 13237 16009 17177  18211  19116 19670 

Queensland 
South 

9579 13  114  13251 15946 17884 21 452 21 445 

Australiab 
Western 

11 468 13082 14517 16859  16582 17934 20723 

Australia 12042 12713 15186 17565 14990 22999 26999 
Tasmania 
Australia 10749 12984 14684 18004 18391  20  126 21 529 

9628 12011 13078 13707 12880 17802 17630 

a. N e w  Smlh Wales mcludes the  Auslrailan  Capllai Territory. 
b South Austmlls mcludes the Northern Temtory. 
Source. A B S  (1981f). 
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vehicles measured by average annual V K T  and the  vehicle's age  was observed in 
all States for all  vehicle ages. New vehicles  (less  than one year  old) were used most 

Tasmania  and the  highest in Western Australia  at  nearly 27 000 kilometres in 1979. 
intensively in all States  with the lowest average V K T  being 17 630 kilometres in 

The greater usage  of relatively new vehicles (which is to be expected) is relevant 
to any  assessment of the national costs.and benefits  of  the  road system. Newer 
cars  are  generally of smaller  size and lighter  construction, and designed with greater 
emphasisonsafety,energyconservationandenvironmentalobjectives. Developments 
of the  technical  attributes of the passenger vehicles in recent  years  are  discussed 
later in this chapter. 

Vehlcle  usage by trip purpose 
The four Surveys of Motor Vehicle Usage undertaken  by A B S  provide  valuable 
information on the trip purpose for which the  vehicle was used in the  years  ending 
30  September 1971,1976, 1979 and 1982. Table 2.11 summarises the average annual 
kilometres  travelled  by passenger cars  for  the  four main trip purposes:  business, 
paid  trips to and from work, unpaid trips  to and from work,  and other  private  travel'. 
In the 1979 Survey, private  travel accounted for 57 per  cent of VKT. business and 

shares remained relatively constant between 1971 and 1979, with a slight  increase 
unpaid work trips for 20 per  cent each, and paid work trips  for 3 per  cent. These 

in  private  travel at the expense of paid work trips. 
It is noted that  the share of V K T  nominated as  being  for  business purposes (20 

nominated  as business registrations (as seen in Tables 2.5 and 2.6). Business  cars 
per  cent) is significantly lower  than  the  share of the new passenger car  registrations 

do represent a higher  proportion of new registrations due to their  higher  turnover 
compared to  the  total  fleet, but the  large  difference between new registrations and 
usage  must largely  reflect  substantial  private use of business registered  cars. 

Usage by area of operation 

were asked to  estimate V K T  in each of  the  tollowing areas of the  State of registration: 
In the Surveys of Motor Vehicle Usage of 1971, 1976,  1979 and 1982 respondents 

0 capital  cities and environs; 
provincial urban;2 

0 rest  of  State  (intrastate); and 
interstate. 

Table 2.12 details  the average  annual kilometres  travelled  by sedans and station 
wagons by area of operation  for  Australia as  a whole (obtained  by  adding  distances 
for  the  States  of  registration)  for  the  four  survey  years. A  dominant feature is  that 
in1982two-thirdsofVKTinAustraliaoccurredinurbanareas,andthisshareincreased 
between 1971 and 1981. Hence while  long  distance  car  travel is a common feature 
of the  Australian way of  life, i t  is important to remember that  short  trips  in urban 
areas comprise by far  the  major part of passenger car usage. 
Travel  within  capital  cities and intrastate  (other  than  provincial urban) recorded 
declines of 2.2 per  cent and 11.8 per cent respectively between the two surveys 
of 1971 and 1982. While interstate  travel remained almost  constant  over  the  study 
period,  travelling  within  the  provincial urban category  rose by 23 per  cent between 
the surveys of 1971 and 1976 and remained at the  higher level  in 1979 and  1982. 

1. For detailed  definition 01 purpose classificalion see AES (19831). 
2. Defined 85 Centres  not  included ~n capital Citm and having populatmns greater than 40 000 PBISOIIJ 

in the 1971 POpUiatlOn and HouSing Census. 
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m TABLE 2.13-AVERAGE ANNUAL VEHICLE KILOMETRES  TRAVELLED  BY  PASSENGER  CARS BY STATE OF REGISTRATION ;;I m 

AND AREA OF OPERATION,  YEARS  ENDING 30 SEPTEMBER 1971,1976 AND 1979 

1971 
Capltal city 
Provincial urban 
Rest of State 
Interstate 
Total 

Capital city 
Provincial urban 
Rest of State 
Interstate 
Total 

Capital city 
Provincial urban 
Rest of State 
Interstate 

1976 

1979 

New South 
Wales' Yearand 

area of (per 
a. 

(per 
operation ('000 km) cent) ('WO km) cent) ('000 km) cent) ('000 km) cent) ('WO km) cent) ('000 km) cent) 2 (per  (per  (per  (per ii 

Victoria Oueensland South Australia4  Western  Australia' Tasmania 

2 
9.2  59  9.3  57 6.0 40 
1.8 11 7 2.1 

9.6 
1.2 

60 11.1 68 
14 

4.2 29 8 
0.2 - 

4.5  29 
1 - 1.9 13 

5.0 
0.4 2 5 0.9 

31 
0.9 

6.0 40 
6 

5.3 
0.9 

33 
6 

4.8 
0.4 

30  7.8  55 
3 0.4 3 

16.0  100  16.3  100  15.0 100 16.0 100 16.3  100  14.2  100 

8.7 55 4.6  34 
1.8 

8.8 
11 

56 
1.5 

5.9 
9 

40 
2.9 

9.8 
20 

65 10.3 
0.1 

64 
1 2.1 15 - - 

4.3  27 
0.9 

4.6 
6 

29 
0.9 

5.1 
6 

35 
0.7 

4.4 
5 

29 
0.7 

5.4 
5 

34 
0.3 

6.6 
2 

48 
0.4 3 

15.7 100 15.7  100  14.6  100  15.0  100  16.0 100 13.7 100 

8.1  55  9.3  60 
2.1 14 

6.3  43  9.6 64 10.4 66 4.4  34 
1 .S 10 

4.0 
2.4 

27 
16 

4.0  26 
0.1 1 2.2  17 

5.3  36 
0.6 4 0.7 5 0.6 

4.5 30  5.1 
4 0.7 

32  6.1 
5 0.3 2 0.2 2 

47 
- - 

Total 14.9  100  15.6 100 14.6  100  14.9  100  15.9  100  12.9  100 

a New South  Wales includes  the Australian Capital  Territov. 
b. South Australia includes  the  Northern Temtory 
c. It  should be noted that no provincial urban centres exist  in Western Australia by the 1971 Population and Houslng Census definitlon. hence c m  must be exercised 

in  interpretlng the results. 
- "l1 

Note Figures may not add to totals due to rounding 
Sources. ABS (1973b.  1978 and 19811) 



TABLE 2.14-NEW PASSENGER  CAR REGISTRATIONS BY NUMBER OF CYLINDERS, YEARS ENDING 31 DECEMBER 1976 TO 
1 !%l? 

1976  1977  1978  1979  1980  1981  1982 

Cylinders (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) 

Six 
Four 240  379 51.8 227  167 53.2 252 055 56.5 259  272 56.7 297  332 660 295  897 65.2 295  791 65.1 

169794 36.6 141 803 33.2 136211 30.5 142384 31.1 127  827 28.4 133  197 294 131  103 28.9 
Eight 52444 1 1  3 56  128 13.2 S5522 12.5 51 659 11.3 21  751 4.8 18997 4.2 22661 5.0 
Total' 464076  100.0  426736  100.0  445  916  l000  457562  100.0  450235 1000 453779 100.0 454  186  100.0 

(per  (per  (per  (per  (per  (per  (per 

a Total  includes diesel c a m  and others (5 and 12-cyllnder motor vehicles) 

~~ ~~ ~~ 

Source lnlormatlon  provlded  by the Department 01 Industry and Commerce based on A D A P S  data. 

TABLE 2.15-NEW PASSENGER  CAR REGISTRATIONS BY ENGINE  CAPACITY, YEARS ENDING 31 DECEMBER 1977 TO 1982 
~~~ ~ 

1977  1978  1979  1980  7981 
~" 

. ~ 

1982 

Capacity (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) (number) cent) 
(per  (per  (per  (per  (per  (per 

" " 

Less than 1000 cc 5 732  1.3 
1001 -1 500 cc 
1501  -2000  cc 

61 666 14.5 
155  932  36.5 

2001  -3000  cc 
3001  -4000  cc 

32  694  7  7 

4001-45OOcc 
52 053  12.2 
81  896  19.2 

More  than 4500 cc 36  763  8.6 
Total 426  736  100.0 

~~ ~. .~ 

4  904 1.1 632  0.1 
61  646  13.8  51 629 11.3 55 822  12.4 81  285  17.9  91  063  20.0 

3 102  0.7 3 132  0.7 2 871 0.6 

181  465  40.7  202  158  44.2  221 305 49.2  189  054  41.7  177  790  39 1 
34729 7 8  28  l59 6.2 36580 8.1 48  839 10.8 55 698 123 
53  671 12 0 68 775 15.0 64 852 14.4 65  760 14.5 53  470 11.8 

~ ~ ~~~ 

76739 17.2 78573 17.2 57  367 12.7 53  502 11.8 60714 13.4 
32  762 7.3 27  636 6.0 1 1  207 2.5 12  207 2.7 12  580 2.8 
445  916 100.0 457562 100.0 450  235 100.0 453  779 100.0 454  186 100.0 

Note Percentages may not add to  totals due to rounding. 
Source: Information provlded by  the Department of Industry and Commerce based an A D A P S  data 
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TABLE 2.16-AVERAGE PETROL  CONSUMPTION  BY  PASSENGER  CARS.  YEARS 
ENDING 30 SEPTEMBER 1971,1976,1979AND 1962 

30 September 
Year ending 

Litred100 km 

1971 
1976 
1979 
1OR3 

12.4 
12.6 
12.7 
12.5 

~~ 

Sources: ABS (1973b. 1978, 1981f and 19831) 

years of 1971,  1976,  1979 and 1982. Although a marginal  reduction in ARPC between 

from that  of 1971. 
1979 and 1982 has been recorded, the level observed in 1982 was hardly  different 

The fact  that improvements in vehicle and engine design have not  resulted in a 
significant  reduction in ARPC for the  vehicle  fleet suggests that  road  congestion 
and the  driving  habits and skills of motorists  are  important  factors  contributing  to 
fuel  efficiency. Other factors working against  fuel economy have been the  aging 
of the  vehicle  fleet (lower scrappage rates), and the  introduction of stiffer emission 
controls. 
Forster (1963) has shown that  the  fuel consumption of large  cars can be  lowered 
by  using  automatic  transmission with adequate shifting programs, to satisy  the 
demand for  high  acceleration  without  frequent manual  change of gear.  Other factors 
contributing  to  fuel  efficiency  include  the speed of  cruising and the frequency  of 
car  care and maintenance (especially  tyres). 
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CHAPTER 3-EMPIRICAL ANALYSIS 

Australia,  like most developed countrles, has  experienced  continued  growth in both 
the number of cars and the level  of  vehicle ownership  (per  person and per household) 
since  the end of World War I I  The growth in number of cars was brought  about 
by  the interaction of a number of market forces which can  be convenlently  classified 
into demand  and supply factors. Demand factors  considered in this study  include 
population,  personal  disposable Income, household size,  the  total  costs of owning 
and operating  a  vehicle and the availablllity and prlces of alternative  travel modes. 
On the  supply  side,  investment in road  infrastructure and improvements in vehicle 
quality add to  the  attractiveness  of  car  travel through reduction in travel time  costs, 

factors in the form of road  congestion,  accldents and pollution have had a  negatlve 
and through increased comfort and convenience for  travellers. By contrast,  adverse 

influence. 

framework  and the system analysed  simultaneously.  Unfortunately,  available  data 
Ideally, the demand  and supply  factors  should  be combined in a partial  equilibrium 

only  permitted  simple and highly  aggregate models to be specified  This  chapter 
reports on the  emplrical  analysis  leadlng to the development of two sets  of  aggregate 
regression  models. The first  set  of models attempts to explain  the  variation in the 
number of passenger cars on register  at the  State  level. The second  model seeks 
to quantify, for Australia as a whole, the  relationship between vehicle usage and 
certain  factors such as fleet  size and the  cost of  fuel. I t  should be noted that the 
models are  influenced  by  the historical  relationship between the fleet  size and its 
usage  and variables such as  car  purchase ,price, income, operating  costs and 
population. 

FACTORS AFFECTING  CAR  OWNERSHIP 
The  demand for passenger vehicles and their usage is derived from the demand 
for transport  services to provide  personal  mobility.  This  characteristic is recognised 
in a number of studies which treat the passenger vehicle as a consumer durable 
good which provides  transport  services  over  a number of periods of time (Wykoff 
1973). However, the  relationship between the  provision of transport  services and 
car ownership is complex. S o m e  car  services may be provided  without ownership 
by  the  user of the  service through ride sharing, use of  a  business  car or taxis. Demand 
fortransport  services may be met, in part,  by  public  transport  sewiceS. Car ownership 
has special  attributes such  as availability, comfort, flexibility,  privacy, tlme  saving 
and prestige. 
I t  is necessary in empirical work to  identify  all the  major factors  affecting demand 

factors  might be expected  to  affect  the  car fleet and its usage, provides  the  basis 
in order to isolate the  influence of each factor Examining the way in which  these 

for  the demand models used in the  empirical  analysis  reported  below. 
On the demand side,  factors  affecting  the  size  of  the passenger car  fleet and its 
use comprise population, income. purchase price of cars,  cost of car  operation, 
accessibilitytoand  priceof  public  transport and physical  characteristics of the owner 
such  as occupational  status, age, household size and place of residence. O n  the 
supply  side,  relevant  factors  Include developments in the  provision of transport 
infrastructure (and policy  relating to the level of cost  recovery),  the  cost of producing 
and repairing motor vehicles,  the  cost of providing  public  transport  services, and 
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these  factors  are  categorised in the Paper into two groups: important economic  and 
government regulations aimed at  safety and pollution  control.  For ease of exposition, 

affect  car ownership and usage. Subject  to  data  availability, each of these groups 
population  factors, and other  factors  (including some supply  factors) which indirectly 

of  factors  is commented  upon below. 

Economic and  population  lacton 
This group of factors comprise  income, population,  car purchase price and operating 
costs.  Limitations of the  data  relating  to VKT restricted  the  discussion below to trends 
in these  factors and their  relationship  to  the stock of passenger cars on register. 
Studies in the  United  States  (Hemphill and Difiglio 1977) indicate  that  vehicle 
ownership is primarily determined by the  disposable income of individuals and 
households. Households with high income are shown to have high  vehicle ownership. 
The relationship between household income  and vehicle ownership is nevertheless 
demonstrated to be highly  non-linear with the average number of  vehicles  per 
household increasing much faster  as income increases from low to medium levels 
compared to when income increases from medium to high  levels. This  suggests 
that income elasticity  of demand for motor vehicles will decline  as incomes rise 
over  time. Comparable data  are  not  available  for  Australia.  although  the ABS 
Household Expenditure  Survey in 1974-75 (ABS 1977a) illustrated the  positive 
association between levelsof income received  by differentgroupsandtheirassociated 
expenditure on the purchase and running  costs of a car (see  Table 3.1). 
In Table 3.2 real household disposable income, population and the number of 
passenger cars on register  are  presented  for  the  period 1962 to 1982. During this 
period  the  stock  of passenger cars  rose  continuously  by an average of 5.4 per  cent 
per annum whereas disposable income  and population  increased  by 4.5 per  cent 
and 1.8 per  cent  per annum respectively.  Figure 3.1 depicts  these movements 
graphically. Up to the  financial  year 1974-75 the growth patterns in the  stock of 
vehicles and disposable income  were similar. Since  then,  the  stock of passenger 
vehicles has  continued to grow at more or less the same growth rate whereas growth 
of income has moderated markedly. 
Average weekly  household  expenditure on the purchase and operation of  motor 
vehicles is shown in Table 3.3 for households of different composition; the  figures 
relatetoall  capital  cities  in the  financial  year 1974-75. On average, households without 
children  spent about $17 per week  on motor vehicles. The corresponding  expenditure 
by  families  consisting of two adults and  two, three  or more children was about $23. 
The three  important  costs  incurred  by  motorists  are  the purchase price of the  vehicle, 

TABLE 3.1-WEEKLY H O U S E H O L D   E X P E N D I T U R E   O N  MOTOR VEHICLES BY 
HOUSEHOLD  INCOME;  ALL  CAPITAL CITIES, 1974-75 

($1 

Item 
Under $80-under $14&under SZW-under $260-under $340 or 

$80 $140 $200 $260 $340 more 

Purchase 1.65 
Petrol 

4.48 
1.29 

6.35 
3.31 

8.08 
4.60 

9.90  13.41 
5.75 6.55 8.53 

Registration/ 
insurance 0.97 1 .99  2.70  3.16 
Other expenses 1.23  3.90 

3.94  5.03 
5.50 7.48  9.62  12.18 

Total 5.1 4 13.68  19.15  24.47  30.01  39.15 

source. ABS (1977a) 
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the  cost  of  fuel, and other  running  costs such  as repairs, insurance and registration. 
Table 3.4 shows price  indices for  these  three components of costs measured in 
real terms for  the 10 year  period between the  financial  years 1972-73 and 1981-82. 

to 106.4 in 1974-75. After a temporary increase  to 113.7 in 1975-76, the  index  declined 
In 1980-81 prices,  the  index  for  vehicle purchase price fell from 113.6 in 1972-73 

continuously  throughout  the period. The price  index  for automotive fuel measured 

T A B L E  3.2-REAL HOUSEHOLD  DISPOSABLE  INCOME,  POPULATION  AND  THE 
N U M B E R  OF PA S S E N G E R   C A R S  ON REGISTER, YEARS ENDING 30 
JUNE1962TO1982 

Year 
ending 
30 June 

~~ 

Real  household 
disoosable  Passenoer 

- 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

- 
income'  cars 
lbm) (aoo) 

35  640  2  200  7 
37  407 2 377.0 
40  450 2 582.6 
42  374 2 791.5 
42  764 
45  751 
46  129 
50 006 
52  668 
57  906 
61  036 
66 318 
71 682 
74  445 
74  845 
75  934 
76  599 
79  238 
79  264 
82  234 
85  327 

2 946.6 
3 104.2 
3 305.0 
3 499.1 
3 719.7 
3 934.6 
4 147.3 
4 361.6 
4 604.0 
4 858.5 
5 072.8 
5 243.0 
5 462.2 
5 657.2 
5 800.6 
6 021 .O 
6 293.8 

Population 
cmo) 

10  644.8 
10  846.6 
1 1  059.3 
1 1  2786 
1 1  599.5 
1 1  799.1 
12  008.6 
12  263.0 
12  507.3 
l3  067 3 
13  303.7 
13  504.5 
13  722.6 
13  893.0 
14  033.1 
14  192.2 
14  359.3 
14  515.7 
14  695.4 
14  923.3 
15  178.4 

a Oellaled by the lmpllCltprlcedefIatarsfarprlvateflna1 consumptionexpenditure (1979-80=100.0). 
Sources ABS (1973a. 1974,1983a. 1983band 19839). 

TABLE 3.3-WEEKLY HOUSEHOLD  EXPENDITURE ON MOTOR  VEHICLES BY 
HOUSEHOLD  COMPOSITION;  ALL  CAPITAL CITIES, 1974-75 

1% 
I or more 2 adults 
adults and 

2 adults and 
and 2 adults and 

Item no children I child 2 children 
3 or more 
children 

Purchase 5.41  7.12 8 12  6.69 
Petrol 
Reaistrationlinsurance 

3.93  5.11 
2.52 

5.24 
2.78  2.99 

5.80 
3.07 

Other expenses 5.33  6.55 7.01  7.1 9 
Total 17.19 21  .56 23.36  22.75 

Source: ABS (1977b) 
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the  impact of Australia's move to import parity pricing  for indigenous crude oil took 
in real terms declined  continually from the  beginning of  the  period (1972-73) until 

effect  after 1978-79. The index  for  automotive  fuel peaked in 1980-81 and fell 
marginally in 1981-82. Despite  the  increase in the  index  of  other running costs of 
the motor vehicle between 1974-75 and 1977-78 to  over 110, this index was at about 
the same level at the  beginning and end of  the  study  period. 

Other factors 
This group of  variables comprise factors  determining  the socio-geographic 
characteristics  of  the owner (family  size. urban-rural split and population  density), 
and factors shaping the  wider scene of  car ownership and its usage. These include 

aspects of motor vehicle usage, and government policy with respect  to  taxation, 
attitudes towards car  pooling, community and government attitudes  to  the  negative 

provision and improvements of road  infrastructure. and so on. 
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Figure 3.1-Indices of real household  disposable income, population 
and the number of passenger cars on register, years 
ending  30  June 1962 to 1982 
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T A B L E  3.4-PRICE INDICES OF COMPONENTS OF PRIVATE  MOTORING 
COSTS, YEARS  ENDING 30 JUNE 1973 TO 1982' 

Year ending Motor vehicle 
30 June purchase 

Automotive 
fuel 

Other motoring 
COSfS 

1973  113.6  73.8  104.1 

~~ 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

~~~ 

106.7  73.4 
106.4  72.6 
113.7  73.7 
111.9  67.6 
111.7  67.3 
109.3  76.4 
104.4  94.2 
100.0 
99.8 

100.0 
97.6 

100.2 
110.3 
115.3 
113.1 
111.0 
108.7 
103.4 
100.0 
100.2 

a. The indices weredeflated by the Consumer Price lndexfor ail groups [1980-81=1000) 
Source: ABS. personal comrnunicalion. 

Family size 
Income dlstribution  statistics (ABS 198lc) indicated  that between 1969 and 1979, 
the number of families' with four  children  declined from 11 1 per  cent of total  families 
in 1969 to 6.6 per  cent in 1979. The  number of families  with one child  also  declined 
from 21.1 per  cent  to 19.8 per  cent in the same period. By contrast,  the  proportion 
of families  with two adults and  no children  increased from 33 per  cent  to 37 per 
cent between 1969 and 1979. This  suggests that average family  size was becoming 
smallereventhoughthe'norm'familyoftwoadultsandtwochildrenwascontinuously 
increasing in importance, amounting to 24 per  cent of  families  in 1979. Continuation 
of these  trends to smaller  families may slightly favour  the  smaller  car,  but this  is 
not  expected to be a  significant  influence. 
Urban-rural split 
Australia is one of the most urbanised  countries in the  world. According to the 1981 
Census (ABS 1983k), 86 per  cent of the  population lived  in urban  areas. Appendix 
I summarises important  characteristics of the  population  derived from the 1976 and 
1981 Censuses by  region  for  the  different  States*.  Wlth  the  exception of Queensland 
and Western Australia,  car ownership levels  (per  person and per household) were 
usually  higher in rural regions  than in urban regions  (Tables 1.1 to 1.6). 
Population  density 
Population  densities in State  capital  cities have increased between the above  two 

to 258 persons  per square kilometre in the Sydney region between 1976 and 1981. 
census years.  For example, population  density has increased from nearly244  persons 

Further  increases in population  density  could  affect  urban  congestion and choice 
of mode, but any impact on travel appears likely to be gradual. 

The observed  growth in the number of cars on the  roads  has been assoclated  with 
Car  occupancy rate 

declines in average  car occupancy rates. For  instance,  the average car occupancy 
rate  In Melbourne in 1980 was 1.3 persons per  car  (including  the  driver) compared 
with 1.45 persons  per  car in 1964 (Victorian  Transport Study 1980). The Study pointed 
out that  a  return of the 1964 average car occupancy rate would result  in 10 per 

1. For precise definillon Of'lam8iy'see A0S (1981~) 
2 In Appendix I, each State is divlded Into a numberof reglons reflecting basic differences in the demand 

for roads The methodology used ~n delineating the regions IS described in BTE (1982a). 
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cent  less  cars on the  road.  This would lead in turn  to  lower  fuel consumption, leSS 
congested roads and  consequent reduction in noise and air  pollution problems. 
Carpooling arrangements 
One  way of reducing  the number of  vehicles on the  road is through car  pools. T o  
facilitate arrangements for more extensive  use of car  pooling,  the  Victorian  Transport 
Regulation (Car Pools) Act  1979 was enacted to  legalise  the  sharing of costs  by 

considerable inflexibility in travel arrangements amongst the  car-pool  passengers. 
passengers carried in privately owned vehicles’. Car pooling  introduces, however, 

The limited use of  car  pooling suggests that most potential  users  place a high  cost 
on the  associated inflexibility in travel and loss of independence. 
Pricing of public  transport 
The relatively low car occupancy rate  reported above, coupled with the  sparecapacity 
in urban public  transport,  indicate  inefficient usage of  roads. This  has prompted 
urban authorities  to  subsidise  public  transport in an attempt to keep prices low and 
increase  patronage. The patronage  response  has generally been low,  reflecting a 
fare elasticity for demand of public  transport of around -0.3 (Biggs 1982). and also 
a low  cross-price elasticity between demand for the  private  car and the  price of 
public  transport (Hensher  and Bullock  1977). 

The negative  aspects of the motor vehicle and its usage affect  all road  users and 
Negative  aspects of the  car 

many non-users and  comprise traffic accidents,  road congestion, noise and air 
pollution, and environmental  hazards. Community and  government attitudes towards 
these  negative  aspects  (for example, introduction of further  pollution  controls and 
tougher driver  licence and drink-driving  regulations)  could  significantly  affect  future 
road  travel growth. 
Government polioes 
Policies  relating  to  taxation,  cost  recovery and provision of road  infrastructure  affect 
the  car  fleet and its usage. Variations in taxation arrangements (for example, 
investment  allowances and allowable  rates of depreciation) alter the  cost of 
purchasing and operating a business  car.  Similarly, changes to excise  tax on road 
fuel,  the crude oil production levy and cost  recovery level will affect  car usage. 

the level  of  car usage (that  is, average VKT),  and possibly  also on the level of car 
Improvements to  the  road system are expected to have some positive  effects on 

ownership. 
In constant 1980-81 prices,  total expenditure on the  road system by  the  three  levels 
of  government (Federal,  State and local) was approximately $2.4 billion  per year 
from 1971-72 until 1978-79, and then about $2.2 billion  per  year up to 1980-81 (BTE 
1982b). On average, about 70 per  cent of the  expenditure was allocated  to  road 
construction and the  rest  to maintenance, planning and research  of  the  road system 
(BTE 1982b). 
This  expenditure  has led  to a significant upgrading of the  physical and operational 
characteristics  of  the  Australian  road system (BTE 1984a). The resulting  reductions 
in travel time,  vehicle  operating  costs,  accident  costs and driving comfort  have 
contributed to the  attraction  of, and growth in, car  travel. 

REVIEW OF PREVIOUS  STUDIES 
This  section  reviews  relevant motor car demand studies undertaken  overseas and 
in Australia. These studies  are  categorised  according to the  type of data used:  time- 

1. The study suggesls that to obtam  maximum beneilts of car pooling. wlde publlclty of the  leglslatlon 

and active traffic management  pol~c~es such as reserved lralflc lanes. 
IS required  to produeea better undenlandlng among pancipanls  Coupled Wllh clear priclng arrangements 
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series and cross-sectional'. The relative advantages and disadvantages of each of 
these studies. and the  type of model  used, are  discussed in terms of the  objective 
of the present study to project  road  travel between 1985 and 2000. 

Time-series models 
The literature on models using  time-series  data can  be convenlently  classified  into 
twomajorgroups.Thefirstgroupofmodelsconsidersthemotorvehicleasaconsumer 
durable good which provides  transport  services  over a number of periods of time 
(Nerlove 1957,  Wykoff 1973 and IAC 1981). The second  group  of  models (resulting 
primarilyfrom  research at the  Transport and  Road Research Laboratory in the  United 
Kingdom) analyses  the trend and pattern of  growth of the stock of  motor vehicles 
and relates  the  stock  of  cars  to a number of independent socio-economic variables 
(Tanner 1978)*. The following  section  presents the  key  aspects of each  group of 
models in an attempt  to  illustrate  significant  differences. 

The 'stock adjustment' scheme  assumes that demand for new cars in time  period 
Stock adjustment models 

t is proportional to the  difference  between  a 'desired  level  of  stock' in period t and 
the actual stock of  cars in the  previous time period (t-l). Although the  'desired  level 
of stock' is not  observable, i t  is assumed to be a function of such variables as income, 

adjustment' model  (assuming linearity) can  be expressed in  its basic form as: 
population, and prices of new and used cars. The regression equation of the 'stock 

Demandt=F (income,, populationt,  price  of 
new cars,,  price of used  cars?,  stock of cars,.?,  error), Model 1 

where the  subscript t refers to the current  year and t-l to  the  preceding  year. 

Variations to the above basic  regression form  can be made, for example, by adding 
consumer credit as  an  independent variable  (Suits 1958), or estimating Model 1 
separately  for each passenger vehicle  size group  (Carlson 1976). 
The main criticism of the  'stock  adjustment' scheme is that i t  considers  the  services 
derived from all cars to be similar and as such vehicles  are regarded to be a 
homogenous groups. Although vehicles of different make, model  and vintage all 

and different  tastes on the part of the consumer. Besides  meeting  the  transport need, 
provide a transport  service,  technologlcal developments in design have created new 

the two reasons that induce  an individual to purchase  a new car  are  the  aesthetics 
and prestlge of new car ownership, and the reliability of new cars (Wykoff 1973). 
User-cost models 
To overcome the above criticisms, the  'user-cost' approach was developed. The basic 
axiom underlying  this approach is  that the consumer derives utility mainly from the 
services  provided  by the car  rather than from ownership of the car. 

both the opportunity  cost of car ownership and its cost of depreciatlon) is the  key 
In these  models,  the price of the service  (that  is, the  rental  price which reflects 

determinant of demand rather than  the  purchase price of the  vehicle. The rental 

1. One Study  (Taplrn 1983) does not flt neatly  Into  thls  classillcatlon and IS discuSSed separately at the 

2. In Its orlglnal and slmplest form, time was consldered a5 the independent variable ~n these models 
However. reailsatlon  that  there is some correlation between year-to-year changes ~n Stocks and 
corresponding vanatlons ~n national income andior other economic  and  demographlc variables resulted 
in replacing llme as the independent variable by SOCIO-ecooomlc variables. A literature review of these 
two  groupsof models can be  found I" Carlson (1976) and Hopktn (1981). 

3. Changes in vehlcle  characterlsllcs make I t  dlfflcult to analyse the variations ~n lhe price  pattern 01 a 
vehicle Of Conslant quality Some models dealing with the demand for motor cars adopt the concept 
of a hedonic price index to Overcome lhls problem (see Grmches 1968) 

end of  thls review. 
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existing  stock of vehicles and price  of  other goods. 
price  for used cars is determined endogenously by income, rental  price of  new cars, 

The difference in the level  of  service rendered  by new and used  cars IS appropriately 
weighted  by  the  relevant  rental  price, and demand models for each  of the  different 
vehicle  categories  are  estimated  separately. In practice, however, grouping the  stock 
of used  cars  into a well  defined commodity is achieved  by  selecting a particular 
car  as a reference  car,  say a one-year old Datsun Bluebird. The stock of used  cars 
is then  translated  into a one-year-old  equivalent (Wykoff 1973). 
The 'user-cost' model was applied in Australia in estimating  the demand for passenger 
cars  by  the  Industries  Assistance Commission  (IAC 1981). I t  overcomes problems 
encountered in the  'stock  adjustment' scheme and also  provides  considerable scope 
for policy  analysis.  For  instance,  the  effect of a credit squeeze on the demand for 
motor cars can be traced in this model through its impact on the rental  price. 'User- 
cost' models,  however, require  considerable  data  inputs and manipulations. In 
addition,  details  of  the  total  vehicle  fleet  by  year  of manufacture is not  available 
in Australia on a regular  basis (see Chapter 2). This limits the  use of such a model. 
Both the above  models use aggregate time-series  data  (often  quarterly) and 
concentrate on short-term  forecasts of new car  sales. Treatment of car  stock tends 
to be  rudimentary (assuming the  'desired  stock of  cars exceeds the  actual  stock) 
and typically uses linear  effects  of socio-economic variables  without a saturation 
pomt (see  Tanner's work below). It  is further argued that in countries where multi- 
car ownership is substantial.  the  car becomes a transport  tool  for  the  individual's 

for an average household in most developed countries (OECD 1981). This is 
daily  travel. That is, the passenger vehicle has become almost a necessity of life 

flexibility,  privacy and time saving,  not  characterised in the  various forms  of public 
particularly so because the  private  car  offers a number of attributes such as comfort, 

transport. 
Level of saturation 
The model developed  by the  Transport Road Research Laboratory in the  United 
Kingdom  (Tanner 1978) assumes that growth over  time in the number of cars  per 
person  follows a modified  logistic curve. The shape of  this curve is assumed to 
be a function of the  current  per  capita  gross domestic product (GDP) and the  cost 
of motoring, and their corresponding values in a base period. In  this formulation, 
a level  of  saturation in the number of cars  per  person is imposed a priori in the 

growth rate of the number of cars  per person would be zero.  This is based on the 
model; the level  of  saturation  is  the  level  of  car ownership at which the percentage 

observation  that  there  exists a low  percentage growth rate in the number of cars 
per  person in areas where there  are  high  levels  of  car ownership. 
The sensitivity  of the  forecasts to the assumed value  of  the  Saturation  point is an 
undesirable  feature of the model. In addition, i t  is debatable whether a saturation 
point is a theoretical concept or a long-run  average ( O E C D  1981). 

Cross-sectional models 
Thealternativeapproach to modelling demand formotorvehicles usescross-sectlonal 
data. The  common aim of such studies  (often at a highly  disaggregated  level) is 
to  highlight  the most relevant socio-economic factors  that  affect  the  level of car 
ownership at the consumer or micro level (Carlson 1976). However, the models used 
in these  studies  are  very  diverse,  ranging from relatively simple  regression models 
to  modelling  the  individual's choice behaviour. 
The most recent  Australian  study  following  this approach was undertaken by Abelson 
and Baker (1982) in the Sydney area,  using 1976 census data. Median  income, 
household size, residential  density,  distance to central business district (CBD), access 
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to rail and number of employed persons  per  household were used as explanatory 
(independent)  variables to explain  the  level of car ownership. Two versions of car 
ownership models  were explored;  the dependent variable  represented  either  the 
number of cars  per household or the number of cars  per  capita. The results  obtained 
were smlar for the two versions of the model, and the income elasticity  of demand 
with  respect to both household and per  capita income  was around unity.  Variables 
that were found to be statistically  significant  in  explaining car ownership were 
residential  density,  distance from the CBD, access to rail and household size. 
A considerable number of studies (for instance, Beckman et  al. 1974, McFadden 
1971, Burns  and  Golob 1976, and  Hensher  and  Johnson 1981) used  the concept 
of utility maximisation  with  a loglt  specification  In modelling  the  individual's  choice 
behaviour. These studies  attempted, inter alia, to capture  the  inter-relationships 
between joint automobile  ownership, and trip frequency and distribution decisions. 
However, this approach has not been applied  to  the  area of long-term  forecasting 
of  either  car ownership or its usage (OECD 1981). 

Advantages and disadvantages of each type of model 
While  the cross-sectional  analysis  enjoys  obvious advantages as it is capable of 
discerning  the  effects  of socio-economic and geographical as well as  demographic 
factors  across  different  localities, it suffers two main shortcomings. Firstly, It  does 
not  capture  the effect  of the  cost of car ownership because such cost is usually 
constant  across  the  units under  study. Secondly, cross-sectional  analysis depends 
crucially on the economic conditions  prevailing  durlng  the  survey  perlod. However, 
the economic situation IS not  Static  over time, and the level of car ownership may 
be related to the  business  cycle.  Consequently,  although  the coefficients  estimated 
from models using  cross-sectional  data  are  generally  regarded as depicting  long- 

forecasting. 
run  effects,  their  possible  variation  over  tlme reduces their  sultability for long-term 

O n  the  other hand, time-series models have  the advantage of  being  able to trace 
the  impact of changes in the  explanatory  variables through tlme on the levels of 
car  ownership. O n  the  negative  side,  this approach loses Its appeal if i t  is desired 
to consider  the  impact of a  given  factor  (say household size) on car ownership 

System of demand equations 
Taplin(1983)specifiedasystemofdemandequationsfortheroadsectorandforecast 
future  road demand with  a 10 to 20 year  horizon. Long-term demand  was estimated 
for  urban  (short  distance) and non-urban (long  distance) travel  separately. Thesystem 
comprises a demand equatlon for each mode of travel and explicitly accounts for 
inter-modal  substitution.  Taplin found  demand for leisure non-urban car travel  to 
be affected  by  overseas and domestic air  fares  (indicating  substitutability for long 
distance  car travel). 
In  this work, vehicle usage was indirectly analysed in terms of the volume of fuel 
consumed  The elastlcities were not  empirically  estimated  but were derived from 
other  studies  subject to a set  of standard  restrictions imposed  on the  system of 
equations. 

MODEL SPECIFICATION 
A limitation of the above approaches is  that they  concentrate on only one  component 
of  roadtravel  (that  is,fleet  size). Acomprehensive  model of road travel should  consider 
its two components (fleet  Size and its usage)  simultaneously in a  multi-equation 
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model as  they  are jointly  determined'. In practice,  constraints on the availability 
of  data and the  measurability  of some characteristics  restrict  the comprehensiveness 
of the approach. These constraints comprise lack of continuous time-series  data 
on fleet usage, urban-rural split and population  density,  car  pooling, community 

so on. 
and government attitudes towards congestion, pollution and public  transport, and 

to  the  year 2000), time-series  analyses were undertaken  as they identify trends and 
Given the  study's main objective  (projections  of  both components of road travel 

trace  the impact of changes in the  variables. A modified approach representing an 

two stages. In the first stage, fleet  size  (car ownership per  person) at the  State  level 
approximation  tothe useof asimultaneousequation model  wasadopted. Itcomprises 

was considered to be a function of the purchase price and operating  costs  (including 
petrol) of the  vehicle, and a proxy variable for income. That is: 

Number  of cars  per  capita=f (purchase price, income per 
head, operating  costs), Model 2 

where the  explanatory  variables were in real terms. Two comments need to be made 
in regard  to  the above  model specification.  Firstly, average  weekly  earnings (at  State 
level) was used  as a proxy for income.  Secondly, this study  uses an index of the 
purchase price of new cars  alone  rather  than  indices of both new and used  are 
prices  or an index of  both  prices?. 
In thesecond stageof the procedure,the model parametersfortotalvehicle kilometres 

the ABS Surveys of Motor Vehicle Usages. Total VKT  was determined  by f l e e t  size, 
travelled  at a State  level were estimated  by  pooling  the  information  provided  by 

price of petrol and d u m m y  variables  (representing  State  difference in average VKT). 
That is: 

Total VKT=f (fleet  size,  petrol  cost,  State d u m m y  variables), Model 3 

for each State.  Inclusion  of  State d u m m y  variables in the above  model, accounts 
for  differences in the levels of fleet usage (representing  State  differences in average 
VKT)  due to  factors  not covered by  the  other  explanatory  variables  included in the 
model. 

1 TO allow far Ihe Intwaclive nature Of the two  components of road travel, such a model may be specifled 
as 

f l e e t  size=f (purchase  pnce. operating  costs, income, VKT), and 
VKT =l (fleet  size,  price of petrol). 

and operating a vehicle. Estimation procedures far the unknown paramelers af thle model are those 
Cost factors in the above model approximate the constralnls on supply mposed by costs of purchamg 

adopted for SlmUltaneOuS  equatlon systems (Including maximum hkellhood procedures and two-stage 
least-squares method) In general,  the Same approach applies to modelling commercial vehicles'  road 
traYel 

2. For an enumeretion of studies  using  the  price of only new cars, see OECD (1981) and Mogridge (1983). 
3. In an attempt to estlmate  the  mlsslng VKT figures between SuNey years,  the  National Roads  and MOtOriSlS 

Association (NRMA 1982) links State total VKT to a pefrol consumption series. However, reported  petrol 
consumption by  States relers to usage by  the whole car fleet  (thal  is, passenger cars and commercial 
vehicles). 
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CAR OWNERSHIP 

Data and estimation procedure 

car purchase price, an index of average  weekly earnings' and  an index  of  the  cost 
Information relating to the number  of cars on register,  population, an index of new 

of operating  a  vehicle  (including  petrol,  insurance,  registration, and so on), all indeces 
in  real terms, for the  period from 1962-63 to 1980-81 were used in the  analyslsz. 

and population  factors, is  felt to be  an appropriate  specification of car ownership 
Given  the  long-term  objective of this study, Model 2 which concentrates on  economic 

as consumer's  socio-geographlc characteristics and hislher changlng patterns and 
levels. A n  underlying assumption is  that the  factors  not  included in the model,  such 

The method of  ordinary  least-squares was applied  to  various  formulations of Model 2 
attitudes to work, vary  only  slowly through  time and are  generally income related. 

above. These formulations  included linear, semi-log and log-linear  specifications. 

Results and discussion 
The estimated  coefficients of Model 2 in  its  linear (with  varying  elasticities), Semi- 
log  (implying  a  saturation  level) and log-linear (assuming constant  or average 
elasticities) forms resulted  in  marginally  different  elasticities  at mean values. The 

to  the  data3, and secondly,  car ownership levels  in  Australia (see Appendix I) appear 
log-linear  specification was selected in view  of  the  following:  firstly, its  better fit 

to be well below possible  saturation  levels as indicated, for example, by  car ownership 
levels  in some States of the USA. 
The results  of the  log-linear form for all States  are  presented in Table 3.5. The 
regression models used  provided  a  very  satisfactory  explanation of variations in the 
number of passenger  cars  over  the  study period  (estimated R2 being  approxlmately 
98 per  cent). All the  estimated  coeefficients were of the  expected  sign on a priori 
grounds Further,  with  the  exception of the  elasticities with respect to operating 
costs, all the elasticity  coefficients and the  constants were statistically  significant. 
Finally, Durbin-Watson statistics  indicated  lack  of  serious  seriallauto  correlation 
problems. 
Price  elasticities of demand  were less than unity  (inelastic) in the  States of New 
South  Wales, Vlctoria and  South Australia, about 0.9 in Tasmania  and Western 
Australian and over unlty  in Queensland4. The  IAC (1981). using  the  'user-cost' 
approach and the 'rental  price' concept, estimated  price  elasticity to vary between 
-0.5 and -0.9. Despite  the  difference in approach, the IAC results  are in line  with 
those  obtained In  this study with the  exception of Queensland. 

1. Average male weekly earnmgs belore tax and Other  deductions  includes Overtime earnlngs, ordlnary 
tlme earnings. Shlfl allowances, penalty rates. commlsslon and similar payments together wlth thal  part 

A B S  reference pertod Setween the financial years 1971-72 and 1980-81. real average weekly earnings 
of paid annual leave, pald  51Ck leave, long Sewice leave and pald  holidays taken d u m g  a Speclfled 

increased at an average 1 8 per cent per annum. whtie Gross DOmeStiC Product per head On real terms) 
increased by about 1.5 per cent per annum (ABS 1983b  and 198361. 

2. ASS was the maln source Of data for the variables used I" the analysis. For motor vehicle purchase 

ABS lnformatlon an populatlon, fuel prices and  CPI were nbtalned from A B S  11983a. 1981a and  198lb) 
prce  and operating cost Indices, NRMA (1982) and ABS. personal communication, data were used. 

respectively. 
3 I I  ~srecognl~ed thatuseofconstantaraverageelast,clties 8n derlwng long-term prajectlons may introduce 

bias. However, the  absolute magnitude of such blas is not felt to be 01 m a p  importance (see Chapter 

4. The hlgher  prlce  elasticitles I" Western Australb and Queensland, probably reflect omlsslon of an 
'ecommlc growth' factor from Model 2 See comments on the indicator Of economic actlvlty ~n these 
Stales ~n Chapter6 

4) 
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TABLE  3.5-ESTIMATES OF ELASTlClTlES OF THE N U M B E R  OF PASSENGER 
CARS ON REGISTER WITH RESPECT TO PURCHASE  PRICE, 
I N C O M E   A N D   O P E R A T I N G  COSTS BY  STATE OF REGISTRATION" 

State of 
registration 

Purchase Operating 
Constant prfce income costs 

Durbin- 
R 2  Watson 

New South Wales -1.00 6.66 0.05  0.99  1.93 
(-26.49) 

0.75 
(-3.16)  (7.51) (0.23) 

Victoria -0.83 6.48 1.02  -0.27  0.99 1.58 
(-17.87)  (-2.44)  (7.80)  (-1.31) 

Queensland -1.03  -1.12  0.63 
(-16.11)  (-3.78)  (4.35)  (0.48) 

South Australia 
(-22.98)  (-3.79)  (8.90)  (-0.41) 
-0.85 4.59 0.76 -0.06 0.99  1.71 

0.14  0.98  2.16 

a. t-values are m brackels 
b. significant at the 90 per cenl level 

Estimates of  incomeelasticities  for all States  are  highly  significant and areall  inelastic 
(less  than one) except for  Victoria and Tasmania (about unity). These estimates 
are in line  with income elasticities  estimated  by  other authors (Abelson and Baker 
1982). 
Although the  coefficients  for  the  operating  cost  variable  (including  petrol  costs) were 
generally not significant',  the  coefficient  for Western Australia was significant  at 
the 90 per  cent  level. An estimate of -0.3 compares favourably with Donnelly's (1982) 
estimate of about -0.2 for the demand elasticity  of  petrol  in Western Australia between 
1958 and 1981. There is considerable  evidence  for Australia and other  countries 
that  the demand for  petrol  is  price  inelastic.  particularly in the  short  run (Latham 
1983). 

CAR USAGE 

Total VKT model 

throughout the  road network was seriously  affected  by  the  lack of data. The ideal 
Determination of the main factors  that  affect  total  vehicle  kilometres  travelled 

situation would be to model total V K T  in a simultaneous equation system together 
with the  car ownership model discussed earlier, so that  total V K T  is endogenously 
determined by  car ownership and similar  factors  to those affecting it. 
Two alternative views of the  relationship between total V K T  and car ownership were 
considered. The first assumes that  the number of cars on the  road can be  used 

vehicle  kilometres  travelled  per  car does not appear to change significantly even 
as an indicator of road  travel, based on the historical  observation  that annual  average 

view assumes that with the  trend towards multiple-car ownership, the  additional  cars 
at a very  high  level  of  car ownership (Tanner 1978 and OECD 1983). The second 

average vehicle  kilometres  travelled  per  vehicle will decline  over  time. 
in each household will be  used for  specific purposes and less  often. Consequently, 

1. Fsil~retoobtainslalisticallys~gn~fieanlcDsff~c~entsmaybeduetodalalimitationsandmodelspecificalion 
problems 
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To assess this  relationship between total V K T  and the number of passenger cars 
in Australia, Model 3 was estimated.  Information  provided in the  four Surveys of 

travelled  by sedans and station wagons in each State was pooled.  Using  these  data, 
Motor Vehicle Usage of 1971, 1976,  1979  and 1982 relating  to  total  vehicle  kilometres 

total V K T  for  a  State was regressed on the number of cars in the  relevant  State, 
petrol costs and d u m m y  variables  to account for  State  differences in average VKTl. 
Ordinary  least-squares  regression was used to estimate  the unknown coefficients 
of Model 3 in its additive  specification  (log-linear  form). 
The results  are  presented in Table 3.6. Although caution is required in interpreting 

coefficients  (except  for  petrol  cost) were statistically  significant.  Further,  the model 
the  regression  results due to the  small number of observationsz,  the  estimated 

explained  over 99 per  cent  of  variation in total VKT.  The calculated Durbin-Watson 
statistic  indicating  possible  seriallauto  correlation was In the  inconclusive  region. 
Astatisticallysign~ficantelasticitywith respecttonumberofvehiclesofapproximately 
0.8 was obtained.  This suggests that an increase  of 10 per  cent in passenger cars 
would be associated with an B per  cent  increase in total V K T  [a gradual decrease 
in average V K T  as  passenger car numbers increase). Hence the  limited  Australian 
evidence is consistent with the  view  noted above,  namely that  the  trend  to  multiple 
car ownershlp has been associated  with some decline in average V K T  per  vehicle. 
The petrol  cost  coefficient  represents  the  elasticity  of  vehicle  utilisation  with  respect 
to price. The estimated elasticity was not however, statistically  significant.  In  contrast, 
the  coefficients  of  the  State d u m m y  variables were significant  reflectlng  differences 
in average V K T  between States. 

Average VKT models 
To understand  the way in which State  speclfic  variables  affect average V K T  would 
require  specifying average V K T  as  a  function of, say, an  income type variable and 
petrol  prices. Such an  understanding is important due to  the two views  indicated 
above (that  is, constant and declining average VKT). Unfortunately,  attemptsto model 
average VKT as  a  function of  real average  weekly earnings and petrol  prices  at  State 
level  failed  to produce Statistically  significant  results3 

T A B L E  3.6-ESTIMATES OF ELASTlClTlES OF TOTAL  VEHICLE  KILOMETRES 
TRAVELLED WITH RESPECT TO N U M B E R  OF C A R S   A N D   P E T R O L  
CnSTa 

Dependent variable 
Number Petrol 

Constant of cars  cost R2 Watson 
Durbin- 

(14.93) 
4.19 

(24.72) 
0.80 -0.04 0.99  1.69 Total V K T  

(-0.89) 
a. t-values are m brackets. 

1. An advanlage Of the use Of d u m m y  variables is  to reduce the additional source of error introduced 

2 Use of simultaneous equation systems with a limited number of Obsewatlons can introduce  simultaneity 

3 Th1spOlntwlll bediscussed furtherin Chapter4when developlng prqection Scenarios 

into  the model through pooling Of survey dala. 

bias 
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CHAPTER  4-PROJECTIONS OF PASSENGER CARS 

This  chapter reports on the  projections  obtained from the  empirical models of the 
previous  chapter.  Projections  are  provided  for  both  car ownership and car usage 

that  the  prevailing  car ownership and  usage sensitivity  to  various economic forces 
at State  level  at  five-year  intervals to the  year 2000. In essence, the models assume 

and population will continue to  the  turn of this century Further,  although  the models 
do not  incorporate  certain  other  factors  (such as family  size,  population  density, 
car occupancy rate and  community  and  government attitudes commented  upon in 
Chapter3),  theinfluence of these  factors  resides in an  unknown  way in the  dimensions 
of  the models’  parameters. 
The analysis was based on two scenarios  developed for the  future economic 
environment. O n e  scenario  reflects  the  favourable  conditlons for future economic 
events,  while  the  other assumes adverse  circumstances, resulting  in high and low 
growth projections  respectively.  Finally, comparisions are  undertaken  with  forecasts 

on Motor Vehicle  Emissions (COMVE) and the  Institute  of  Applied Economic  and 
provided  earlierby  the BTE (1979a) and by  other  organisations such as the Committee 

Social Research  (IAESR). 

SCENARIOS 
T o  estimate  road travel  (total  vehicle  kilcmetres  travelled) by passenger cars between 
1985 and 2000, the  future  likely  levels of the  explanatory  variables  affecting  car 
ownership and vehicle  kilometres  travelled by the  car fieet need to be projected. 
The first  of the two scenarios  reflects  favourable economic  and  demograhpic 
conditions for the growth in the level of car ownership and usage (resulting  in high 
growth projections). This  scenario is rather  optimistic in  that i t  assumes there would 
beadecrease in the real purchase priceof  the motorvehicleand a  significant  increase 

contrast,  the second scenario  reflects adverse conditlons which restrict growth in 
in average  weekly  earnings, measured in  real terms,  over the  projection period.  In 

thecar fleet sizeand its usage. This scenario assumes that no  changes in the purchase 
price of the motor vehicle will occur throughout  the projection  period and that 
increases in  real average  weekly  earnings will be limited  (resulting in low growth 

than  the first. The assumptions underlying  these two scenarios  are briefly discussed 
projections). The second Scenario  also assumes a slightly slower  population growth 

below. 

Average weekly earnings 
The  assumed annual  growth rates for different  periods to the  year 2000 are  reported 
in Table 4.1 for the two scenarios. In the  ‘high growth scenario,  annual growth 
ratesofaverageweeklyearningsobservedinthefinancialyear1980-81 andconsidered 
to represent  a normal  annual  growth rate’ were used for the  period 1981-85. A rate 
of 3.5 per  cent  per annum  was used between 1985 and 1995 and a  rate of 3 per 

of 1.5  per cent was  assumed throughout  the forecast  period. 
cent  per annum thereafter. For  the ‘low growth’ scenario, an annual  growth rate 

1 In the late 1970s. the tndlcator ot real average weekly earnings was relatively stable.  This indicator 
rose from  mid-l980 m t l l  mid-l982 and exhibited a gmduai decline during 1982-83 to abaul the 1980- 
a1 level (BTE 1984~). 
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TABLE4.1-PROJECTED  RATES OF GROWTH IN AVERAGE  WEEKLY  EARNINGS  UNDER  THE TWO SCENARIOS, 1981 TO 2000 3 Lu 

State of registration  Scenario 1981-85  1985-90  1990-95 
!? 

1995-2000 8 
(percentperannum) 

New South Wales' High  growth 
Low growth 

Victoria High  growth 
Low growth 

3.78 
1.50 
3.06 
1.50 

3.50 
1.50 
3.50 
1 S O  

3.50 
1.50 
3.50 
1.50 

3.00 
1.50 
3.00 
1.50 

Queensland High  growth 
Low growth 

South AustraliaQ High  growth 
Low growth 

Western Australia  High  growth 
Low growth 

Tasmania  High  growth 
Low growth 

Australia High  growth 
Low arowth 

5.31 
1.50 
4.85 
1.50 
4.56 
1.50 
4.29 
1.50 
4.60 
1.50 

3.50 
1 S O  
3.50 
1.50 
3.50 
1.50 
3.50 
1.50 
3.50 
1 S O  

3.50 
1.50 
3.50 
1.50 
3.50 
1.50 
3.50 
1.50 
3.50 
1.50 

3.00 
1.50 
3.00 
1.50 
3.00 
1.50 
3.00 
1.50 
3.00 
1.50 



Chapter 4 

Population 
The source of population  projections for  the  States and Territories of Australia to 
the  year ZOO0 is ABS (19831). In both  high and low growth scenarios  (using ABS 
series C and A respectively). the assumed values for fertility and mortality  rates 
are  similar. However, the main difference is in net  migration  gains, assumed to be 
125 000 per:ions perannum in the  high growth scenario compared with 75 000 persons 
in the low growth scenario. The projected  population growth  according to series 
C and A (ABS 19831) for high and low  growth scenarios  respectively  are shown 
in Table 4.2. 

things  being equal, to a  corresponding increase in vehicle ownership.  This implies 
I t  is assumed in the  projections  that a given  increase in population will lead,  other 

that changes in the age composition of the population. and  changes in household 
size and structure, will not  significantly  affect car usage per person.  While these 
factors  clearly do have some influence, it is not apparent  whether  the net  influence 
on usage will be posltive  or  negative For example, the increasing share of aged 
persons in the population may reduce  use of the private  car. On the other hand, 

family  increases  the demand for vehicles and reduces the scope for ride-sharing. 
the  trend  for young adults and elderly people to live separately from their  close 

The latter  effect IS in any case likely  to be picked up in  part  in the projections under 
the  broad income effects. The observed decline in average family  size appears likely 
to affect the  type of  vehicle used rather  than VKT.  These factors  usually change 
only  very  slowly through  time. 

Real purchase price of the motor vehicle 
The 'high  growth'  scenario assumes that  there will be a reduction in the real purchase 
price of the motor vehicle  of 2 per  cent  per annum between 1981 and 1985, a  further 
reduction of 1 per  cent  per annum between  7985  and 1995, and that i t  will then 

are based on the  actual  decline in the  purchase price of the  passenger car observed 
remain at the same level for the remainder of the  projection  period. These values 

in the two periods 1961 to 1973 (2 per cent) and 1973 to 1981 (1  per  cent)'. A less 
expensive vehicle in the  future  could  result from the  use of simpler  vehlcle  design 
and light  materials with signiflcantly reduced  weight. Examples of  rationalisation 
include  adoption of the  'world  car' concept and the development of the  Fiat UN02. 
Possible changes in the structure of the local  vehicle  industry and its protectlon 
from imports  could  also  affect the  purchase price. By contrast, i t  IS assumed that 
there wlll be no change in the  purchase price of the  vehicle in the 'low growth' 
scenario. 

Vehicle  operating  cost 
Vehicle  operating  cost was of some statistical  signlficance  in  the  car ownership model 
only in the case of Western Australia (see  Table 3.5). 
Petrol  cost IS a significant  proportion  of annual total running  costs. In  this Study, 
petrol  cost was  assumed to be 60 per  cent of total running costs3. 
The high growth scenario assumes that  petrol  prices remain constant in real terms 

1. Between  1982 and 1903, the  Index of new vehlcle purchase price (in real terms] dechned by more than 
1 percent (BTE  1984~) 

2 Hester (1983) estimated  that ior the Flat UNO, the total number of body components was reduced by 
35 per cent and the number Of spot welds by 40 per  cent compared wlth  Its predecessor the  Fiat 127 

3. Although the propanion varies for dfferent makes of vehicles N R M A  (1983) Shows that  the  petrol 
component Of total runnlng cost was between 57 and 63 per Cent for f ~ v e  relatively m811 popular car3 
In 1983. 
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TABLE 4.2-PROJECTED RATES OF GROWTH IN POPULATION  UNDER  THE TWO SCENARIOS, 1981 TO 2000 ‘U 

3 

(per  cent  per annum) 
D 

State of registration Scenario  1981-85  1985-90  1990-95  1995-2000 8 
New South Wales’ High  growth 

Low growth 
1.56 
1.21 

1.45 
1.10 

1.31 
0.97 

Victoria  High  growth  1.24  1.22 
Low growth  0.92 

1.12 
0.91  0.82 

Queensland High  growth  2.76  2.49  2.25 
Low growth 2.46  2.23  2.03 

South Australia’ High  growth  1.18 
Low growth  0.93 

1.06 
0.81 

0.93 
0.69 

Western Australia High  growth 
Low  growth 

2.58 
2.09 

2.35 
1.92 

2.1 1 
l .74 

Tasmania  High  growth  1.03 0.88 
Low  growth 0.88 0.73 

0.73 
0.57 

Australia High  growth 
Low growth 

1.60 
1.28 

1.45 
1.15 

1.18 
0.86 
0.99 
0.69 
2.03 
1 .84 
0.78 
0.55 
1.90 
1.58 
0.57 
0.41 
1.31 
1.03 

1.71 
1.37 

a. New South Wales includes the Australian Capltal Territory. 
b. South  Australia  includes  the  Northern  Terntory. 
Source: ABS (1983i). 
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throughout the  projection  period. By contrast, in the low growth scenario'  petrol 
prices  are assumed to remain constant until 1985 and then to  rise by 2 per  cent 
per annum. 
The other  running  costs of the motor vehicle  (including  registration,  insurance, 
maintenance and repairs) were  assumed to remain constant in real terms over  the 
projection  period. 

Average vehicle  kilometres  travelled by passenger cars 
Lack of a common trend in the  different  States' average V K T  coupled with  the  lack 
of statisticalsignificanceof the petrol  costelasticityin Model 3necessitated  projecting 
average VKT at State  level  for  the two scenarios. 
The annual rates of  change of average V K T  in each State between 1971 and 1982 
are  presented in Table 4.3. The high growth scenario assumes that average V K T  
continues to grow in New South Wales  and Queensland  throughout the  projection 
period at a rate  similar  to  that observed in the last decade, while  for  the  other  States 
the  actual  levels of average V K T  in 1982 are  maintained throughout the  projection 
period  (with no growth). In contrast,  the low growth scenario assumes that average 
VKT in N e w  South Wales, Queensland and  Tasmania will remain at the  actual  levels 
observed in 1982 throughout the  projection  period,  while  there will be an annual 
decline at the  rates  indicated in Table 4.3 in other  States 
Tables 4 4 and  4.5 summarise the  projected  average VKT for  the  high and low growth 
scenarios  respectively. 

PROJECTIONS 
The estimated models presented in Chapter 3 and the assumed values of the 
explanatory  varlables  derived in the  previous  section  are drawn together  to  provide 
the  projections  for  the number  of passenger cars and the levels  of  car usage. Total 
V K T  projections at State  level  are  obtained  by  multiplying  the  projected number 

fieet  in a particular time period. 
of cars  by  the assumed  valueof the average vehicle  kilometres  travelled  by  the  vehicle 

T A B L E  4.3-ANNUAL R A T E  OF C H A N G E  IN AVERAGE  VEHICLE  KILOMETRES 
TRAVELLED BY STATE OF REGISTRATION, YEARS ENDING  30 
SEPTEMBER 1971 TO 1982" 

(per  cent) 
State of registration Annual rate of changeb 

New South Wales" 
Victoria 
Queensland 
South Australiad 
Western Australia 

-0 7 
0.3 

-0.6 
0.3 

-0.4 
Tasmania 
Australia -0.3 

0.1 

a ASSUmlng a linear  trend throughout the period 

c New South Wales includes  the Australmn Capltai Territory. 
b  A (-) sign  indicates a decline. 

d South Australia Includes the Norlhern Territory 
Source. Derlved trom A B S  (1973b and 19831). 

1 The values assumed in the low growth scenario are similarto those assumed by the lnstltute Of Applled 
ECOnOmiCS and Social Research (1983b) in the long-term forecasts 101 the domestic economy. 
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TABLE4.4-PROJECTED  AVERAGE  ANNUAL VEHICLE KILOMETRES  TRAVELLED  BY  PASSENGER  CARS  UNDER  THE  HIGH !. 
Yearending New South  South  Western 

5 

30 June 
E. 

Wales'  Victoria Queensland Australia'  Australia Tasmania Australia 3 '0 
GROWTH SCENARIO BY STATE OF REGISTRATION, 1985 TO 2000 

1982' 
1985 

15  454 15  066 
15  594 15 066 

15  508  14  868  15  500  14  362 
< 

15 648  14  888  15  500  14  362  15  339 
15  270 'g 

1990 
1995 
2000 

15  829  15 066 15  884  15  500  14  362  15  454 
16  068 

14  868 
15 066 16 124  14  868 

16310 
15  500  14  362 

15  066 16 367  14  868  15  500  14  362 
15  571 
15 688 

a. New South Wales includes  the  Australian  Capital Territory. 

c. Actual unpublished prellminary  figures for Survey of MOtorVehiCle Usagq Twelve Months  ended 30 September 1982 
b South Australie  includes  the  Northern Territory. 

TABLE 4.5-PROJECTED AVERAGE  ANNUAL VEHICLE KILOMETRES  TRAVELLED BY PASSENGER  CARS  UNDER  THE LOW 
GROWTH SCENARIO BY STATE OF REGISTRATION, 1985 TO 2000 

South Western 
30 June 
Year  ending New South 

Walesa Vfctoria Queensland Australiab  Australfa Tasmania Australia 

1982' 
1985 
1990 

2000 
1995 
~ 

15  454  15 066 15  508  14  868  15  500  14  362 15 270 
15  454  14  752 15  508 
15  454 

14  602  15  315 14  362 
14  243  15  508  14  362  14  907 

15  133 
14  169 

15  454 
15  011 

13  751 
15  454 

15  508 
13  277 

13  749 
15  508 

14  713 
13  342 

14  362 
14  421 

14  685 
14  362  14  466 

~ ~~~ ~ ~ ~~~ ~. 

a. N e w  South Wales Includes  the  Australian  Capltal Temtory. 

c Actual Unpublished preliminary  figures lor Survey Of Motor Vshlcle Usage, Twelve Months  ended 30 September 1982 
b South Australia includes the  Northern Terrllory. 
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year  intervals between 1985 and 1990 under the high and low growth scenarios  are 
Projections of the number of passenger cars and the level of car ownership at  five- 

are summarised below: 
reported in Tables 4.6 and 4.7 respectively. The main features of the projections 

In absolute terms, it is expected that  there would  be  between 9 million and 15 
million passenger vehicles on the  roads in the  year 2000, compared with the 1981 
level  of about 6 million  cars. 

8 The ratio of the number of cars  to  population  (the  level  of  car ownership) will 

the high and low growth projections  respectively. 
rise from 0.40 in 1981 to between 0.77 and 0.49 In the  year 2000 according to 

In both  sets of projections,  Victoria, Western Australia and Tasmania attain  levels 
of car ownership higher  than  the  national  ave,rage. 

The high and low growth projections of total  kilometres  travelled  by passenger cars 
are  reported in Tables 4.8 and 4.9. For  the high growth projection  the  total V K T  
for Australia will rise from 96 billion  kilometres  in 1981 to 242 billion  kilometres 
in the  year 2000, compared with 135 billion  kilometres forthe  low  growth projection. 
The  BTE did  not have adequate information to separately  project  car usage in urban 
and rural areas,  but  anticipates  that  the growth in usage will be higher in urban 
areas because of the inelastic demand for public  transport and the  low cross-price 
elasticity between demand for the private  car and public  transport (Hensher  and 

growth in international and domestic air  travel  is expected to suppress long  dlstance 
Bullock 1977). For non-urban road  travel, demand appears more price  elastic and 

car  trips  (Taplin 1983). The expected high growth in urban traffic could be  tempered 

a significant  increase in ride-sharing or switch to  public  transport. Evidence to date, 
by  traffic  policies (such  as parking  costs and access road  tolls), and possibly  by 

however, suggests that these factors have  had little impact on the  strong  growth 
in urban  passenger car  travel. 

COMPARISON WITH OTHER FORECASTS 
Three other  sets of road travel  forecasts  are  reported for comparison. The first  set 
of  forecasts is  that  derived by BTE for  its 1979  Roads Report (BTE 1979a).  Fleet 
size was estimated in two steps.  For  the first  step.  car ownership per  capita was 
forecast as  a function of disposable income per  capita (BTE 1978) and price  of 
cars. In the second step,  the  forecast of car ownership was multiplied  by the forecast 

Table 4.10. The earlier B T E  study's fleet  size forecast for 1984 is greaterthan this 
populatlon number. Forecasts for the period between 1984 and 1999 are shown in 

study's  high growth projections  for 1985.  For  the  remainder of  the  projection  period, 
the 1979 BTE forecasts lie between the high and low  growth projections of the current 
study. The difference between the results  of the two B T E  studies  relates  to  the 

variables. 
approach followed and  changes in the assumed growth rates  of the  explanatory 

The second set  consists  of  prolections  of the number of passenger cars and total 
V K T  by  the Committee  on Motor Vehicle Emissions ( C O M V E  1982) derived  by 
assuming that the level  of  vehicle ownership  remains constant to 1995 (hence, 
population growth becomes the  sole determmant of  fleet  size) and that average V K T  
for passenger cars remains similar to the 1979 level  given  in the  Survey of Motor 
Vehicle Usage (see  Table 4.10). The projections  obtained  by C O M V E  tend to be 
closer  to  this  study's low  growth projections. 
The third  set of car ownership forecasts  are  derived from the  long-term  forecasts 

vehicles)  provided  by the Institute  of Applied Economic and Social Research (IAESR 
of the ratios of persons per motor vehicle (both  passenger cars and light commercial 

1983a).  Table 4.11 compares the projections of the B T E  study with the inverse of 
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N TABLE  4.6-PROJECTED NUMBER OF PASSENGER  CARS AND ASSOCIATED  CAR  OWNERSHIP  LEVELS UNDER  THE HIGH 

GROWTH SCENARIO BY STATE OF REGISTRATION, 1965 TO 2000 
New South 
Waless Victoria  Australia”  Australia Tasmania Australia 

South 
Queensland 

Western 

As at Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- 
30June (‘000) shfp (‘000) ship (‘000) ship (‘000) ship (‘OOO) ship (‘000) ship (‘000) ship 

1981‘ 2 11 1  0.39 1 633  0.41 
1985 2646 0.46 2017 0.48 1 315 0.50 716  0.48  755 0.52 239  0.54 7690 0.48 

946  0.40  595  0.41  553  0.43  183  0.43  6021 0.40 

1990 3341 0.53 2618 0.59 1 753 0.59 935 0.59 1 013 0.63 302 0.64 9 962 0.56 
1995 4190 0.63 3 381 0.72 2 308 0.70 1 209 0.72 1 343 0.75 362 0.79 12  614 0.69 
2000 4963 0.70 4 132 0.84 2 802 0.77 1 406 0.81 1 652 0.84 450 0.90 15  407 0.77 

a. New South W8186 includes  the Austral~an Capital  Territory 
b. South Australia  includes  the Northern  Terr~tory. 
c. Actual. 
Note:  Figures may not add to totals due to roundlng. 

TABLE  4.7-PROJECTED NUMBER OF PASSENGER  CARS AND ASSOCIATED  CAR  OWNERSHIP  LEVELS  UNDER THE LOW 
GROWTH SCENARIO BY STATE OF REGISTRATION, 1985 TO 2000 
New South 
Wales’  Victorfa Queensland Australia’  Australfa Tasmania Australia 

South Western 

As at Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- Number Owner- 
30  June (‘000) ship (‘000) ship (‘000) ship (‘000) ship (‘000) ship (‘000) ship (‘000) ship 

1981C 2 111 0.39 1 633  0.41  946  0.40  595  0.41  553  0.43  183  0.43  6021  0.40 
1985  2316  0.40 1 800  0.44 1 083  0.42  814  0.41 
1990 

628  0.45  201  0.45 6642  042 
2587 0.43  2001  0.47 1 266  0.44  674  0.43  718  0.46  222  0.48 7 470  0.44 

2000 
1995 2872 0.45 2 208  0.49 1 469  0.46  736  0.45  813  0.48  240 0.50 8338 0.47 

3 169  0.46 2424 0.52 1 687  0.48  798  0.48  913  0.50  262  0.53 9254 0.49 

a. New South Wales includes the Austrsiian  Cepitsl  Territory 

c Actual. 
b South Australia  includes  the Nonhern Territow. 

Note:  Flgures may not add to totals due to roundlng. 



TABLE 4.8-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED BY PASSENGER  CARS  UNDER  THE HIGH GROWTH 
SCENARIO BY STATE OF REGISTRATION, 1985 TO 2000 

(millions) 
Year  ending 
30 June 

New South 
Wales'  Vlctorra Queensland 

South 
Australiab 

Western 
Australia 

.~ Tasmania Australia 
1982"  33  784 
1985 41 259 

25  813  15  691 9 231 8 862 
30 381  20  579 

2 728 
10  678 

96  109 

1990  52  889  39 441 
1 1  707 3 433  118036 

1995 
27  843 

67  325 
13  900  15  702 4 339  154 114 

50 941 37  217  l7  973 
2000  80  951 62 259  45  864 

20  823 5 491  199  770 
20  927  25  609 6 457 242  067 -~ .. 

a New South Wales includes the Auslrallan  Capltal  Terrltary. 
b South Australia includes the Northern Territory 
c Actual 
Note. Figures may not add to  totals due to rounding. 

TABLE 4.9-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED BY PASSENGER  CARS  UNDER  THE LOW GROWTH 
SCENARIO BY STATE OF REGISTRATION, 1985 TO 2000 

(millions) - ~~ 
Year endmg  New South 
30 June Wales"  Queensland Austral!ab  Australia 

South 
Victorla 

Western 
- Tasmania Australia 

1982" 33 784  15  691 9 231 8 862 
1985 

25  813 
35  795 26 552 

2 728 
16 795 

96  109 

1990  39  984  28  493 
8  958  9  624  2  880  100  604 

19 661 
1995  44  379  30 365 22  784  10 112 

9 549  10  776 3 194 1 1 1  657 

2000  48  980  32  186  26  162  10  642  13  168 3 767 
1 1  962  3  450 123  052 

134  905 

a. New South Wales includes the Auslralian  Capltal Terrltov 
b. South Australia mcludes Ihe Northern  Ternlory. 
c Actual 
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those of the  Institute. Caution needs to be exercised in effecting comparisons  between 
these results because the Institute  forecasts  refer to the total of passenger cars and 
light commercial vehicles. 

TABLE 4.10-COMPARISON OF PROJECTIONS OF THE  NUMBER OF 
PASSENGER  CARS, 1985 TO 2000 

r o w  
BTE 1984 BTE 

Year  High LOW C O M V E  1979' 

1985 7 690 6 642 7 424 
1990 9 962 7 470 8 121 
1995  12  814 
2000  15  407 

7 980 
9 432 

8 338 8 705 na 
9 254 na 12 579 

a F~gures relate to 1984, 1989 snd 1999 
na not available 
Source. COMVE (1982) and BT (1979a) f 
TABLE 4.11-COMPARISON OF FORECASTS OF CAR  OWNERSHIP LEVELS, 1985 

TO 2000 

BTE 1984 
Year  High LOW IAESR 

1985 
1990 
1995 
2000 

0.48  0.42 na 
0.58  0.44 0.54 
0.69 0.47 
0.77 

0.57 
0.49  0.59 

na not wallable 
source: IAESR (19e3a) 
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CHAPTER  5-COMMERCIAL VEHICLE TRENDS 

This  chapter  begins  by identifying a number of trends In the size of the commerclal 
vehicle  fleet and its usage (distance  travelled). The fleet is divided  into five broad 
vehicle types  which form the basis of much of the analysis and discussion  that  follows. 
The second section of the  chapter briefly considers  the size and nature of the total 
Australian domestic freight  task. The final  section  reviews two aspects of the usage 
of commercial vehicles in the movement of freight,  relating  to  vehicle  loading and 
the geographic distribution  of  travel. 

AN OVERVIEW OF THE SIZE AND  USAGE OF  THE COMMERCIAL VEHICLE 
FLEET 
The commercial vehicle  fleet  in  Australia,  consisting of a  wide variety of vehicle 
makes  and models, provides  a  diverse range of services  to  industry and  government 
organisations as well  as to private  individuals. The freight movement task performed 
by  the commercial sector ranges  from  the rapid  intracity  transportation of small 
loads to the movement of large heavy  loads  across  the  country. Passenger services 
are  provided  by the rapidly expanding fleet of buses  and micro-buses; dual purpose 
vans  whlch are  able to meet the  requirements of both  private and business owners 
are becoming increasingly  popular. 

according to their  principal  characteristics, and the demand for commercial vehicle 
In the  analysis  of  fleet  sizes and vehicle usage, commercial vehicles have been divided 

services analysed for each 'vehicle  type'. The classification used was largely 
determined by  the  data available. 
This Paper  groups  commercial vehicles  into five broad categories: 
m open  and closed light commercial vehicles, comprising all panel vans and utilities, 
the heavier  four wheel drive  vehicles such as Toyota, Nissan,  Ford FIOO. Jeep 
and  Landroverand avariety of other makesand models of  light commercialvehicles 
designed primarily for the  carriage of goods; 

m rigid trucks; 
artlculated  trucks, 
other truck-type  vehicles, designed for purposes other  than  freight  carrying  (for 

buses (all government,  commercial and privately used buses  and micro-buses 

In the  following  section, time series  data  covering the period 30 June 1972 to 1982 
are used to analyse  trends in  fleet  size. The data  are compiled annually  by  the ABS 
from informationsupplied bythemotorvehicleregistrationauthorities.Whilestatistics 
have been compiled for  at  least the  past 40 years,  the  present  disaggregation of 
the commercial vehicle  fleet by  type of  vehicle  only commenced in 1972. 
The availability of reliable  vehicle usage data is  limited to that provided  by Surveys 
of  Motor Vehicle Usage conducted by  the ABS for the  years  ending 30 September 
1971, 1976 and 1979 and preliminary  results from the 1982 Survey. Thus the analysis 
of past  trends In the slze and  usage of the commercial vehicle  fleet  is based on 
data from a relatively  short time period. However,  no other  alternative sources of 
data  currently  exist. 

instance mobile libraries, garbage trucks, ambulances  and hearses); and 

registered  principally for the conveyance of persons). 
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Trends in commercial  vehicle  numbers 

Since  the  end  of  the  Second World War the number of commercial  motor  vehicles 
The Australian  fleet 

on register in Australia  has  increased  steadily  from  just  under 0.3 million  vehicles 

vehicles  on  register in Australia at 30  June in each  year  from  1945  to  the  present 
in 1945  to  about  1.7  million  vehicles at 30 June  1982. The  number  of  commercial 

is  given in Appendix I I .  The data are  summarised  for  selected  years in Table  5.1 
and illustrated  for  the  whole  period  1945  to  1982 in Figure  5.1 

TABLE 5.1-TOTAL NUMBER OF COMMERCIAL VEHICLESa ON REGISTER; 
AUSTRALIA, SELECTED  YEARS AS AT 30 JUNE 1945 TO 1982 

(‘WO) 
As at 30 June Number 

1945  290.5 
1950  506.1 
1955  654.3 
1960  764.1 
1965 856.0 
1970  937.5 
1975 
1980 

1 140.2 
1 462.4 

1961 1 544.3 
1982 1 661.5 

a Llght commercial vehncles,  rigld and articulated  trucks.  Other  truck-type  vehicles and buses. 
Source: ABS. penonsi communicatbon. 

Following a period  of rapid expansion in the  post-waryears  (with  growth  rates  varying 
between 9 per  cent and 15 per  cent  per annum), growth  of  the  commercial  vehicle 
fleet  stabilised with rates of annual increase of between 2 and 3 per cent  per annum 
during the  latter half of  the  1950s and throughout  the  1960s.  However, in the  following 
decade, annual growth  of  the  commercial  fleet was considerably  higher  at  about 
5 per  cent  per annum, peaking at 6.6 per cent in 1976, falling slightly in the  later 
1970s but increasing  to  7.6 per cent in the  year  ending 30  June  1982  (the  highest 
annual growth  rate  since  1951). 
The changing  pattern  of  growth in the  commercial  vehicle  fleet is  evident in Figure 
5.2 which plots annual growth in registrations against time. 
State  and  type of vehicle 
Annual  numbers of commercial  vehicles  registered in each  Australian  State and 
classifiedbytheabovefivevehicletypesfortheperiod30June1972to1982(inclusive) 
are  given in Appendix II. These data are  derived from the ABS collection  of  motor 
vehicle  registrations  where  the  Australian Capital Territory and Northern  Territory 
registrations  are  added  to New South  Wales and South  Australian  registrations 
respectively. 
The Australian  totals  of  the number  of vehicles on register,  classified by commercial 
vehicle  type,  are  given in Table 5.2 and illustrated in Figure 5 3. 
Registration  statistics  are  subject  to two important  qualifications.  Firstly,  the change 
in vehicle  classification  procedures  used by the ABS led  to a break in the commercial 
vehicle  series  between  June  1976 and June  1977  (refer  footnotes  (b) and (c)  of 
Table 5.2). 
Secondly, criteria  used in the  process  of  vehicle  classification vary between  the  States’ 
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TABLE 5.2-NUMBER AND AVERAGE RATES OF GROWTH OF THE  NUMBER OF MOTOR VEHICLES ON REGISTER  BY 
VEHICLE TYPE;  AUSTRALIA, AS AT 30 JUNE 1972 TO 1982" 

As at 
30 June 

Cars and 
stafion wagons 

Light  Rigid  Articuiafed 
commercial trucks  type  vehicles Buses commercial Total 

Other  truck- 
trucks 

Total 

Number of motor vehicles 
('000) 

1972 4 147 550 378  10  25 
1973 

33 
4 362  575 

996 5 143 

1974 
395  34  26 1 041 5 403 

4 604 
11 

602 41 3 
1975 

36 
4 859 

12  27 
631 

1 090 5 694 

1976 
430  38 

5 073  672  457  41 
13  29 
14 

1 140 5 999 
31 

19770 
1215  6288 

1978 
5 243  794  386  40 33 1 280 6 523 
5 462 

27 
847 

1979 
405 

5 657 
41  31  36 1 360 6 822 

880  421 
1980 

43 
5 801 

32  37  1413  7070 
905 

1981 
437  45  37  39 1 462 7 263 

6 021  957 
1982 6 294 1 029 

459  47  40 
493 50 44 

42 1 544 7 565 
46 1 662 7 956 

~ ~ ~~~~~~~ 

"" . ." 

Average  annual growth 
(per centj 

51  4.9 58 8.5 5.5 5.1  5.2 

a Cars and Station wayons. lhght cummerclal vehicles, rigid trucks, artlculaled  trucks, olher lruck-type  vehlcles and buses, but  excluding motor cycles and Other 
veh>?IeS w c h  as tractors. plant and equipment, caravans and trailers. 

b Between June 1976 and June 1977 the ABS altered  its approach to  classiiylng c o r ~ ~ m e r ~ ~ d i  vehicles by movtng away from Its own definitions of vehicle  type to 
the  adoptlon oi vehicle type  data as recorded by the  registration  authorltles 111 each State and Territory A s  a comparison of the 1976 and 1977 stallsllcs revea!~, 
the change in procedures resulted m a marked shift  in the  dlstribullon of commercial vetncies by vehicle type After  allowing far some esllrnate of +,ormar growlh 

of llght Comrnerclal vehlcles on reglster but reduced the  Size of eacll of the truck  lieets  (Includlng other truck type vehicles). 
111 the size 01 each commercial vehlcle fleet during the lwelve nlolltlls tu 30 June 1977, the change ~n ClaSSiilCatlon prOCedUreS substantially  Increased  the number 

c. Without a detalied  analysts of the classification change, the  rates uf gruwth ~n the size of each of the  fieet3 of light commercial Vehicles. ngld  trucks,  artlcuiated 
trucks and other truck-type  vehicles over Ihe  period 1972-82 arc nut dlrectiy estimable. Figures  given are based on the pro~ecl~on of average 1972-76 rates of 
growth to 1977 and then changing to theaverage 1977-82 rates olyrowth thereafter 
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classification of rigid and articulated  trucks is not  thought  to be significant, some 
and Territories' motor vehicle  registration  authorities  While  varlation  in  the 

commercial-type  vehicles  currently  available  are  apparentl. The imprecise  nature 
inconsistencies  in  the  classification  of  the many  makes and models of light 

ofthecategoryoflightcommercialvehiclesshouldbeborneinmindwhenconsidering 
the  State  registration  statistics  or  the  Australian  totals  given above.  Estimates  of 
thenumberofothertruck-typevehiclesonreglsterarealsosubjecttoseveralsources 
of error and should be interpreted with cautionz. 

vehicles in each of the  major  categories of commercial vehicles  (light commercial 
Notwithstanding the above quallfications, it is worthy of note  that  the number of 

vehicles,  rigid  trucks and articulated  trucks)  has,  since 1972, increased  at an average 
rate of approximately 5 per  cent  per annum, slightly  higher  than  the  average  rate 
of growth of 4.3 per  cent  per annum in passenger  vehicles. The size of the  light 
commercial  and rigid  truck  fleets  increased  steadily throughout  the  period,  while 
the  average rate  of growth in  articulated  trucks  declined somewhat in the  latter  half 
of the  period. 
A notable  feature of the  growth in the  light commercial vehicle  fleet (not apparent 
in the  truck-type  categories of commercial vehicles) is the  purchase and use of 
'commercial.  vehicles for purposes  other  than  purely  business  use. In the  early 1970s, 
a trend towards greater  private ownership  and utilisation of panel vans  and utilities 
began to emerge. In response,  cai  manufacturers  gradually  increased  the  range of 
vehicles produced, so that  today a wide variety of makes and models of dual purpose 
vehicles  are  availablea. These vehicles  appear  to be gaining  increaslng  acceptance 
and popularity among both  the  tradltional  private and business  vehicle owner+ 
Although  only a minor  sector of the  commercial  vehicle  fleet,  growth in the number 
of buses on register has  averaged 6.4 per  cent  per annum during  the  period 30 
June 1972 to 1982. This  rate of growth is more than 20 per  cent  higher  than  the 
average  growth, of approximately 5 per  cent  per annum, in light commercial vehicles 
and trucks. Such high rates of growth may be attributed to the  recently  increasing 
popularity of micro-buses among private  vehicle owners. 
For example, since 1980, sales  of new 'large' buses (24 or more seats)  have  remained 
relativelystableat  approximately  1000vehicles perannum. while  purchases  of  smaller 
buses (up to 23 seats)  have  increased  by  over 75 per  cent (to over 3200 unlts  in 
1982 or  about 80 per  cent  of  total new bus registrations)s. 
Information  presented In Appendix I I  indicates  that  over  the  past decade the 

For example, in the Au~tral~an Capital  Territory one of the  Conditions  for  Cia591fylng a vehicie a6 light 
commerciai is that W tare welght is 1.68 than 2 tonnes, but in New SOUlh Wales no such weight TeStriCtlOn 
IS formally deflned and used Likewise. a vehcle ~n the Australian  Capltal  Territory must have seating 
for  at  least ten persons before 11 is classifled as a mlcro-bus, while m New South Waies a mlcro-bus 
can be a vehlcle able to  Seat  at least one bU1 no more than 16 persons. 
As the smallest category of comrnerclal vehicies,  the number 01 Other  truck-type  vehicies IS very Sensitive 
toSlatedillerences in reglslratmn prOcedUreS (for exampiein the registrallon of lire englnes) and changes 
to  those procedures over tlme. so that  estimates Of the number of VehlCieS and average rates of growth 
are not necessarily comparable  between States 

eight models 01 vehlcies  Wlth a seating capaclty 01 7 to 9 on the market. These  models are Spectron 
Increased seattng capaclty 1s a feature Of Some dual purpose vehlcles Currently.  there are at least 

(Ford). Traveller (Mazda), Shunle (GMH), Tarago (Toyota). Express (MitSUblShl), Pralrle and Urvan 
(Nlssan), and Volkwwagan Bus Depending on the State or Terrltary 01 registration, these vehlcles are 
classified as ellher a light Commercial vehlcle or a micro-bus (see below) 
Although the fuii extent 07 private ownership is not known, recent Surveys 01 Motor Vehlcie Usage 
glve some mdicatlan Of the  pattern of ihght mmmerciai vehlcle  UtiIiSat8On For the four survey  years 
ended 30 September 1971, 1976, 1979 and 1982, the propormn of usage for non-buslness P U ~ P O S ~ S  
Increased from 33 per  Cent in 1971 to almost 50 per  Cent !n bath 1976 and  1979 Preiimlnary estimates 
suggest a sllght drop I" thls proponion to 44percent in 1982 (ABS 1973b. 1976. 19811 and 19831). 
Details are given ~n Table 11.7, Appendix 11. 
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commerclal vehicle  fleets  in Western Australia and Queensland havegrown at average 

Australian average of 5.3 per  cent  per annum. Conversely, the commercial vehicle 
rates of 6.6 and 6.8 per  cent  per annum respectively,  noticeably  greater  than  the 

fleets in Victoria, South Australia and  Tasmania  grew at average rates of little more 
than 4 per  cent  per annum (4.3, 4.1 and 4.2 per  cent  respectively)  while  the  fleet 
in New South  Wales increased at an average rate  of 5.0 per  cent  per annum. 

Trends in commercial vehicle usage 
Average annual vehicle  kilometres  travelled 
SurveyofMotorVehicleUsageestimatesoftheaveragenumberofkilometrestravelled 
per  vehicle  during  the  years ending 30 September 1971,  1976,  1979 and 1982 are 
given in Table 5.3. Vehicles  are grouped according to  vehicle type and State  of 
registration. 
Over the 11 year  period (1971 to 1982) the average  annual distance  travelled  by 

the average utilisation of rigid  trucks and a steady  increase in the utilisation  of 
light commercial vehicles has remained relatively  stable  while a slight increase in 

was slightly  greater than that  travelled  by  light commercial vehicles. However, in 
articulated  trucks  are  apparent. In 1982. the average distance  travelled  by  rigid  trucks 

the same year,  the average distance  travelled  by  articulated  trucks was almost four 
times that  of  other commercial vehicles. 
Between 1971 and 1979 the average distance  travelled  by buses declined  slightly 
in all States.  This appears to be the result  of changes in the composition of the 
bus fleet, with the growth in large,  highly  utilised buses in government and 
commercially  operated bus fleets being exceeded by  the  rapid  increase in micro- 
bus registrations which typically have lower  rates of utilisation'. 
The marked varlation in kilometres  travelled  by  other  truck-type  vehicles is attributed 
todifferences between State  registrationand  classification  proceduresandalterations 
to those  procedures  over  time  as  noted above. 
Total annual vehicle  kilometres  travelled 

vehicle  type  categories  previously  considered, in each of the  survey  years ending 
Estimates of the total number of kilometres  travelled  by all vehicles in each of the 

30 September 1971,  1976,  1979 and 1982, are  given in Appendix H. The derivation 
of a second set  of  estimates,  consistent  with  both  vehicle  registration  data and the 
survey  estimates of average VKT reviewed above, is also  described. These derived 
estimates of the total number of kilometres  travelled  during  the  years ending 30 
June 1972,  1977,  1980 and 1982 form the  basis  of much of the  empirical  analysis 
reported below. 
Table 5.4 expresses the  derived  estimates of total  kilometres  travelled as  average 
annual rates of growth for the  period 30 June 1972 to 1982. 
Between the  financial years 1971-72 and 1981-82, the number of kilometres  travelled 
by  the  Australian commercial vehicle  fleet  increased from just over 19 000 million 
to  nearly 34 500 million  at an average rate  of 5.1 per  cent  per annum.  Among the 
five commercial vehicle  types,  articulated  trucks and other  truck-type  vehicles 
recorded  the  highest growth in total VKT, both at the  Australian  level and for each 
of the  eastern  States The high growth for  articulated  trucks (6.2 per  cent  per annum 
for  Australia as a whole  and  up to 9.1 per  cent  per annum for Queensland) is a 
reflection of the  steady  increase  during  the  past 10 years, in the average number 
of  kilometres  travelled  by these  vehicles. On the  other hand, rates  of growth in the 

1. In 1979, privately used micro-buses numbered 27 per  Cent of Ihe total bus fleet and performed 16 per 
cent Of bus kilometres travelled. Buses I" government  and commerclaliy  operated bus fleets  travelled 
an average 32 EM) kilometres  per year whereas privately used micro-buses travelled an average 16 6W 
kilometres  per year (see Appendix I 1  for lurther discussion and analysis 01 the bus fleet  slructurs) 
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TABLE 5.3-AVERAGE ANNUAL VEHICLE  KILOMETRES  TRAVELLED BY  COMMERCIAL VEHICLES  BY  VEHICLE TYPE AND 
STATE OF REGISTRATION, YEARS ENDING 30 SEPTEMBER 1971,1976,1979 and 1982 

and year  ending 
Vehicle  type 

30 Seotember 

Rlgid trucksd 
1971 
1976 
1979 
1982p 

Articulated 
truckse 
1971 
1976 
1979 
1982p 

Buses' 
1971 
1976 
1979 
1982 m 

0 

17.3 
l6 4 
17.1 
18.2 

17.2 
16.1 
18.0 
20.7 

47.7 
52.4 
59.4 
63.9 

13.4 
16.6 
15.9 
23.5 

31.1 
na 

28.4 
na __ 

15.3 
18.7 
16.8 
16.6 

16.0 
16.0 
17.2 
17.8 

49.2 
45.8 
61.4 
65.7 

11.8 
7.6 

10.6 
7.7 

27.5 
na 

24.6 
na 

13.6 
17.4 
16.4 
14.6 

13.8 
15 0 
14.4 
19.6 

37.3 
35.7 
47.7 
52.0 

18.7 
8.7 

12.4 
l3 1 

28.3 
na 

28.8 
na 

15.5 
15.2 
17.2 
l7 0 

15.3 
14.5 
14.3 
14.6 

62.7 
71 .O 
77.5 
76.7 

11.4 
58 

14.4 
9.0 

29.2 
na 

39.4 
na __ 

19.8 
16.7 
18.7 
17.4 

17.6 
17 1 
16.5 
18.5 

60.7 
49.4 
51 8 
63 3 

12.1 
10.9 
12.3 
7.2 

33.5 
na 

28.7 
na 

13.7 
14.1 
14.6 
17.0 

13.8 
15.4 
15.3 
16.0 

49 4 
48.4 
57.5 
61 .O 

10.7 
4.5 

8.7 
6.8 

20.9 
na 

22 3 
na __ 

16.3 
17.0 
17.0 
16.7 

16.0 
15 7 
167 
18.8 

48.3 
50.5 
59.3 
63.4 

14.4 
9.5 

12.9 
12.5 

29.3 
na 

28.4 P, 
na 
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TABLE 5.3(Conl)-AVER 
AND ~ 

'AGE  ANNU 
STATE OF l 

4ICLES BY VEt 
379 and 1982 

IAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEt 
3EGISTRATION. YEARS  ENDING 30 SEPTEMBER 1971,1976, l! 

m n n ~  

iICLE TYPE 
2 

% 
, -"I 

Vehicle  type New 
and year  ending  South 
30 Sepfember Walesa Victoria Queensland Australiab  Australfa Tasmania Ausfralia 

Total commercial 

m 
0 

South Western 

1971  18.7  17.6 
1976 

14.8 
na  na 

17.4 
na 

20.2 15.0  17.6 

1979  19.1  18.4 
na na na 

16.9  19.2 
na 

1982 na na  na na  na 
18.9 

na 
16.1 18.4 

na 
~~ ~~~ 

B N e w  South Wales includes  the  Australian  Capital Territory 

c. In the  1971  Survey. utllltles. panel  vans, ambulances, hearses and rigid  trucks  wlth  carrylng  capaclty less than 1 tan were clsssifled as light COmmerCm vehicles 
b South Awlvalia includes the Northern Territory. 

d. The 1971  average 01 kilometres  lravelled by rigid lrucks is based on distances  lravelled  by all rlgid trucks  wlth a carrying  Capacity of 1 tan or more and all aRiculated 

e In 1971, Ihe average distance  travelled is calculated over all articulated trucks  with a carrylng  capacity of 8 tons or more. 
f. Ambulances and hearses,  classlfled as lhght COmmercial vehicles in the  1971 Survey, were Included as other  truck-type vehlcles in the later IUN~YS. Mapr changes 

g. Kllomelres travelled  by privately used buses and bus fleets  not operating a1  least one bus for hire and reward In 1976 are not available. Estlmates for 1982 are 

p prelmnsry 
na not available 
Sources: A B S  (1973b. 1978.1981d. 1981e. 1981f)  and unpublished preliminary  flgures for SuNey Of Motor Vehicle Usage. Twelve Months  ended 30 September 1982. 

In later surveys, VehlCleS were classified  solely on the  basis of the body-type recorded by the  reglstratlon authmties. 

trucks wllh a carrying  capacity of under 8 tons. 

to  this category were also implemented wlth the 1982 Survey 

also notava~lable 



TABLE 5.4-ESTIMATES OF RATES OF GROWTH IN TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES 

(per  cent  per annum) 
BY  VEHICLETYPE AND  STATE OF REGISTRATION, YEARS ENDING 30 JUNE 1972TO 1982" 

New South 
Vehxle type 

South 
Wales' 

Western 
Victorra Queensland Ausfral!a'  Australia Tasmania Australra 

Light commercial  4.6  4.0  6.1 3.6 3.3 5.1 
Rlgld trucks 

4.6 

Articulated  trucks 7.2 
7.6  0.8 

7.0 9.1  1.5 
6.3 3.8  5.6 

Other  truck-type 
5.9 50 6.2 

vehicles 7.a 20.9 10.0 
Buses  4.7 5.6 4.6  4.1  5.2 

18 4 
5.8 

5.5 
6.1 

24.1  11.0 

Total  5.5 4.9 6.7  2.9  4.4  4.9  5.1 

~ ~~ ~~~ ~~~~~~ 

6.8  4.8 

~~~ ~ ~ ~ . ~ .  

a Rates 01 growth are based on 'derlvedl 1972 and  1982 eStimateS 01 total VKT given in Appendix I 1  
b. N e w  South Wales includes the Australian  Capltal Telrltory 
c. South Australia  includes  the  Northern  Territory 
Source BTE estimaes based on Table I 1  9 
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utilisation of light commercial vehicles and rigid  trucks (4.6 and 5.6 per  cent  per 
annum respectively)  are  similar to the  rates of growth in fleet  size (estimated in 
Table 5.2 to be 5.2 and 4.9 per  cent  per annum respectively).  Despite  the  decline 
in average bus  usage, strong growth in  registrations  resulted  in an average rate 

annum. 
of growth in the total number of  kilometres  travelled  by buses of 5.2  per  cent  per 

The total  distance  travelled by the fleets  of commercial vehicles  registered in N e w  
South Wales and Queensland increased at above average rates of  5.5  and 6.7 per 
cent  per annum respectively. South Australia recorded  the lowest  increase in  total 
commercial vehicle  kilometres  travelled. with growth averaging 2.9 per cent per 
annum.  The rates of growth in the total  utiltsation of rigid and articulated  trucks 

theotherStatesintaxationprocedures,andsubsequentchangesintheseprocedures’. 
registered in South Australia may have been affected  by  differences between i t  and 

COMMERCIAL  VEHICLE FREIGHT SERVICES 
Thedlscussion of trendsand characteristicsof thecommerclal vehicle  fleet continues 
by  looking at the size and nature of the road  freight  task, as  these  are  the  major 
determinants of growth in the size of the commercial vehicle  fleet and its usage 
of Australian  roads. The road  freight  task has  been compared recently with the  frelght 
task performed by  the  other major transport modes, rail,  air and sea (BTE 1984b). 
Where relevant, conclusions from that study are used to describe  characteristics 

the movement of freight throughout Australia. 
of the  road  freight  task and to highlight  the  role  that commercial vehicles  play  In 

The Australian  road  freight  task 
Available  data  indicate  that  since  the  early 1970s, between 70 and 80 per  cent of 

sincethattimetherateofgrowthintheroadfreighttask(measuredintonne-kilometres 
domestic freight tonnage has  been transported on Australian  roads*. Furthermore, 

growth in  rail and sea freight  activity3. Road transport has  dominated the freight 
performed)  has  averaged more than 7 per  cent  per annum which far exceeds the 

market In the movement of varlous types of bulk  liquids and solids (such  as petroleum 
products. sand and gravel) and non-bulk freight such  as iron and steel and other 
manufactured goods)4. 

Estimates of the number of tonnes consigned and tonne-kilometres performed by 
Trends in the road freight task 

30 September 1971, 1976, 1979 and  1982 are  given in Appendix H. Light commercial 
light commercial vehicles, rigid trucks and articulated  trucks  during  the  years endlng 

vehicles perform only a small  proportion of the total road  freight  task (Table 11.10). 
Rigid  trucks  carry approximately two-thirds of  tonnes consigned but  perform  only 
one-third  of  all tonne-kilometres  travelled on Australian roads.  Thls  suggests that 
the  average  journey length of freight consignments on rigid trucks is  significantly 
less than  the  average  journey length of freight moved by  articulated  trucks. 
Table 5.5 expresses the  difference between 30 September 1971 and  1982 estimates 
of tonne-kilometres performed as  average  annual rates of  growth. This table  indicates 

1 P m r  to the abolltlon Of Road Maintenance Charges ~n 1979, companies leglslatlon ~n Soulh Australia 
favoured the registration of trucks ~n lhat  State Consequently. reglsttratlon figures for the  period u p  

Australia Thus, by Using an alllficialiy mflaled 1972 flgure, Table 5 4 IS expected to severely understate 
to 1979 are expected to  Overstate the number Of r g d  and articulated  trucks  actually in use ln South 

the growth ~n the usage of South Australian roads by trucks. 
2. B T E  (1984b). Table 3.1. 
3. BTE (1984b). Table 3.1. 
4. BTE (1984b). Tables 3 2 and 3.14 
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TABLE 5.5-AVERAGE ANNUAL RATES OF GROWTH IN TONNE-KILOMETRES  PERFORMED BY COMMERCIAL VEHICLES BY 
VEHICLE TYPE AND STATE OF REGISTRATION, YEARS  ENDING 30 SEPTEMBER 1971 TO 1982 

(percentperannurn) 
~~ ~ 

Vehicle  type 
New South 

Wales'  Vfctoria 
South Western 

. .. . Oueensland Australia" Australia -~ Tasrnanla -. Australm 

Light cornrnerclal 7.7 3.5 16.1 5.2 8.0 10.1  8.0 

a New South WaieB includes  the  Auslralian  Capital Temtory 
b South Australia  includes the Northern Territory 

Source: BTE esl\rnates based on Table I 1  10. 



8TE Occasional Paper 60 

that  over  the  period  1970-71  to 1981-82, tonne-kilometres performed by  rigid and 
articulated  trucks  increased at average rates  of 3.9 and 9.2 per  cent  per annum 

averaged 7.3 per  cent  per annum. 
respectively,  while  the growth in tonne-kilometres performed by all vehicle  types 

performed  by commercial vehicles  are  approximately  consistent  with those for total 
Relativities among the  States in the average rate  of growth in total tonne-kilometres 

V K T  given in Table 5.4. For example,  commercial vehicles  registered in Queensland 
recorded  the  highest average  annual rate of growth in both  tonne-kilometres 
performed and total VKT, while  for  the  other  States, growth in these  indlcators  did 
not  depart  significantly from the  respective  Australian  averages. In all States, an 

in tonne-kilometres performed to exceed thegrowth in  total VKT1. 
increase in the average tonnage consigned over  the  study  period has caused growth 

Commercial vehicles  provide  a  valuable  freight  transport  service to almost all sectors 
Industries  served 

of the economy2. Light commercial vehicles  are  widely  used in the movement  of 
small  freight consignments, in particular  for  industries engaged in agricultural 

trucks  also  provide  transport  services  to many industries,  particularly those in the 
production, food processing and wholesale and retail  trade.  Rigid and articulated 

trucktype  being  apparent. Forexample, both rigid andarticulatedtrucksareemployed 
mlning, construction and manufacturing  sectors, with only  limited  specialisation in 

in the  transport  of commodities  such  as minerals, sand, gravel,  stone and earth, 
processed foods and a  variety  of manufactured goods, whlch account for a  significant 

form a  significant  proportion of the  freight  task performed by rigid trucks  while 
proportion of the  road  freight  task. However,  cement  and concrete  products  also 

petroleum and petroleum  products,  iron,  steel and other  metal  products  are  other 
major commodities carried by articulated  trucks3. 
S o m e  specialisation is also apparent in the  size  of  vehicle used to transport  freight. 
The heavier  rigid and articulated  trucks  (with  tare weights of  at  least 4 tonnes and 

freight tonne-kilometres  performed by commercial vehicles and are  used  almost 
11 tonnes respectively) account for more than 70 per  cent of the total number  of 

exclusively in the movement of minerals, sand and related commodities and certain 
agricultural and manufactured products'. 

IMPACT  OF  THE ROAD FREIGHT  TASK ON COMMERCIAL VEHICLE USAGE 
This final  section  describes  the  impact  that  the demand for  freight  transport has 

capacity) of commercial vehicles and their  rate  of utilisation (or  load  factor)  are 
hadontheusageofcommercialvehiclesonAustralianroads.Thesize(freightcarrying 

two of a  large number  of factors  that  affect  the  level of road  travel. During  the  study 

due to  lifting the maximum load  to 38 tonnes in 197g5.  This trend suggests that 
period  there has  been a move towards larger  rigid and articulated  trucks,  partly 

the  road  freight  task (measured in tonne-kilometres)  should  be growing at a  higher 
rate than  vehicle usage (see  Tables 5.4 and 5.5). 

1 Note that.  unlike  the estimates of growlh I" total VKT given in Table 5.4, figures I" Table I 1  10 have 

consistent wlth thevehlcleregistratlon data-Therefare, careshouid be taken when effectlng comparlsanr 
not been adlusted for  the  effects of vehicle ~ l a s ~ l l ~ ~ m o n  changes.  Nor are the estmates necessanly 

between comrnerclal vehicle types and belween different  characteristics of vehicle usage. 
2 The use of  'lndlcstors of e~onornlc activity' in the demand analysis reported below, alms at representing 

those  Sectors considered to be signillcant users Of cornrner~lal vehicles and road transport 
3. Details are provlded in B T E  (1984b). Tables 3.14 and 3.15. 

5. For example, the proportton of heaver trucks increased from 26 per cenl 10 34 per Cent ~n the ngld 
4. Detailsareprovlded ID BTE (1984b),Table3.16. 

flea and from 40 per  cent to 50 per cenl in the articulated fleet between the two years endlng 30 
September  1976 and 1979 (BTE 1984b). 
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In a number of instances,  insufficient  data  are  available to adequately relate the 
freight  task  to  particular  characteristics of vehicle usage. However,  one aspect that 

carryingvehiclesacrossvehicletypesandsize(measuredbytareweight).BTE(1984b) 
has been considered, at  least to some limited  extent, is the utilisation  of  freight 

of light commercial vehicles,  rigid  trucks and articulated  trucks was unladen and 
noted that approximately 30 per  cent of the  business travel by each of the  categories 

an additional  significant  share was less than fully laden. 

Area of operation 
The Surveys of Motor Vehicle Usage provide some insight  into  the geographic 
distribution of commercial vehicle use in the  provision of road  transport  freight 
services’. Unfortunately,  the  survey  information  (compiled from respondents, 
estimates of total kilometres  travelled In specific  areas)  relates  only  to  the  following 
broad  areas of operation. 
capital  city and environs; 
provincial  urban; 
rest of State; and 
interstate. 

Table 5.6 descrlbes  the  distribution of total  vehicle  kilometres  travelled  during  the 
year ending 30 September 1979 by  area of operation for each  type of  freight  carrying 
vehicle  fleet  registered in each State. 

trucks  during  the  survey  year was in urban areas  with  interstate  travel  representing 
Approximately half of the  distance  travelled  by  light commercial vehicles and rigid 

only 3 per  cent or so of the total. For articulated  trucks, urban  use was  down to 
under 30 per  cent and other  intrastate and interstate  travel up to approximately 50 
and 20 per  cent of  total  travel  respectively*. 
The significant  differences between States  mainly  reflect  varied  geographical and 
population  density  factors.  For example, Western Australia, which has no provincial 
urban areass,  recorded  higher  than  the  Australian average percent in the ‘rest of 
State’  operation and less than  average interstate  travel. For  obvious  reasons, 
Tasmanian registered  vehicles  recorded  negligible  interstate  operation. With the 
population of Tasmania  and Queensland being  less  centralised in the  capital  cltles, 
both  States  recorded  a  lower  percentage  of  operation in  capital  city and environs. 
The higher  interstate  trucking  activity by  vehicles  registered in South Australia in 
the mid-1970s is due at  least  in  part  to the  incentive to register in South Australia 
inanattempttominimiseroadmaintenancechargespriortoJuly1979.Thisisreflected 

trucks  recorded interstate  travel  of some 34 per  cent in 1971, up to 54.6  per  cent 
in the  percentages of  total V K T  for which South Australian  registered  articulated 

with  the abandonment of road maintenance charges in July 1979. 
in 1976, and falling to 42 2 per  cent in 1979. This incentive  subsequently  disappeared 

Apart from the change in  interstate  activity by  South Australian trucks,  the 
disaggregation  of  the  road  freight  task  by  area  of  operation  varied little during  the 
1970s. 

1. Whlle Some Indication of tratflc levels is glven ~n the  road traffic counts conducted by the  State Road 
Authorities,  this information IS only available for some roads at c e m m  tlmes, and not measured on 
a conslstent  basis 10 each State Hence. changes to the  road network over time, the poor coverage, 

aSSeSSmenl of trends. 
and the lack of regularity and Consistency in the data  prevent them from helng used ~n any long term 

2. Slmilar propormns are obtained from a tabulation of total annual tonne-kllornetres performed by Slate 

3. Provlnclal urban centres are defined 8s centres not Included in capital clties havlng  populatlan  greater 
01 reglstratlan,  vehicle type and area Of Operation (see Table 3 13, BTE 1904b). 

than 40 OW persons in the 1971 Population and Housing Census. 
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0) 
0 T A B L E  5.6-TOTAL  VEHICLE  KILOMETRES  TRAVELLED BY COMMERCIAL  VEHICLES  BY  VEHICLE TYPE, STATE OF 

REGISTRATION  AND  AREA OF OPERATION,  YEAR  ENDING 30 SEPTEMBER 1979 
m 

(per  cent) 2 
2 

S. Vehlcle type New 
and area of South South Western 
operatlon wales'  Victorla Queensland Australiab  Australia Tasmania Australia 
Light commercial 2 
vehicles t 

2 

:: 
2 

U 

Capital  city and 
envlrons 53.5  54.4  34.9  43.9  44.9  32.4 
Provincial  urban 15.1  6.7 - 

47.1 

Rest of State 27.2 
18.6  2.6 

35.2  44.2 
9.6  10.8 

Interstate 
50.2 

4.2  3.7  3.3  1.6  0.4  3.2 
53.5 

2.4 
57.6 38.9 

Total ('000) 5 177  358 3 307  329 3 460  470 1 430  191 2 118574  434  046  15  927  969 
Rigid  trucks 
Capital  city and 
environs 
Provincial urban 
Rest of State 
Interstate 

Total ('000) 

47.9  54.6 
10.6 
38.8 

7.8 

2.8 
34.6 
3.0 

2 227  548 1 538  930 

37.7 
10.3 
48.9 
3.0 

687  902 

44.6 

49.9 
1.5 

4.0 
502  729 

43.4  27.0  47.0 

56.4 
10.4  7.7 
62.2 

0.1  0.3 
42.6 
2.6 

713  558  166  539 5 837  207 

- 

Articulated  trucks 

environs 
Capital  city and 

22.3  22.3  16.6  12.3 
Provincial  urban 13.4  4.9 7.5 - 19.8 

Rest of State 
4.9 

45.2  44.6 
7.9  8.0 

59.0  40.7  71 .l 
Interstate 19.2  28.1  16.9  42.2  6.1  0.2  22.9 

49.3 

Total ('000) 946  487  646  645  337  555  391  981  202  791  81  981 2 607  439 

22.8  12.2 

79.7 

a N e w  South Wales mcludes the Australian Capltal Terrltov. 

- nil or rounded to zero 
b South Australia  lnClUdeS  the  Northern  Territory 

Note: Percentages may not add to 100 and Slate totals may no1 add to Australian totals due to rounding 
Source. A B S  (198lll 
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Type of operation 
A similar  disaggregation  of  the commercial vehicle  fleet's  activities  is  by  the main 
type of  operation in which the  vehicle was used. In the 1979 Survey of Motor Vehicle 
Usage, respondents were asked to  indicate in which of the  following main type of 
operation  their  vehicle was used: 
0 within  capital  city of State  of  registration; 
0 between capital  city and the  rest  of the  State of registration; 
0 outside  capital  city  but  within  the  rest of the  State  of  registration,  elther within 

0 intercapital. and 
m other  interstate from State of registration,  either  within 80 km of base, or beyond 
80 km of base. 

For example,  a vehicle which is based  outside of a capital  city and  whlch  does mostly 
short  distance  trips  within  the  State of registration would have  as its main type of 
operation,  intrastate  travel  outslde of the  capital  city but within 80 kilometres of 
itsbase.Table5.7describesthedistributionoftotal businesstravel  byfreightcarrying 
commercial vehicles among various main types of operation  for  the  year ending 
30  September 1979. 
Note that  while a vehicle has only one main type of operation i t  may have travelled 
in several  areas of operation  (as  given in Table 5.6) during  the  survey  year. Therefore 

80 km of base, or beyond 80 km of base, 

TABLE 5.7-TOTAL  BUSINESS  KILOMETRES  TRAVELLED  BY  COMMERCIAL 
VEHICLES BY VEHICLE  TYPE  AND  MAiN  TYPE OF OPERATION, 
YEAR  ENDING  30  SEPTEMBER 1979" 

(million kilomefres) 
LJght 

commercial 
Main fype of operafron vehicles 

Rigid Artlcuiafed 
trucks trucks 

Intrastate  travel 
Within  capital  city 3 964 2  270  308 
Between capital  city and 
rest of State 585 396 
Outside of capital city 

461 

within 
80 km of base 3 354 2 062 
Outside capital  city 
beyond 
80 km of base 770 81 a 577 

lntercapital 11 41 377 
Other interstate within 
80 km of base 50 40 19 
Other interstate beyond 
80 k m  on base  25 7a 431 

Australian  total 8 760 5 705 2 605 

432 

Interstate  travel 

a Business travel is all travel for buslness purposes by all vehicles (Including those used mostly for prlvate 

Note Figures may notadd to totalsdue to rounding. 
Source: ABS (19811) 

pWpOSes). 
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a significant  proportion of the travel  reported in the  cells of Table 5.7 may have 
been undertaken in areas  outside  that  defined  by  the main  type of operation. 
Table 5.7 indicates  that,  as  might be  expected, most light commercial vehicles and 
rigid  trucks do most of their business travel within relatively  close  proximity  to  their 
base. Rigid  trucks  venture  further  afield  than  light commercial vehicles  but  not as 
far as articulated  trucks. Over 30 per  cent of the  business travel by articulated  trucks 
is by  vehicles  used  mostly for long  distance,  interstate  travel. 
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CHAPTER  6-MARKET  FORCES  AND EMPIRICAL ANALYSIS 

Previous  discussion  noted  the  importance  of  road  transport in  the movement of freight 
and the  extent to which characteristics of the  commercial vehlcle  fleet  are  influenced 
by this task Such characteristics  reflect  the  derived  nature of demand for  commercial 
vehicle sewices.  This  chapter  reports on the  results of the  empirical  analyses 
undertaken to identify  the main factors  affecting  both  the number of vehicles 
reglstered  by  vehicle  type and total  kilometres  travelled, and  provides  the  basis tor 

and supply  factors)  as  they  affect  the number and usage of the  three  major  categories 
projections of road  travel. The chapter  starts  by  discussing  market  forces (demand 

of  commercial vehicles and  buses. 
In modelling  the number of vehicles on register, no one general model proved to 

forthethree  majorcategoriesof light commercial vehicles,  rlgld trucksand articulated 
beappllcable  to all categories  of  vehicletype. Hence, one type of model was developed 

trucks,  and a second type  of model was developed  for  the  minor  categories  of  other 
truck-type  vehicles and buses. The bus fleet was consldered  both in  total and at 
a more disaggregate  level  defined  by usage characteristics.  Separate models of fleet 
size were developed for each State and for  Australia  as a whole. 
The relationship between  the number of  commercial vehicles on register and total 
kilometres  travelled was investigated.  Individual models for  total  kilometres  travelled 
were estimated and comparisons were effected between  parameter  estlmates  by 
vehicle  type. 

MARKET FORCES 
Where relevant, demand and supply  factors  are  discussed  as  they  affect  the number 
andusageoflightcommercialvehiclesandthecombinedgroupofrigidandarticulated 
trucks.  With the primary  role  of buses  being in the  transport  of  people  rather  than 
freight,  factors  affecting  the  s1ze of the bus fleet and  the level  of  Its  utllisation  are 
considered  separately'. 

Demand factors for major  categories 
Factors such as the  level and  composition of economic activlty,  the  location of raw 
material  supplles and goods markets,  costs of transport  (the  frelght  rates  of  road 
and other modes reflecting  posslble  lnterrnodal and  intra-mode  competition),  quality 
of service and individual's  preferences  affect  the demand for commercial vehlcle 
services. Some of these  factors  have  already  been  considered In connection with 
the demand for  passenger  vehicles.  Others  are  discussed  below where sufficient 
data  are  available. 

As noted  earlier, a feature  of  the growth In the  light commercial vehicle  fieet IS 
Tastes and leisure  activities 

thepurchaseanduseof'commercial'vehiclesforpurposesotherthan purelybusiness 
_ _ _ _ _ ~ ~ ~ ~  
1. The category 01 Other truck-type  VehlCleS IS not  Included ~n this analysis for several reasons Flrstly, 

the number of other truck-type  vehicles on reglster IS only a very small proportion Of the total commercial 
vehlcle fleet (less than 3 per cent in 1982). Secondly, data aescrlb~ng the dlverslty Of funCtlOnS performed 
by these vehicles are generally not available Flnally, it 1s postulated that both the 91ze and  usage of 
this category depends malnly on social and dernographc lactors rather than economic market forces 
However. Other truck-type  vehlcles are explicitly taken Into conslderatlon later ~n this chapter 
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use. Between the two survey  years  ending 30 September 1971 and 1982, use of 
light commercial vehicles  for  business purposes declined from 67 per  cent  to 56 
per  cent  of  total VKT. Changes in tastes and leisure  activities, such as  the growth 

travelling  public  to seek a more versatile type of vehicle than the utility,  panel van 
in off-road  travel,  tourlsm and  hobby farming, have led a wide cross-section  of  the 

or  traditional  family  car. In addition,  increasing  costs of  vehicle purchase and 
operation.  particularly  fuel  costs, have encouraged both  business and private  vehicle 
owners to examine  more closely  their  transport  requirements. As a  result,  the  smaller, 
more fuel  efficient  vehicle,  able  to perform  a  wider variety  of  tasks,  is  increasing 

Such shifts in consumer  demand have prompted vehicle manufacturers to produce 
in acceptance and popularity among both  the  traditional  private and business owners. 

the wide range of makes and  models of light commercial vehicles  available  today. 
Many of the  family  van-type models in this range are cheaper to buy (partly because 
they  are  not  subject  to  import quotas) and to  operate  than most large passenger 
sedans. 

Available  information does not  allow  a  clear  identification  of  the  relationship between 
Economic activity and social  structure 

total economic activity  (including  exports and imports and the  pattern  of  internal 
trade) and the demand for  freight  services (BTE 1981). This lack  of  clear  identification 
may be a  reflection of the expected leads and lags in the  relationships due to  the 

as construction, commercial  development, retailing,  agricultural production,  mining 
derived  nature  of demand. However, increased economic activity, in sectors such 

and manufacturing’,  during  the 1970s and early 198Os, has provided  a direct stimulus 
to commercial vehicle numbers  and their usage. At the same time,  increases in 
population and  employment  and growth in personal incomes have led  to  greater 
use of passenger carrying commercial vehicles for travel  to and  from  work  and for 
other  private  purposesz. 
Freight  rates 
The cost  of  using  a  particular  freight  service and the relative appeal of any other 
competing service  affects  the degree to which the  service is  utilised. Trends in road, 
rail,  air and sea freight  rates between 1971 and 1982 are shown in Figure 6.1. During 
the  1970s,  ratespaid  tofreightforwarders3,  expressed in  real terms, remained relatively 
stable until 1979. However, in recent  years  the  rate of increase in road  freight  rates 
has escalated,  leading  to  a more than  doubling of  rates between 1971 and 1982. 
Trends in the  freight  rates  (prices)  of  the  other  transport modes are  also  relevant. 
Although  domestic airline  freight  rates  declined up to mid-1977, they have shown 
a  similar  trend  to  that  of  road  rates  since  the  early 1980s. Sea freight  rates  displayed 
a  steadier  rising  trend  than  road  rates,  stabilising in the late 1970s and then  increasing 
slightly  in the 1980s. Indices  of  rail  freight  ratesfor  interstateand  intrastate movements 
have only been calculated  since mid-l975 and have remained steady into  the 1980s. 
Oua/ity of service 
For transport modes in general,  quality  of  service is a  multi-dimensional concept 
which embraces  such attributes as  line-haul  transit  time, convenience of time of 
departure, reliability,  availability  of capacity, frequency of  service, avoidance of 

1. The use Of these Sectors to develop a broad indlcslor  of economic activity at State level IS further 
considered ~n Ihe e m p l r m  analysis  reported below 

2. A s  noted earher, durmg Ihe Study permd (1972-1981). real Gross Domestic  Product per head increased 
81 an average rate of 1.5 per cent per annum and real average weekly earnlngs Increased at an average 
rate of 1 8 per  cent  per annum. Populalmn and clmlian employment increased al average rates of 1.3 
and 1 4 per cent per annum respectively (ABS 1983d) 

3. These lnlerclty Scheduled rates Should not be interpreted  as  being representative Of lhe actual rales 

consignments. Further, these rates are different from the m i n m u m  rates paid  to sub-conlractors which 
paid  to  freight forwarders. In practice, most freight forwarders  charge less for regular or large 

declined  slightly in real lerms slnce 1977 (BTE 1979b and 1984~). 
~n turn vary according to route, commodity carried and other  factors. Annual rates  paid to sub-contractors 
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damage and loss or  theft, and  communication with respect to problems. Available 
information (BTE 1984b) suggests that the rating of these attributes  by  users depends 
on the  type of commodity consigned and that  service  attributes might  outweigh 

their  traffic between rail and road in accordance with  their assessment of the relative 
price  factors in the choice of transport mode. For example, some companies divide 

advantages of lower freight  rates  with  rail,  against the faster  delivery with road. 
Intermodal  competition 
During  the  year  ending 30 September  1982 tonne-kilometres performed by road, 

cent and 44 per  cent of  total  respectively  while  tonne-kilometres performed by air 
rail and  sea modes throughout Australia amounted to about 27 per  cent, 29 per 

was negligible (BTE 1984b). The road  freight  industry faces competition from rail 

this  is thought to be a  minor part of total  freight  traffic. 
in  certain  traffic (mostly  non-bulk  commodities) on intercapital  city  routes, although 

In general, each transport mode  seems to have specialised in those traffics where 
i t  has an advantage.  This is  illustrated by the recent  rationalisation of the railways' 
freight  activities with the carriage of more bulk commodities and diverting of less- 
than-car  load and general merchandise freight to road. O n  the  other hand,  changes 
have  been taking  place in  air and road  transport  industries to meet the demand 
for fast  overnight  freight  services. 

Supply factors  for  major  categories 
The supply of  light commercial vehicles'  services is influenced in a similar manner 
by  several of the factors  already mentioned in the passenger car segment.  The supply 
of transport  services  provided by rigid and articulated  trucks is  particularly affected 
by  regulation, and truck purchase and operation  costs. 
Regulation 
Commonwealth  and State governments' regulations and taxes  influence in various 
ways the  conditions  under  which transport  services  are  provided. Since the Hughes 
and Vale case of 1954 the main impact on interstate  traffic has  been road maintenance 
charges(RMCs),whichwereintroducedbyallStatesexceptTasmanla.Thesecharges 
distorted  truck  fleet composition because vehicles under 4 or 8 tonnes capacity 
(depending on the States) were  exempt from payment of the  charges and their 

the R M C s  were abandoned by all States. 
collection was subject to avoidance and evasion. As a result of the 1979 blockades, 

At  the  intrastate  level, the framework of  State  regulations aimed mainly at  protecting 
the railways has now almost all been  dismantled. Annual registration charges still 
exist  but  all States  except Tasmania have deregulated or are in the  process of doing 
SO. 

Governments regulate  the  activities  of  trucks  in  other ways, including  legislation 

flammable liquids  transport,  driving hours, and vehicle weight and load  limits. 
and control  of consumer affalrs, emission  standards, cleanliness  (for food transport), 

Weight  and load  limits  exist  in  all  States and the  Northern Territory'. Although not 
uniform  across  the States,  the maximum weight limit was increased,  across  the  board, 
from 36 to 38 tonnes gross vehicle weight in 1979, thus  enabling more freight to 
be carried  legally on heavier  trucks. This change has no doubt  encouraged the trend 
towards upsizing of trucks. With respect to the  average load  carried,  data  for the 
period  since 1979 are  not  available,  but  the average load  carried  by  rigid  trucks 

average load  Increased from 13.9 tonnes in 1976 to 15.0 tonnes in 1979 (ABS 1978 
increased from 3.0 tonnes ~n 1978 to 3.4 tonnes in 1979, while  articulated  trucks' 

and 1981f). 
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reduced  the relative  contribution of heavy trucks  to the cost of damage imposed 
Higher  weight limits along with the  abolition  of  road maintenance  charges  have 

on Australian roads (BTE 1984b)l. If governments  were to increase the level of cost 
recovery from heavy vehicles,  costs could rise  significantly. Depending  upon the 

which in turn  could  influence the vehicle  fleet compositionz. 
methods used to recovercosts,  variousvehicleclassescould bedifferentiallyaffected, 

Truck purchase and operation  costs 
The costs of buylng and running commercial vehicles  include  lease payments, 

and in some cases, wages3. 
insurance,  registration,  administration, sundry  equipment, fuel,  tyres, maintenance, 

allowances and allowable  rates of depreciation can considerably alter the  cost of 
Government policy  affects  all of these,  directly  or  otherwlse  Variations to investment 

buying  a truck. Taxation policies  include Commonwealth taxes on fuel, oil, tyres 
and spare parts, and State  fuel  levies. 

fairly  stable In real terms from 1964 to mid-1978. From then until mid-1980 the price 
For example, fuel  is a  major expense'  In  Australia, the price of auto distillate was 

a  temporary increase in the  index of vehicle purchase price (measured in  real terms) 
rose markedly, since which time  the price has stabilised (BTE 1984~). Apart from 

in the mid-l970s,  the  index declined between the two financial  years 1972 and 198Z5. 

Buses 
A number of factors  are  likely  to have contributed to the  growth in bus ownership 
and utilisation described earlier. Population and increased urban development  have 
had  a  major  impact on the type of service  provided  by government  bus fleets and 
the level of patronage received. In addition,  increases in the private and social  costs 
of private motoring  have in many cities  led  to the  implementation of government 
policies to introduce andfor promote the  use of public  transport. 
in many outer urban and country  areas buses provide a valuable  local  service as 
wellasavitaltransportlinktoregionalcentresandcapitalcities.0verlongerdistances. 

of travel times)  than  the  railways and at considerably  less  cost than  the airlines. 
bus operators  are  able  to  provide a reliable  transport  service more quickly  (in terms 

Operating on a  smaller  scale with lower fixed  costs than  the railways and airlines, 
bus companies also have  the  advantage of  being  able to detect more quickly changes 
in consumer  demand and adjust  their  services  accordingly. 
The trend towards greater  private ownership of micro-buses is analagous to  the 

Again, changes in consumers'tastes and leisure  activities have led to the  requirement 
move towardssimilartypes of dual purposevehicles in the light commercial category. 

for  a more versatile  vehicle with emphasis on comfort of  ride and seating and luggage 
space. 

MODELLING  CONSIDERATIONS 
A common restriction on the development of a comprehensive demand model is 
data availability. Hence this  section attempts to review  briefly some of the  data 
problems  encountered and features of the models consequently  developed.  Data 

1 Llght commercial vehicles, along wlth passenger cars, cause avmdable road pavements costs whlch 

2 For example, heavy vehicles Impose costs that are more than proportional to either  their weight or 

3. For a more detalled dlswssm Of these factors see BTE (1980) 
4 Estlmaled to be about 30 per cent Of the total c051 01 the long dlstance owner-drlver Operation of a 

5. ABS, personal COmmUnlCation 

are too~mall to beaalisfactoriy  Indentlfled. 

thelrfuel consumption 

swaxle articulated Yehide tiavelllng 150  000 kilometres per yearasat April 1980 (BTE 190) 
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limitations and the requirement for long-term projections  necessitated  the 
development of predictive models of the  vehicle  stock and its usage'. 
Thedemandforcommercialvehiclesisdeterminedinthefirstinstancebytheexpected 
profitability  of  the  freight  services  provided by the  vehicles.  Profitability depends 
on the one hand  on the level of economic activity and the  freight  rates  for  road 
and other competing transport modes, and on the  other hand on the  cost of  vehicle 
purchase and operation. Dueto data  limitations  relating to road  freight  rates  indicated 
earlier,  the developed models concentrate on the level of economic activity and the 
cost elements only.  This approach assumes that  past  relativities between freight 
rates for the  different  transport modes will remain  unaltered. 
The vehicle  stock was postulated to depend  upon the  level of economic activity 
and the  cost  of  vehicle purchase.  For total VKT, a similar approach to that adopted 
for  the passenger car segment was followed. Hence, distance  travelled was regarded 
as a function of  the  size  of  the  fleet and cost  of  operation. 
For  each  State, models  of vehicles on register were estimated  for each of the five 
types of commercial vehicles,  using  the annual registration  data  given in Appendix 

commercial vehicles,  rigid  trucks and articulated  trucks)  derived  estimates  of V K T  
( I .  In estimating models of  kilometres  travelled by  the  three  major  vehicle  types  (light 

were pooled  across  States and d u m m y  variables used to  allow  for  State  differences 
in vehicle  utilisatlon2. These  models  were estimated from the  estimates of  vehicle 
kilometres  travelled  derived in Appendix II. For  the minor categories of other  truck- 
type vehicles and buses, i t  was not  possible  to develop any reliable models of  vehicle 
utilisation. In these  categories,  'point'  estimates of average vehicle  utilisation in 1979 
were used to link the number  of vehicles with total  kilometres  travelled. 

NUMBER OF VEHICLES 
Light commerclal vehicles,  rigid  trucks and ariiculated iNcks 
Since models  of the number of  vehicles on register were to be  estimated for each 
State  by  vehicle  type,  the  values of variables  selected  to  describe  the  cost  factors 
(representingconstraintsonsupplyimposed bythecostsof purchasingandoperating 
a vehicle) and the income  component of demand needed to be  obtained at a similar 
level of disaggregation. Consequently, 'separate'  series of costs  (that  is,  for each 
State and vehicle  type) were, so far as possible, compiled from data  describing 
changes in the  cost of vehicle purchase and operation  over  the  study  period (1972 
to 1982). However, a broad  indicator of the'level  of economic activity'was  not  readily 
available  at  the  State  level.  Therefore, i t  was necessary to derive,  for each State, 
an indicator  of economic activity from the  industry  data  published by the ABS3. 

and road  transport were represented in the  indicator. Note that  this procedure did 
Sectors of the economy considered to be signtficant  users of  commercial vehicles 

not  result in the  derivation  of a general  indicator  of  overall growth in the  State's 
economy but simply an indicator  of economic activity  relevant  to  road  transport. 

1 Alternatlve  explanatory models attribute changes in the dependent variable I0 variatlori in SpeClfiC 
independent/8xplanatoryfactonandarevalidonlyavertherangeoftheindependentuarlables.Incontrast, 

2 The mndltlon 01 parallelism Imposed by  pooling  dsla  implies  unilarmlty between Ihe  States an the 
in a predctlve model the  Stabilhly 01 hypothesised relationships over tlme becomes Important. 

relationship of ktlornstres travelled  with number of vehicles (and other independent variables). This 
introduces an addlllonal source Of error to the models. However the error mcurred by this procedure 
IS not considered to be slgnlflcant due to the lack of consislency between States in changes in average 

3. The darlvatlon of indicators whlch summarized the Industry  data was necessary to enable the 
VKT over time (see Table 5.3). 

characteristics of vehicle ownenhlp by a wlde cross EeCtlOn 01 the economy to be considered, whlle 
at the same ttmeavadlng themodelling problemsof multlcolllnearltyand  insufflclent degreesol freedom 
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Toach~evetheseobjectivessixvariableswereusedinthecompilationoftheindicators 
of economic activity These varlables  (to be referred to as 'production  variables') 
were  drawn from the  following  sectors and  were defined as. 
0 Wholesale and retail  trade: value of retail sales (ABS 19831). 
e Agricultural  production:  gross  value of farm  production (ABS 1983b). 
e Mining:  value of minerals and construction  materials produced (ABS 1983f). 
0 Manufacturing:  value added in manufacturing (ABS 1983e). 
0 Building  industry:  value of work  done  on dwellings (new houses and alterations) 

e Commercial development: value  of work  done  on other  buildings (ABS 1982 and 

Separate  indicators of economic activlty were derived  for each type of vehicle  fleet 
within each State and for  Australlaas  linear combinationsof the  abovesix'production 
variables". Step-wise  regression was used to indicate which  'production variables' 
figured  significantly  in the  indicators of economic activity (see  Table 6 1). Variables 
In brackets  are secondary production  variables which  as noted in Appendix 111. also 
had a  detectable  influence on vehicle  registrations and may be regarded as a  less 
important component of the economic indicator. 
As anticipated on a priori grounds, greater  variation in the compositlon of the 

statistical  significance of the secondary 'production variables', and the similarity of 
Indicators is apparent  across  States  than  across  vehicle  types. Given the minor 

the  'production  variables'affecting  thethree major categories  of commercial vehicles, 
asingleindicatorofeconomicactivitywasderivedforeachState.Activityinindustries 
related to the retailing sector and the  minerals and construction  material  producing 
sector has consistently affected vehicle  registrations of all vehicle  types in most 
States.  Also  important in most States is the level of building  activity and, to a  lesser 
degree, agricultural  production. 
For each State and type of vehicle,  the  indicator  of economic activity was derived 
as the sum of the  relevant  'production  variables'  (as  given in Table 6.1). For  the 
period between financial  years 1971-72 and 1981-82, the average rate of growth in 
the  road  transport  related  indlcators  of economic activity for the  three  vehlcle  types 
were highest in Queensland and Western Australia (4 3 per  cent and 3.5 per  cent 

cent  for  Victoria and only 1.5 per  cent in South Australia. In Tasmania the  indicator 
per annum respectively),  followed  by 2.7 per  cent for New South Wales, 2.2 per 

81 and then fell sharply in 1981-82 due to  a  contraction of several  influential  sectors 
increased at an average rate of 3.1 per  cent  per annum between 1971-72 and 1980- 

of the economy. 
Model specification 
For each State  the  following form of model was developed2 for each of the  three 
major  categories of commercial vehicles. 

(ABS 1983c  and  1983h) 

1983~). 

Number of vehicles on register = f (indicator  of economic activity,  cost of 
vehicle  purchase,  cost of vehicle  operatlon, 
d u m m y  variable for ABS's 1976 

vehicles). 
reclassification  of commercial 

Model 4 

1. For an exposition of the P ~ O C ~ S S  followed ~n derivlng the economic aclivlty  Indicator see Appendlx 

2 As noled above, the secondary produclion  variables are considered to be a less  significant opponent 
I l l  

of the lndlcalor of economic adlvity and so are excluded from the formUlatlon of Model 4. 
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TABLE 6.1-VARIABLES" INCLUDED IN INDICATORS OF ECONOMIC ACTIVITY BY  STATE 

Vehicle  type 

Light commercial 
vehicles RRS 

RMCM 
RRS RRS RRS 

RMCM  RMCM  RVAM RMCM 
RRS 

( R W  
ROB  RMCM 

RVAM 
(RHB) ROB 

RVAM (RFP) 

R M C M   R M CM  RMCM 
RRS RRS RRS 

RVAM  RMCM ROB  RMCM 

( R W  
RVAM 

(RHW  ROB 
RVAM ( R W  

Articulated  trucks RRS RRS RRS RRS 
RMCM 

RRS 
RMCM  RMCM 

RRS 
RVAM 

RRS 
RMCM ROB 

RVAM  RHB  RVAM 
RMCM 

RRS RRS 

Rigid  trucks RRS RRS RRS RRS 

RHB (RFP) 

RHB W P )  
(RH& ROB ROB 

W P )  

a. Variables, expressed in real terms, are defined as: 
RRS Value Of retall sales 
R M C M  Value of mlnerals and construction matermls produced 
RVAM Value added in manufacturing. 
RHB Value 01 work done on dwelhngs. 
ROB Value 01 work done on Other  bulldlngs 
RFP Gross value Of farm production. 

c South Australia includes the Northern Terrltorq 
b New South Wales includes the Austral~an Capltal Territory. 
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Models  were estlmated In  their  logarlthmic form  by  the method of ordinary  least- 
squares. The coefficients of  the economic activity  indicator,  vehicle purchase  cost 
and vehicle  operation  cost  variables,  represent income, vehicle purchase price and 
operating  cost  elasticities of demand respectively,  while  estimates  of  the dummy 
variable  coefficient  describe  the  effect  of ABS classification changes on the  vehicle 
registration  data‘ 
Results 
Model4wasestimatedforeachState[plustotalAustralia)byvehicletypecombination 
using  time-series  data from 1971-72 to 1980-81. That is a total of 21 separate 
regressions,  with each ylelding  different  estimates  of  the  coefficients  of  the 
explanatory  variables. The results  are  given  in Appendix IV and discussed  below. 

Income eflects 
Estimates of the  coefficient  of  the  indicator  of economic activity  in Model 4, 
approximatlng income elasticities of vehicle  registrations,  are summarized in Table 
6.2. 
Estimates of income elasticities were statisticaliy  signiflcant  (at  the 95 per  cent  level 
of  sigmficance) in  all models.  Together with the  constant and dummy variable  term 
in Model 4, the  indicator of economic activity  generally  described  at  least 95 per 
cent of the  variance  in  the  vehicle  registration  data. 
The above elasticity  estimates  are  relatively  uniform  across  vehicle  types (with no 
discernible  difference  at  the  national  level)  but  vary between  States.  Higher  than 
average (total  Australia)  elasticities were recorded in New South  Wales, Victoria and 
Western Australia,  while demand in South Australia and Tasmania was relatively 
inelastic with respectto  the  economicactlvity  indicators.  Thesituation in Queensland 
is somewhat surprising  but may be attributed  to  lower  absolute income levels  despite 
higher  than  average  rates  of economic growth. 
The Australian  fleets of lhght commercial vehicles,  rigid  trucks and articulated  trucks 
were also modelled  by Model 4 with the  indicator of economic actlvity  replaced 

obtained in these  regresslonsvaried  between 1.5 and 1.6 [compared to theestimates 
by  the  real  value  of Gross  Domestic  Product [GDP). Estimates of income elasticities 

of 1.2 given  above),  further  suggesting  that  the  slze  of  the  three  major  Australian 
commerclal vehicle  fleets  is  sensitive  to changes in income. 

Price  eflects 
While  the  dominant dependancy of vehicle ownership on Income has  been clearly 

estimated  with  confidence. The failure of Model 4 to provide  statistically  significant 
Identified,  the  extent  to which  changing vehicle  costs  affect demand could  not be 

to  the  lack of sufficiently  detailed  historical  data describmg changes in  vehicle 
estimates of purchase price and  operating  cost  elastlcities  is  felt to be largely due 

purchase  and  operating  costs  (particularly  for  the  categories of rigid and articulated 
trucks).  Also,  the  indirect  transmission  of  purchase  price and  operating  cost  effects 
through  freight  rates  with  various  lags  obscures  this  relationship. 
To investigate  further the effects of income and freight  rates on the  size and usage 
of the commercial vehicle  fleet, an empirical  analysis of the  long  distance  road  freight 
sector was undertaken  (see Appendix V). The  number of tonnes  consigned  by  road 

71 



TABLE 6.2-ESTIM 
ECON 

IATES OF ELASTlClTlES OF COMMERCIAL VEHICLES ON RE 
OMlC  ACTIVITY BY STATE OF REGISTRATION 

GISTER  WITH REI iPECT T 0 IN DICATORS OF 

('000) 
New 

South 
wales'  Victoria  Australiab  Australia Tasmanla Austraka 

South 
Oueensland 

Western 
Vehicle  type 
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on selected  interstate  routes was modelled  as a function of indices  of  road and 
rail  freight  rates and  the level of real Gross Domestic  Product (GDP) over  the  period 
between September 1971 and June 1981. The results  are  in  general agreement with 
the above and suggest that  the  interstate  road  freight  task IS relatively  responsive 
to changes in income (with  estimated income elasticities  varying between 1.4 and 
1.8). The own-price elasticity  (road  freight  rates) was inelastic (with estimated  price 
elasticities  ranging between -0.3 and -U.4). Slightly  higher  estimates were obtained 
with  respecttothe  ratioof  road to rail  freight  rates  indicating some interaction between 
tonnes  conslgned  by  road and rail  freight  rates. 

Vehicle  classification changes 

significant  in  all models of the number of light commercial vehicles and rigid  trucks 
Estimates of the  coefficient of the dummy variable  in Model 4 were statistically 

on register and all  but  three of the models of the number of articulated  trucks on 
register’. 

Other  truck-type  vehicles and buses 
Model specification 

type  vehicles and  buses  provide  special  transport  services  which  are  probably  not 
Compared with the  types of commercial vehicles  consldered  earlier,  other  truck- 

directly  related to broad  areas  of economic activity.  Therefore, when formulating 
a model of  other  truck-type  vehicle and bus registrations, Model 4 (or a form similar 
to it) was considered  inappropriate.  Indeed, it was difficult to perceive what might 
be the one or two most significant  determinants of vehlcles numbers (whether  they 
be related to income, price  or Some other economic and social  factors)  that  might 
be Included in a demand model. 
Therefore,  the number of  the  other  truck-type  vehicles  and  total  buses on register, 
per head of population, was modelled  by a simple  function  of  time and the dummy 
varlable  reflecting changes in ABS vehicle  classifications  (other  truck-type  vehicles 
only). That is: 

Fleet  size  per 1000 persons = f (time, dummy variable). Model 5 

As before,  the model was estlmated  using  annual  data  over  the  study  period  by 
the method of  ordinary  least-squares,  for  each  State  (plus  total  Australia)  by  vehicle 
type  Estimates  of  thecoefficlents  describe  the  average  annual  increase in the number 
of vehicles on register  per 1000 persons in the  population and the  effect of ABS 
classification changes on vehicle  registratlons  respectively. 
Results 

and buses registered in each State  are  given  in Appendix IV and briefly  described 
Results of the  estimation  of models of the number of the  other  truck-type  vehicles 

in the  following 

Other  truck-type  vehicles 
Estimates  of  the  coefficient  describing  the  average  annual  increase in vehicles  per 
1000 population were statistically  significant  in  all models. Due to  the  differences 

ofthesevehiclefleets(seeChapter5),ratesofvehlcleregistrations(numberofvehlcles 
between  the  States in  the  definltlon of other  truck-type  vehicles and the  Small  size 

per 1000 population)  and  estimates of their average  annual  increase were found 
to vary markedly  between  the  States  as  Table 6.3 indicates. 

1 For articulated  trucks  the estimated coefficients of the dummy variable were non-significant ~n the New 
South Wales. Western Australia and Australian fieet models That 6 ,  proportionate to the size Of each 

vehlcles and r q d  trucks 
fleet. cIas5~f!Cat$on changes generally had less Of an Impacton articulated trucks than on light cornmerclal 
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TABLE 6.3-RATES AND  AVERAGE  ANNUAL GROWTH IN THE  RATES OF OTHER  TRUCK-TYPE VEHICLE  REGISTRATIONS  BY 
STATE OF REGISTRATION, AS  AT 30 JUNE 1972 TO 1981" 

New 
AS at South 

Walesb Victoria Queensland Australia'  Australia  Tasrnanfa  Australia 30 June 

Rates' 
1972  1.5 
1981 

South Western 

0.7 
2.1 2.4 1.6 4.0 

1.2 2.1 3.4 1.2  1.4 
4.4 2.6 4.7 

Average annual 
arowth 1972-8Ie 0.06 0.19  0.04  0.22  0.14 0.35 0.1 3 

a. The rate of  other  truck-type  vehlcle  regletratione 1s deflned as the number of other  truck-type vehicles on register per 1000 populatron 
b. N e w  South Wales includes  the  Australian  Capital  Territory 
c. South Australia  includes  the Northern Territory 
d. A d p t e d  to conform to post-1976 classification of  vehicle  type. 
e. Emmates 01 the  coefflclent (11 tlme, indlcatlng  the average increese in the number Of vehicles per 1000 populetlan per year 
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Estimates of the  coefficient of the d u m m y  variable were statistically  slgnificant  in 
the models for all States  except Victoria. The negativesign of each estimate  indicated 
that the classification changes led to a  reduction in  fleet  size  in 1977. 

Buses 
Estimates of the coefficient  describing the  average  annual increase in buses per 
l000 population were statistically  significant in all models. Rates of bus reoistration 
at 30 June 1972 and 30 June 1981, Together with estimates of their averaie  annual 
increase  are  given in Table 6.4. 
Subject to  the  deficiencies in the  registratm data, i t  may be noted  that among the 
States, Western Australia and  Tasmania recorded,  since 1972, the  greatest  increase 
in the rate  of bus registrations. Meanwhile, South Australia has  recorded the  lowest 
increase  while  rates in the three  eastern mainland States  increased almost uniformly. 

COMMERCIAL VEHICLE USAGE 

Light commerclal vehicles,  rigid  trucks and articulated  trucks 
Model specihcation 
As discussed previously, models of vehicle  kilometres  travelled (VKT) included as 
independent orexplanatoryvariablesthe number of vehicles on register (as  modelled 
above) and costs of vehicle  operation’. Furthermore, to improve  the reliability of 
coefficient  estimates, it was necessary to  pool the available  data from four  Surveys 
of  Motor Vehicle Usage across States. To reduce the  error due to  pooling of data, 
five d u m m y  variables were  added to the V K T  model (reflecting  differences between 
the States in the  average number of vehicle  kilometres  travelled). 
Consequently, the total number of kilometres  travelled  by  vehicles  registered in each 
State is described by: 

V K T  = f (number  of vehicles on register,  Index  of  operating  costs, 
State d u m m y  variables). Model 6 

squares. A n  estimate of the  coefficient of the number of vehicles on register  greater 
Models  were estimated in  thelr  logarithmic form by  the method of ordinary  least- 

than one would imply an increase in average number of kilometres  travelled  per 
vehicle as the number of  vehicles on register  increased. The coefficients of the State 
d u m m y  variables  indicate  State differences in average VKT, while the coefficient 
of  operating  costs  estimates  the  elasticity of vehicle  utilization with respect to these 
costs. 
The coefficients of the number of vehicles and operating  costs  describe  the average 
relationship between these  independent variables and VKT, over ail  States.  Unlike 
the model of vehicles on register. the  coefficlents of  the independent varlables  are, 
through  the pooling  of  data, assumed to be uniform across States. 
Results 

vehicles,  rigid  trucks and articulated  trucks). The results  are  given In Appendix IV 
Model 6 was estimated for each of the  three  major vehicle types (light commerical 

and estimates of the coefficients  are commented  upon below. 

Vehicles on register 

all models of VKT. In each case, estimates took values  shghtly  greater than unity 
Estimates of the coefficient of vehicles on register were statistically  significant  in 
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TABLE 6.4-RATES AND  AVERAGE  ANNUAL  GROWTH IN THE  RATES OF BUS REGISTRATIONS' BY STATE OF 
REGISTRATION, AS  AT 30 JUNE 1972 TO 1981 

New 
South 
Walesb Victoria Queensland Australia Tasmania Australia' Australia 

As at 
30 June 

South Western 
hh,., ..".. 

As at 
30 June 

South 
Walesb Victoria Queensland Australia Tasmania Australia' Australia 

South Western 

Rates 
1972  1.9 1.5 1.8  2.3  2.5 3.6 1.9 

4.7  2.8 1981  2.8  2.5  2.6  2.7  3.7 
Average annual 
growth 
1972-81' 0.10 0.1 1 0.10 0.05 0.1 6 0.15 0.11 

Average annual 
growth 
1972-81' 0.10 0.1 1 0.10 0.05 0.1 6 0.15 0.11 

a The rate of bus regirtratlons is deflned 8s the number Of buses On register  per l000 POpUlatiOn 
b. New South Wales includes the Austrsllan  Capital  Terrltory 
c South Australm  includes the Northern  Territory. 
d. Estimates of the coefflclent of tlme,  lndlcsting  the average increase m the number of vehicles per 1000 population  per year. 
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indicating  the  percentage growth in VKT to  be, on average,  shghtly  greater  than 
the  percentage change In vehicles on register. The model of kllometres  travelled 

travelled by light commercial vehicles and rigid trucks  also  indicate an increase In 
by articulated  trucks has the largest  estimated  coefficlent. The models of kilometres 

average V K T  but at a  slower rate. 

Price  effects 
The extent  to which changing operating  costs affect the demand for  vehicle  services 
was not  significant in a statistical sense.  This is  felt  to be largely due to the  lack 

effects through freight  rates  noted  earlier 
of  sufficiently  detailed and accurate  cost  data and the  indirect  transmission of cost 

Other truck-type  vehicles and buses 
As noted earller  In  this chapter, It  was not  possible  to  develop any reliable models 
of kilometres  travelled  by  other  truck-type  vehicles and buses. In the  former  category, 
average vehicle  utilisation  increased  dramatically between 1971 and 1976 as a result 
of changes in vehicle  classificatlon  crlteria and perhaps  coverage of the two relevant 
Surveys of Motor Vehicle Usage.  Therefore estimates  of V K T  were not  consistent 
between surveys and so could  not be described  by  a model  of the above form. 
Similarly,  data  describing  the  utilisation  of  privately  used buses is only  available 
for the  year ending 30 September 1979. Furthermore,  a number of  inconsistencies 
between the classifications used in the 1971 and 1979 Surveys of Bus Fleet Operations 
are  apparent. 
In the absence of any formal model, the  following  chapter  derives  forecasts of 

and the most recently  available  joint  estimates of average vehicle  utilisation. 
kilometres  travelled  by  other  truck-type  vehicles and buses using model 5 above 
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CHAPTER 7-PROJECTIONS OF COMMERCIAL VEHICLES 

In order  to  establish  the  likely  levels of future commercial vehicle  fleet  size and 
usage  from the  estimated  relationships  discussed in the  preceding  chapter, i t  was 
necessary to  project those factors which  were  found to influence demand.  The values 
assigned to these  explanatory  variables in this study were estimated from past  data 
and the  projections produced by  other  organisations such as  the  Australian Bureau 
of Statistics and the Institute of Applied Economic  and Social Research (IAESR). 
While  based upon the  best  information  available at the time of preparation,  recent 
significant changes in the economic environment are  likely  to have increased  the 
error  associated  with  the  projections in the relatively  short term  period  to 1985. 
However, a return to the  trends  modelled on ten  or more years of historic  data  is 
anticipated in the  longer term. 
Three sets  of  projections  of commercial vehicle  fleet  size and kilometres  travelled 
were generated (namely high, median  and low growth projections) for each Of the 
vehicle  types  defined  previously and for  vehicles  registered in each of the six States 
of Australial. The variation between the  three  sets of projections is due to differences 

transport. A  comparison of the  different  results  indicates  the  extent to which the 
in the assumptions underlying  the  future growth in economic activity  related  to road 

projections  are  sensitive to changes in the future  values  of the  explanatory 
(independent) variables. 

SCENARIOS 
This  section  outlines  the  projected  levels of the  road  transport  related  indicators 
of economic activity and population used in projecting commercial vehicle  fleet  size 
and kilometres  travelled. Since vehicle purchase and operating  costs were not 
statistically  significant  in  fleet  size and VKT models, no projection of cost elements 
was undertaken. 

Indicators of economic activity 
As described in Chapter 6, each State's  indicator of  economic activity was derived 
from two or more  of thesix  'production  variables'  reflecting  activity in selected  Sectors 
of the economy.  Therefore projections of  each indicator were calculated from an 
assessment of future growth in each of the  relevant  sectors. 

by somewhat lower rates of average annual growth in the  early 1980s. Later in the 
In general,  the median projections  (regarded  to be the most likely)  are  characterised 

decade a return to higher  rates  of growth, similar  to those  experienced during  the 

are expected to be maintained  during  the  early 1990s and slowly  decline  thereafter. 
10 year  period from 1972 to 1982, is anticipated. Such rates of economic growth 

same pattern over  tlme but  are based on periods of high and low growth in the 
High and low growth scenarios of the  values of the economic indicator  follow  the 

1970s. For example, during  the  period 1971-72 to 1981-82, the  indicator of economic 
activity in Queensland increased at an average rate  of 4.3 per  cent  per annum. 
However,  between the two financial years  ending in 1972 and 1977 the  indicator 

1. With the exception 01 the two mmor categories of ofher truck-type vehicles and buses. where only 
medlan pro]ections at the  State level were developed 
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TABLE 7.2-PROJECTED NUMBER OF COMMERCIAL VEHICLES BY STATE OF REGISTRATION, 1985 TO 2000 ;;I 

South  South  Western 
AS at 30 June walesa Victoria Queensland AustraliaC  Australia Tasmania Australia 

a. 
- 

1972' 
1982' 
High  growth 

358.9 
552.5 

252.6 
386.4 

205.7 
343.3 

120 8 
151 .O 

120.3 
197.4 

37.6 1 095.9 $ 
50.8 1 661.5 

8 
projections' 
1985  622.9  405.4  392.8  160.8  231.3  54.8 1 866.0 
1990 
1995 

502.3  181 .a 313.8  62.6 2 346.0 
638.6 

2000 1 173.7  714.8  787.2  78.4 3 494.2 
203.9  412.4 
225.7 

70.7 
514.6 

2 903.5 
787.0 498.5 
976.0  602.0 

Median growth 
projections8 
1985  606.3  383.7  158.2  226.2  54.0 
1990 

400.1 
738.9  480.9 472.0  174.1  295.1  60.3 

1 828.4 

1995 880.8  568.3 
2 219.4 

2000 1 021.2 
577.2 

660.4 
189.9  373.1 

664.1  204.6  449.3 
66.6 2 655.8 
72.2 3 091.4 

Low growth 
projectionsh 
1985 
1990 
1995 
2000 

596.1  394.7 
700.6  464.4 
807.5  536.6 
902.3  609.8 

374.7  155.5 
443.0  166.6 
520.9  176.9 
593.7 185.7 

221.2  53.3 
278.8  58.0 

1 795.5 
2111.2 

339.7 62.6 
393.3 

2 444.1 
86.3 2 750.9 

B New South Wales Includes  the  Australian  Capital Territory. 
b. South Australia  includes  the Northern Territory. 
c. State  flgures may not add to the Auslrallan  total due to rounding. 
d. Vehlcies on reglsfer  adlusted  to conform to post-l976 CIsSSiftCatrOnS of vehicle  type. 
e. Actual. 
f. The rum of hlgh projections of lhght commercial vehicles,  rlgld  trucks and articulated  trucks and  medlsn prolectlons  of  Other  truck-type  vshlcles and buses 
g The sum of medtan projections for each vehlcle w e .  
h. The sum of I O W  prolectlons of lhght commercial vehicle,  rigid  trucks and arliculated  trucks and median projections of other  truck-type  vehicles snd buses. 



(per  cent  per annum) 
NPW 

Yearending 
30 June 

South 
wales'  Victona Oueensland AUstral!ab  Australia Tasmania Australia 

South  Western 

1972-82" 

prolectionsd 
High  growth 

1985-90 
1982-85 

1995-2000 
1990-95 

projectlons" 
Median  growth 

1982-85 
1985-90 
1990-95 
1995-2000 

~ ~~ 

LOW growth 
projections' 
1982-85 
1985-90 
1990-95 
1995-2000 

4.4 

4.8 
4.1 

3.8 
4.4 

3.1 
4.0 
3.6 
3.0 

2.6 
3.3 
2.9 
2.2 

3.8  5.3 

4.2 
3.4  4.6 

5.0 
3.8  4.9 
3.5 4.3 

3.7 
3.0 

4.2 
3.8 

3.4  4.1 
3.0  3.5 

2.5  3.0 
3.3 
2.9 

3.4 
3.3 

2.6  2.7 ~ _ _ _  

2.3 

2.5 
2.1 

2.3 
2.1 

1.6 
1.9 
1.8 
1.5 

l .o 
1.4 
1.2 
1 .o - 

5.1 

5.4 
6.3 

4.5 
5.6 

4.6 
5.5 
4.8 
3.0 

3.9 
4.7 
4.0 
3.0 ~- 

3.1 

2.6 
2.7 

2.1 
2.5 

2.1 
2.2 
2.0 
1.6 

1.6 
1.7 
1.5 
1.2 ___- 

4.2 

4.0 
4.7 
4.4 
3.0 

4.0 
3,2 

3.1 
3.7 

3.3 
2.6 

3.0 
2.4 

New  South Wales includes  the Auslralmn Capital Territory 
South Australia  include3  the  Northern Territory 
Actual 
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Rates of average annual growth calculated from the  projections of vehicles on register 
vary  over  time according to the  anticipated changes in the economic environment 
described above. Consistent with past  trends, i t  is anticipated  that  future growth 

and least in South Australiaand Tasmania. Thecomparativeiy highgrowth projections 
in fleets  of commercial vehicles will be greatest in Queensland and Western Australia 

the  respective  indicators of economic activity (see  Table 7.1) and forwestern Australia, 
for Queensland and Western Australia  are  attributable  to  relatively  high growth in 

growth in the  indicator of economic activity  for South Australia is below that  of 
in addition, relatively  high estimatesof incomeelasticities (seeTable6.2). In contrast, 

the  other  States, and the number of commercial vehicles  registered in that  State, 
and in Tasmania, is  relatively  inelastic with respect to income.  Between the two 
extremes, projected growth in thesizeof the N e w  South Wales andVictorian registered 
fleets  is  the consequence  of moderate growth in the corresponding indicators of 
economic activity and relatively  elastic demand with  respect  to income. 

Average vehicle  kilometres  travelled 

registered in each State and of each commercial vehicle  type,  are  given in Tables 
Projections  of average  annual kilometres  travelled (average VKT) by vehicles 

V1.9  to  V1.13 of Appendix VI. These are based on provisional 1982 estimates from 
the Survey of Motor Vehicle Usage and the models  of total V K T  described in Chapter 

deriving  high, median and low growth projections of average VKT. 
6. The following assumptions for each commercial vehicle type were  employed in 

High projections of average V K T  were based on preliminary 1982 estimates and 
Light commercial vehicles 

the growth in average V K T  indicated by the  regression of vehicles on register on 
total V K T  (Model 6 of Chapter 6). Median projections a ~ s u m e  a future growth rate 

V K T  (equal  to  the 1982 preliminary  estimates) throughout the  projection  period forms 
In average V K T  equal to  half  that of the  high  projections,  while  constant average 

the  low growth projections. 
Rigid  trucks 

way as  projections  of average kilometres  travelled  by  light commercial vehlcles. 
Projections of average kilometres  travelled  by  rigid  trucks were derived in the same 

Articulated  trucks 
Aswith previousvahicletypes,  high growth projectlonsof  average  kilometrestravelled 
by articulated  trucks were calculated from  the model of total V K T  given in Chapter 
6. However, In keeping  with  the  higher  rate of growth in average V K T  experienced 
during  the last 12 years, median and low growth projections of average kilometres 
travelled by articulated  trucks assume growth rates equal to  two-thlrds and  one- 
third respectively of those in the  high growth projections. 
Other truck-type  vehicles 
Due to changes to the  definition of other  truck-type  vehicles with each Survey of 
Motor Vehicle Usage i t  was not  possible  to  obtain  reliable  estimates  of  the  likely 
variation in average kilometres  travelled  by  these  vehicles. Therefore a single 
projection  of average V K T  remaining  constant  throughout  the  projection  period was 
adopted. That is, estimates of average V K T  were drawn  from the 1979 Survey as 
given in Table 5.37. 

As with other  truck-type  vehicles i t  was not  possible  to assess the likely  variation 
Buses 

in average kilometres  travelled  by buses.  Therefore, projections  of constant average 

1. The 1979 Survey estimates of average VKT were preferred to those denved from the 1982 Survey as 
changes in vehicle  ciassifvxtlons implemented with lhat survey appeared 10 have had a Signiflcant Impact 
on this Category of vehicles 
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VKT were assumed and estimates  obtained  from  the most recent  data  available  (see 
Table 11.6). 

Projections of the  average number of kilometres  travelled  for  all commercial vehicles 
Total commercial vehicles 

(given in Table 7.4) were calculated  from  projections  of  total  kilometres  travelled 
by  commercial  vehicles (to be stated  in Table 7.5 to  follow) and projections of the 
total number of commercial vehicles on register  (Table 7.2). 
Table 7.4 suggests that  the  average  annual  distance  travelled  by  commercial  vehicles 
w~ll increase  only  marginally (if at  all) between now and the  year 2000. The rate 
of increase is expected to be slightly  higher for vehicles  registered in New South 
Wales and Western Australia than for vehicles  registered  in  the  other  States,  while 
even  the  high  projections  predict  little change in  the average number of  kilometres 
travelled by  commercial vehicles  registered  in South Australla and  Tasmania. 
Relative  stablllty in average VKT is expected to be a characteristic  of most types 
of commercial vehicles. Only for  articulated  trucks  is  the average rate of utilisation 
expected to increase  significantlyabove  current  levels. AppendixTableVI.11 projects 

trucks up to a level, which in the  year 2000, will be  between 10 and 32 per  cent 
a steady  increase in the  average  annual number of  kilometres  travelled  by  articulated 

higher  than in 1982. 
Conversely,  the  average  annual  distance  travelled  by  buses is projected to decline 

compositlon  of  the bus fleet with an even  greater prominence of privately  used  micro- 
(see  Table  V1.13). However, this  trend  is  entirely due to contlnued changes in  the 

buses. 

Total  vehicle  kilometres  travelled 
Projections  of  totai  annual  kilometres  traveiled  by  cornmerclal  vehicles  registered 
in each State  by  vehicle  type, and corresponding  rates  of  average  annual  growth, 
are  given  in  Tables  V1.14  to  V1.21 of Appendix VI. These are  based on the  projections 
of  vehicles on register  given  in  the Appendix  and  assumptions  about  average VKT 

vehlcles,  rigid  trucks and art!culated trucks were derived from Model 6 of Chapter 
described  above. That is,  pro~ections of total kilometres  travelled by  light commercial 

6 while  projections of total  kilometres  traveiled  by  other  truck-type  vehicles and 
buses assumed constant  average  annual VKT. Again, opiy one set of projections 
for each of other  truck-type  vehicles and buses  were derived due to  the model and 
data  deflciencies  described above. 
The projections  of total kilometres  travelled  by ail commercial vehicies on register 

VI and summarised In Table 7.5. Average rates of growth In  total VKT are  given 
in each State  arethe summation of the  five  vehicletype  projections  given  in Appendix 

in Table 7.6. 
Compared with an average rate of growth of 5.1 per  cent  per annum between 1972 
and 1982, thetotal number of kilometres  travelled  by commercial vehicles IS prolected 

year  2000.  Projected  rates of growth in  total VKT over time  closely follow the 
to  increase  at an average rate  of between 2 9 and 4.8 per  cent  per annum to  the 

average rates of growth  are  projected  for  the  total number of kilometres  travelled 
projections of the number of vehicles on reglster  described above. As a result, above 

by  commercial  vehicles  registered  in  Queensland and Western Australia. 
Appendix VI  sets  out  projected  rates of growth in total VKT for  the  five  vehicle  types 

vary: 
identified. To the  year 2000, projected  average  annual  rates of growth In  total VKT 

between 2.7 and 4.5 per  cent  per annum for  light commercial vehicles (compared 
with 4.6 per  cent  per annum between 1972 and 1982). 

a5 
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between 2.9 and 5.2 per  cent  per annum for  rigid  trucks (5.6 per  cent  per annum 

between 3.3 and 5.8 per  cent  per annum for articulated  trucks (6.2 per  cent  per 

about 4.7 per  cent  per annum for  other  truck-type  vehicles (11.7 per  cent  per 

about 3.4  per  cent  per annum for buses (5.2 per  cent  per annum historically). 

historically): 

annum historically): 

annum historically): and 
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TABLE 7.4-PROJECTED AVERAGE  ANNUAL VEHICLE  KILOMETRES TRAVELLED BY TOTAL  COMMERCiAL VEHICLES BY 
STATE OF REGISTRATION, 1985 TO 2O0Oa 

/millions1 
New 

South 
Wales" Victoria Queensland Australia'.  Australia Tasmania Australia 

Year  ending 
30 June 

South  Western 

1972' 
198P 
High growth 
Droiectlons 
1985 
1990 
1995 
2000 

18.6 
20.6 

21.0 
21.7 
22.5 
23.2 

16.9 
18.7 

18.9 

20.0 
19.5 

20.5 

14.4  17.6 
16.6  18.7 

16.8  18.8 
17.2  18.9 
17.7 
18.1 

19.1 
19.2 

20.2 
19.0 

19.4 
20.2 
21 .o 
21.7 

15.0  17.4 
17.9  18.9 

18.0  19.2 
18.2  19.8 
18.4  20.4 
18.6  20.9 

Median  growth 
projections 
1985  20.8 
1990  21.2 

18.8 
19.1 

16.7 
16.9 

18.7 
18.8 

19.2 
19.6 

17.9  19.0 
18.0  19.3 

1995 
2000 

21.6 
21.9 

19.3 
19.6 

17.1 
17.3 

18.8 
18.9 

20.0 
20.4 

18.0  19.6 
18.1  19.9 

Low growth 
projectlons' 
1985-2000  20.6  18.7  16.6  18.7  19.0  17.9  18.9 

a. CalCUlatca fium piqeCtIuns ut number ut vetucles on reglster and total VKT glven rn Tables 1.2 and 7.5 respectively 
b. New South Waies Includes  the  Australtan  Capltal Territory 
c. South Auslral~a  lncludes  the  Norlhern Territory 
d. Suwey estlmates. 
e Since fur each commercial vehlcle  type except aitlculated  trucks IOW  growth projections assume constant average VKT, the low projections for total commercial 

vehicles IS lor average VKT to reman approxlmately  constant at the 1982 level 
-2 ? 
U 



m m TABLE 7.5-PROJECTED TOTAL VEHICLE  KILOMETRES  TRAVELLED BY TOTAL COMMERCIAL VEHICLES BY STATE OF 
REGISTRATION,  1985 TO 2000 

m 
Irnil,i""~i ;;t 

New 
,",,",""', 8 

Year  ending  South  South  Western 
30 June Wales'  Victoria Queensland Australiab Australia Tasmania Australfa" 5 

9. 

Eu 

0 
cy 

1972' 
1982d 
High  growth 
projectionse 
1985 
1990 

2000 
1995 

Median  growth 
projections' 
1985 
1990 
1995 
2000 

Low arowth 

8 662 
1 1  383 

4 265 
6 865 

13  058 
17  084 

7 681 
9 708 

21  931  12  029 
27  187  14  645 

12  591 7 530 
15  596 9 171 ~ ~~ 

18  999 10  983 
22  407 12  935 

5 686 
2 972 

6 595 
8 652 

11 285 
14  237 

6 399 
7 975 

11 865 
9 885 

2 129 
2 821 

3 016 
3 441 
3 889 
4 336 

2 959 
3 268 
3 575 
3 861 

2 430 
3 748 

4 479 
6 337 

11 167 
8 661 

4 338 
5 789 
7 477 
9 168 

563 
91 1 31  414 2 

- 
19021 2 

m 
0 

989  35  815 
141 
303 

46  362 

461 
59  098 
73  033 

969  34  785 
086  42  884 
202  52  122 
307  61  543 

projeitionsg 
1985  12  285 2 898 4 201  950 
1990 

7 376 
14  485 

6 215 
8 671 7 353 3 101 5 306 1 029 

33  922 

1995  16  753 
39  944 

10 023 
2000  18  776 

8 654 
11 398 

3 286 6 488 
9 878 3 443 7 529 

1105 
1164 

46  310 
52  188 

a New South Wales Includes  the Australian Capital  Terrltory 
b. South Australia  includes the  Northern Terrltory 
e State  flgures may not add to the Austral~sn total due to roundlng 
d. The sum of esllmates 01 kilometres trweiied  by each vehicle  type. The 1982 flgure includes  prolections Of kilometres  travelled  by  Other  truck-type vehicles and 

e. The sum of high growth prOJeCt10nS of kilometres  travelled by lhght CammerClal vehicles,  rigid  trucks and aniculsted  trucks and  medlan proJectlons of kilometres 

f The  sum of median prqections of kilometres  travelled  by each vehlcle  type. 

buses 

travelled  by  Other  truck-type  vehlcles and buses. 

g. The sum Of low growth prolectlons of kilometres  travelled by light commercial vshlcles,  rlgid trucks and articulated trucks and medlan prolections Of kilometres 
travelled by other  truck-type vehicles and buses. 



TABLE 7,6"PROJECTED RATES OF GROWTH IN TOTAL VEHICLE KILOMETRES TRAVELLED BY TOTAL COMMERCIAL 
VEHICLES BY STATE OF REGISTRATION, 1982 TO 2000" 

Year  ending 
30 June 

South 
Walesb Victorra Queensland Australra Tasmania Australia 

South 
AustraliaC 

Western 

1972-82< 5.5 4.9 
High  growth 
projections 
1982-85 
1985.90 
1990-95 
1995-2000 

Median arowth - 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

4.7  3.8 
5.5 
5.1 

4.8 

4.4 
4.4 
4.0 

4.4 
3.4 

4.0 
3.1 

4.0  3.7 
3.4  3.3 

Low growth 
projections 
1982-85  2.6 
1985.90  3.3 

2.4 

1990-95  3.0 
33 
2.9 

1995-2000  2.3  2.6 

a. Calculaled from Table 7.5. 
b. New South Wales includes the Australian Capital Territory. 
c. Soulh Australia includes the Northern Territory. 
d. Estimates 

~- 

6.7  2.9 

5.6 
5.1  2.3 

2.7 
5.5 2.5 
4.8 2.2 

4.0 
4.5 

1.6 
2.0 

4.4 1.8 
3.7 1.6 

3.0  0.9 
3.4  1.4 
3.3  1.2 
2.7  0.9 

4.4 

6.1 
7.2 

5.2 
6.4 

5.0 
59 

4.2 
5.3 

4.8 
3.9 

4.1 
3.0 

4.9 

2.8 
2.9 
2.7 
2.3 

2.1 
2.3 
2.1 
1.7 

1.6 
1.4 

1.4 
1 .o 
- 

5.1 

4.5 
5.3 
5.0 
4.3 

3.5 
4.3 
4.0 
3.4 

2.6 
3.3 
3.0 
2.4 



CHAPTER  8-CONCLUDING REMARKS 

The preceding  chapters of this Paper  have identified  past  trends  in  the  size and 
usage of  the  vehicle  fleet  (both  passenger and  commercial  segments) and developed 
projections of future demand, for Australia and each of the  States. This chapter 
contains  concluding  remarks relating to the study  as a whole in an  attempt  to  bring 
together  the  main  findings  relating to the two road  travel segments. 
The numbers of passenger  cars and commercial vehicles on register  in  Australia 

6.3 million passenger  cars  and 1.7 million commercial vehicles  in 1981-82. Between 
have  been  steadily  increasing  since  the end  of the Second World War reaching  about 

30 June 1972 and 1982, annual  growth  rates in the  passenger  car and commercial 
vehicle  fleets  averaged 4.3 per  cent  and 5.3 per  cent  respectively. Consequently, 
the commercial vehicle  share of the total  vehicle  fleet  increased  slightly from about 

of i t .  Annual growth rates  in  these two fleets varied between  the  States during the 
19.5 per  cent at the beginning of the period to  just under 21 per  cent at the end 

study  perlod. In general,  annual  growth  rates in the  passenger  car  and  commercial 
vehicle  fleets were highest  in Queensland  and  Western Australia and  lowest in South 
Australia and Tasmania. 

trucks,  other  truck  type  vehicles and buses),  there  is, however, no evidence  of any 
For  the  commercial  vehicle  fleet  (light commercial vehicles,  rigid  trucks.  artlculated 

consistent growth in one vehlcle  type  relative to another. The recent  growth in new 
models in the  light commercial  range and the  up-sizing  of  trucks seem to have 

types  rather  than between types. 
occurred  as a result of significant  substitution  within each of the  five  broad  vehicle 

Total  vehicle  kilometres  travelled (VKT) by passenger  cars  increased from less  than 
64 billion to over 96 billion between  the two Survey of Motor Vehicle Usage years 

the  highest  growth in total VKT of all States,  over 6 per  cent  per annum between 
of1971and1982~(anaverageannualgrowthrateof3.8percent).Queenslandrecorded 

1971 and 1982. The lowest  annual  growth  rates in  total VKT for  this  period  occurred 
in  Victoria and  South Australia (3 per  cent  each). I t  is important to note  that  while 

trips  in urban  areas  comprise  by  far  the  major  part  of  passenger  car  usage. The 
long  distance  travel  is an  important  characteristic of the  Australian way of life,  short 

fOurSuNeysofMotorVehicleUsagein1971,1976,1979and1982consistentlyshowed 
that passenger  car  travel within the  urban  areas  (capital  clties and provincial  urban 
areas)  accounted  for  about  two-thirds of total  travel,  while  only  five  per  cent of 

and 1979 private  travel accounted  for 57 per  cent  of VKT, business and paid work 
car  travel was outside  the  State  of  registration. Between the  survey  years of 1971 

trips for 23 per  cent and the  remainder for unpaid work trips There  appears,  however, 
to be substantial  private use of business  reglstered  cars. 
Totalvehiclekilometrestravelled  bythecommercialvehiclefleetinAustraliaincreased 
from about 19 billion  in 1971-72, to more than 31 biillon in 1981-82 (an  average 
annual  growth rate  of  nearly 5.1 per cent  for  the  period). The highest  average  annual 
growth rate  in  total VKT was nearly 7 per  cent  recorded in Queensland, while  the 
lowestwasjustunder3percentinSouthAustralia.Utilisationofvehicleswasgenerally 
higher  for  larger  sized  vehicles. The most notable  increase in  utilisation was for 
articulated  trucks:  average VKT for this type of vehlcle  rose from about 48 000 km 
in 1971 to more than 63 000 km in 1982. Disaggregation of the  road  freight  task 
by  area of operation  varied  little  during  the 1970s. Approximately  half  of  the  distance 
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travelled by light commercial vehicles and rigid trucks and about 30 per  cent  by 
articulated  trucks was in urban areas. 

aggregate demand models  were estimated. Car ownership or  the number of  vehicles 
For each of the two  segments of road travel (passenger and  commercial vehicles), 

on register  at the  State level was modelled  as  a function of the purchase price and 
operating  costs  (including  petrol) of the  vehicle and a proxy for income. The method 

time-series  data between 30 June 1963  and 1981 for  the passenger car  fleet, and 
of ordinary  least-squares was used to estimate  elasticities of these  variables  using 

between the  financial yean 1970-71 and 1980-61 for  the commercial fleet. Thesecond 
component of road travel  (total  vehicle  kilometres  travelled) was regarded  as  being 
determined by  the fleet  size,  operating  costs and State  differences in average VKT. 
Again the  ordinary  least-squares method was used to  estimate  the parameters of 
this model by  pooling  the  information  provided  by  the A B S  Surveys of Motor Vehicle 
Usage of 1971,1976,1979  and 1982. 
The following  conclusions can be drawn  from the above empirical  analyses: 
There is a need for  greater emphasis to be given  to  modelling  fleet usage  (VKT), 

towards this  objective  as it takes account of  the simultaneous effect  of  fleet  size 
rather than  modelling fleet  size  only. The approach followed represents  a move 

and its usage. 
For passenger car  fleet  size,  the  estimated  price  elasticities of demand were less 
than unity in all States  except Queensland. This  implies  that  a  given  reduction 

ownership. For  the major categories of commercial vehicles  the models failed  to 
in real  car purchase price will result  in a less than  proportional  increase in car 

of demand. 
provide  statistically  significant  estimates of price and operating  cost  elasticities 

e Estimates of the  elasticity of the  size of the passenger vehicle  fleet with respect 
to income  were less than one (inelastic)  in  all  States except Victoria and  Tasmania. 

vehicles were generally  greater  than  unity  indicating  strong  sensitivity  to changes 
By contrast,  estimates of income elasticities forthe  major categories of  commercial 

in economic activity and production. 
For vehicle usage (VKT) models, the  estimated  coefficients of  fleet  size were 
statistically  significant. For the number of passenger cars on register  a  coefficient 

would  be associated with an 8 per  cent  increase in total V K T  (a  decrease in average 
of 0.6 was obtained.  This  suggests that an increase of 10 per  cent in car numbers 

V K T  as fleet  size  increases).  For  the major categories  of commercial vehicles  the 
estimates  took  values  slightly  greater  than  unity  indicating  the percentage growth 
in total V K T  to be, on average, slightly  greater than  the  percentage change in 
vehicles on register. 

A model  which was developed  for  non-bulk  road freight movements  on intercapital 
city  routes between 1971 and 1981. showed that  the demand response to  road  freight 
rates was inelastic.  Slightly  higher  estimates  of  the  price  elasticity were obtained 
with  respect  to  the  ratio of roadlrail  freight  rates  indicating tonnes consigned to 
be fractionally more responsive to changes in this  ratio than in the  road  freight 
rate  only. 
Different  values were assigned to  the  explanatory  variables in the  projection  period 
between  1985  and 2000, resulting in two scenarios  (high growth and low growth) 
and two corresponding sets of projections  (high and low respectively).  Future  vehicle 
ownership and its usage are expected to lie  well  within the two extremes of the 
high and low projections as they  represent  the  cumulative  effects of assuming that 
all the  explanatory  variables would  change in a manner favourable  (high growth) 
or unfavourable (low growth) to vehicle  use. 
Details  of the high and low growth projections of total VKT by  vehicle type and 
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thew corresponding  growth rates  are summarised in Tables 8.1 to 8.4; for comparison, 
these tables  include  actual  total V K T  and growth rates  in  recent  years. These rates 
are  illustrated  in Figure 8.1, 
The results of the two sets of projections can  be  summarised as follows: 
A continued  growth in road  travel is expected  over  the projection  period. The 
growth rates  are expected to be higher in  early years of the  projection  period 

higher  levels of activity towards the end of  this century. 
(up to 1990) than in  later years.  This reflects a tapering-off in growth rates  at 

Utilisatlon  levels  of commercial vehicles  (particularly  articulated  trucks)  are 
anticipated to increase up to  the  year 2000. 
Passenger car ownership ratesvary between States,  partlcularly in the high growth 
scenario. Forthe high  projections, carownership rates bytheyear2000for Australia 
as a whole are expected to be similar to those currently  prevailing  in those States 
of the USA wlth  the  highest  car ownership rates (about 0.7 vehicles  per  person). 

and rural areas,  but i t  is anticipated  that the  growth rate In usage will be higher 
The 0 T E  did  not have adequate information to separately  project usage in urban 

elasticities are  usually less than unity. The cross-price  elasticity between the demand 
in urban areas. The study revealed  that for passenger cars, the price and  income 

for  the private  car and public  transport is low indicating low rates of substitution 
between  thesetwo transport modes. For  long-distance non-urban road  travel, demand 
for air  travel (both  overseas and domestic) is responsive to price and  income,  and 
may  become an increasingly  Important  substitute  for  long  distance  road  travel 
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T A B L E  8 l-PROJECTED  TOTAL  VEHICLE  KILOMETRES  TRAVELLED BY COMMERCIAL  VEHICLES BY VEHICLE TYPE AND 2 
m 

STATE OF REGISTRATION  UNDER THE HIGH GROWTH SCENARIO, 1982 TO 2000 !? 
(millions) 

U, 

0 
D1 

andyear 
Vehicle type 

ending 30 June 

Cars  and station 
wagons 
1982' 
1985 
1990 

2000 
1995 

vehicles 
Light commercial 

1982' 
1985 
1990 

2000 
1995 

1982' 
1985 
1990 
1995 
2000 

1 98Zd 
1985 
1990 
1995 
2000 

Rigld  trucks 

Articulated  trucks 

New 
South 
Walesa 

33  784 
41  259 
52 889 
67  325 
80  951 

6 182 
6 946 

10  841 
8 761 

12  997 

3 432 
4 052 
5 594 
7 522 
9 694 

1110 
1319 

2 533 
1 847 

3 300 

Victoria  Queensland 

25  813 
30  381 

15  691 
20  579 

39  441 
50 941 

27  843 
37 21 7 

62  259  45  864 

3 012 3 887 
3 357 4 511 
4 167 5 927 
5 081 7 748 
6 090 9 779 

2 666 1112 
2 964 
3 773 

1 259 
1 582 

4 708 
5 767 

1 979 
2 404 

802  458 
91 4 555 

1210 796 
1 561 1125 
1 983 1 524 

a- 
Australiab Australia Tasmania Australia 2 

South  Western 

U 

01 
0 

s 

10 678 
9 231 

1 1  707 
8 862 2 728 

3 433 
96  109 
118036 

l3  900 15 702 4 339 
l7  973 

154  114 

20  927 
20  823 5 491 
25  609 6 457  242  067 

199  770 

1 557 2 041 
1 673 

557 
2 401 600 

17  237 

1 935 3 302  685  24  777 
19  488 

2 216 4 391  773 
2 497 5 525  858 

31 050 
37  746 

637 1185 199 9 231 
665 
727 

1 443 
2 125 

214 
243 

l 0  597 
l4  044 

850 
790 3 004 

3 970 
274 
304 

18  277 
22  989 

391  304  92 3 157 
41 6 380 
471  588 

103 3 687 
126 5 038 

528  869  153 6 769 
585 1 191  180 8 763 



TABLE 8 l(Cont)-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES BY VEHICLE TYPE 
AND  STATE OF REGISTRATION UNDER  THE HIGH GROWTH SCENARIO, 1982 TO 2000 

~~ 

(millions) 
Vehicle type 
and year South 

New 

ending 30 June Wales" Vlctoria Queensland Australiab 
South 

~. 

Other truck-type 
vehlcles 

P 
~~ ~ ~~ 

1982" 
1985 
1990 
1995 
2000 

Buses" 
1982 
1985 
1990 
1995 
2000 

Total 
1982 
1985 
1990 
1995 
2000 

212 
239 
286 

393 
339 

448 
501 
596 
696 
803 

45  167 

69  973 
54  315 

89  171 
108 
138 

153 
124 

207 
265 
327 

261 
293 
351 
413 
478 

32  678 
39  062 
49  149 
62  969 

81  207 

a. New South Wales mcludes the A~mlral~an Capital  Territory 

55 
69  102 

85 

95  133 
166 
199 

126 
161 

175 
202 
252 
307 
369 

151 
159 
175 
190 
205 

21  377 
27  174 

12 052 

36  495 
l3  694 

48  503 
17341 
21  862 

60  101  25  263 

Australfa 
Western 

Tasmania - 

76 
90 

19 
24 

114  32 
142  41 
172  49 

142 
165 

44 
48 

208  55 
256  63 
309  70 

12610 3 639 ~~~ 

16 786 
22  038 

4 421 
5 480 

29 484 6 794 

36  776 7 919 

Australra 

570 
676 
867 

1 077 
1 301 

1219 
1 367 
1 636 

2 234 
1 925 

127  524 
154  851 
200  475 
258  783 

31 9 404 
" 
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TABLE 8.2-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES BY 2 
m 

F? 
2 

Vehicle  type New 
?! 

and year South South Western 
2 

ending 30 June Wales'  Victoria Queensland Australiab  Australra Tasmania Australia 2 0' 

Cars and station 
U : 

VEHICLE TYPE AND STATE OF REGISTRATION UNDER  THE HIGH GROWTH SCENARIO, 1982 TO 2000 
(per  cent  per annum) 

wagons 
1 971  -82' 3.5 3.0 6.1 3.0 4.6 3.8 

m 
D 

3.8 
1982-85  6.9  5.6  9.5 
1985-90  5.1  5.4 
1990-95 4.9 5.3  6.0 
1995-2000  3.8 4.1 43 

5.0 9.7 8.0  7.1 
6.2  5.4  6.0  4.8  5.5 

5.3  5.8  4.8  3.3 
3.1  4.2  3.3  3.9 

Light commerclal 
vehicles 
1972.82' 
1982-85 

4.6 
4.0 

4.0 
3.7 

6.1 
5.1 

3.6 
2.4 

3.3 
5.6 

5.1 
2.5 

4.6 
4.2 

1965-90 
1990-95 
1995-2000 

Rioid trucks 

4.8  4.4  2.9  6.6  2.7 
4.4 

5.6 
5.5 

3.7 
5.9  2.4 4.0 

4.9 

3.7  4.8  2.4  4.7  2.1  4.0 
4.6 2.8 

I 

1972-82- 
1982-85 
1985-90 
1990-95 

6.8 
5.7 
6.7 
6.1 

4.8 
3.6 
4.9 
4.5 

7.6 
4.2 
4.7 
4.6 

0.8 
1 .S 
1.8 
1.7 

6.3 
6.8 
8.0 
7.2 

3.8 
2.5 
2.6 
2.5 

5.6 
4.7 
5.8 
5.4 

1995-2000  5.2  4.1  4.0  1.5  5.7 2.1 4.7 
Articulated  trucks 
1972-82" 
1982-85 

7.2 
5.9 

7.0 
4.4 

9.1 
6.6 

1.5 
2.0 

5.9 
7.7 

5.0 
3.9 

62 
5.3 

1985-90 
1990-95 

7.0 
6.5 

5.6 
5.2 

7.5 
7.2 

2.5 
2.3 

9.1 
8.1 

4.3 
3.9 

6.4 
6.1 

1995-2000  5.4  4.9  6.3  2.0  6.5  3.3  5.3 



TABLE8.2(Cont)-PROJECTEDRATESOFGROWTH INTOTALVEHICLEKILOMETRESTRAVELLEDBY COMMERCIALVEHICLES 
BY  VEHICLE TYPE AND STATE OF REGISTRATION UNDER  THE HIGH GROWTH SCENARIO. 1982 TO 2000 

(per  cent  per annum) 
~ ~~~ 

and year 
Vehicle  type New 

South 
ending 30 June Wales'  Victona Oueensland 

Other truck-type 
vehiclesd 

South  Western 
~~~ ~ ~~ ~ ~~ Australiab  Australra Tasmania Australia .~ 

1972.80"  7.1  25.1  9.4  21.6 
1980-85  6.8 

6.0 
6.6  9.6 

29.5  11.7 

1985-90 
6.4 

3.7  6.1 
4.7  6.5  6.7 

1990-95  3.4 
6.8  5.4  5.0  6.1  5.1 

5.1 
1995-2000 

5.8  4.5 
3.0 4.3  5.0  3.8  4.0 

4.4 4.8 
4.0 

4.4 
3.9 

1972.80'  4.5  5.3 5.7 73 4.6  5.4 
1980-85  4.4  5.5 
1985-90 3.5 3.7 
1990-95  3.2 3.3 
1995-2000  2.9 3.0 

Buses' 
5.2 

6.1  0.7  1.3  4.4 5.0 
4.5 1.9  4.7  2.9  3.6 
4.1 1.7 
3.7 

4.2 
1 .S 

2.6 
3.8 

3.3 
2.3  3.0 

6.3  6.1  4.1  8.7  6.7  6.7 8.3 
5.2 6.1 
5.0 

4.8 6.4  4.4  5.3 
5.9  4.7  6.0  4.4  5.2 
4.4  2.9  4.5  3.1  4.3 

Total 
1982-85 
1985-90 4.7 
1990-95  5.1 
1995-2000  3.9 5 2  

a, New South Wales includes the  Australian  Capital Territory 

c. Aclual 
b, South Australia lncludes the Northern Territory. 

d. Based on median projections (see Chapter 7) 

___ 
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TABLE 8.3-PROJECTED TOTAL VEHICLE  KILOMETRES  TRAVELLED BY  COMMERCIAL VEHICLES BY VEHICLE TYPE AND 

m 

STATE OF REGISTRATION UNDER  THE LOW GROWTH SCENARIO, 1982 TO 2000 
;;1 
0 

(millions) 

and year 
Vehicle  type 

ending 30 June Walesa Queensland Australiab  Australia Tasmania Vicforia 
South 
New 

South Western 

Cars and station 
wagons 
1982' 
1985 
1990 
1995 
2000 

Light commercial 
vehicles 
1982' 
1985 
1990 

2000 
1995 

Rigld trucks 
1982' 
1985 
1990 
1995 
2000 

Articulated  trucks 
1982' 
1985 
1990 
1995 
2000 

33  784 
35  795 
39  984 
44  379 
48  980 

6 182 
6 588 
7 613 
8 640 
9 517 

3 432 
3 743 
4 508 
5 310 
6 028 

1110 
1213 
1 482 
1 768 
2 035 

25  813 
26  552 
28  493 
30  365 
32  186 

3 012 
3 237 
3 770 
4 321 
4 874 

2 666 
2 828 
3 310 
3 802 
4 300 

802 

1 033 
865 

1 222 
1419 

15  691 
16  795 
19  661 
22  784 
26  162 

3 887 
4 250 
5 030 
5 926 
6 754 

1112 
1186 
1 350 
1 531 
1 691 

458 
509 
626 
764 
903 

9 231 
8 958 

10 112 
9 549 

10  642 

1 557 
1 591 
1 700 
1 797 
1 872 

637 
645 
670 
691 
707 

391 
400 
423 
443 
460 

8 862 
9 624 
10  776 
11 962 
13  168 

2 041 
2 267 
2 824 
3 409 
3 906 

1185 
1 332 
1 702 
2 098 
2 442 

304 
347 
458 
584 
700 

2 728 
2 880 
3 194 
3 450 
3 767 

557 
576 
61 7 
655 
682 

199 
205 
218 
230 
238 

92 

107 
97 

117 
125 

2 
2 
e. 
2 

Australia 2 
3 
01 
0 

96  109 
100  604 
11 1  657 
123  052 
134  905 

17  237 
18  509 
21 554 
24  748 
27  605 

9 231 
9 939 

1 1  758 
13  662 
15  406 

3 157 
3 431 
4 129 
4 898 
5 642 



TABLE 8.3(Cont)-PROJECTED TOTAL VEHICLE KILOMETRES TRAVELLED BY COMMERCIAL VEHICLES BY VEHICLE TYPE 
AND STATE OF REGISTRATION UNDER  THE LOW GROWTH SCENARIO, 1982 TO 2000 

(millrons) 

~~ 

and yea; South 
endmg 30 June Wales* Vlctoria Queensland Austrai,ab  Australia 

Soofh  Western 
Tasmania Australia 

Other truck-type 
vehiclese 
1982 
1985 

21 2 124 
239 

1990 
153 

286 
1995  339 

207 

2000 
265 

393  327 
Busese 
1982  448 
1985 

261 
501 

1990 
293 

1995 
596  351 

2000 
696  413 
803 478 

~~~ 

Total 

55  85 
69 
95 

102 
133 

126  166 
161  199 

76 
90 

19 
24 

114 
142 

32 
41 

172  49 

175 
202 

151  142 
159 

44 

252 
165  48 

307 
175  208 
190 

55 

369  205 
256  63 
309 70 

." 

1982  45  167  32  678  21  377 
1985 

12  052 
48  078 

12  610 
33  928 

3 639 
23  01 1 

1990  54  469  37  164 
11 856  13  824 3 829 

27  014 
1995  61  133  40  388 

12  649  16  082 4 221 

2000  67  756 
31  439 

43  584 
13  399  18  450 4 555 

34  518  14  085  20  697 4 932 
~~~~~ ~ 

~~ ~~ 

a. New South Wales includes the Australian  Capital Temtory. 

c. Actual (ABS 19831) 
b. South Australm  includes the Northern Terrllory. 

d.  Estimates  derived from ABS, unpublished prelimlnary flgures for Survey 01 Motor Vehicle Usage. Twelve Months ended 30 September 1982. 
e. Based on median projections (see Chapter 7) 
Note: FIgUreS may not add to  totals due to raundlng. 

~ 

570 
676 

1 077 
867 

1 301 

1219 
1 367 
1 636 
1 925 
2 234 

127  524 
134  526 
151  599 
169  363 
185  571 

~ ~~~ 



TABLE 8.4-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE  KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES  BY 2 
U 

VEHICLE TYPE AND STATE OF REGISTRATION UNDER  THE LOW GROWTH SCENARIO, 1982 TO 2000 
(per  cent  per annum) 

F? 
0 

Vehicle  type New 
2 a. 

and year 
ending 30 June 

South 
Wales'  Victoria Queensland Australia Tasmania Australia 2 Australiab 

Cars and station ? 

South Western 

P - 
wagons E 
1971-82' 
1982-85 
1985-90 
1990-95 
1995-2000 

3.5 
1.9 

3.0  6.1 3.0 4.6 
0.9 

3.8 
2.3 

3.8 
-1 .o 

2.2  1.4 
2.8 

3.2 
1 .8 1.5 

1.3  2.3 
2.1 

2.1 
1.3  3.0 

2.1 
1.2 

2.0 
2.1 

1.2 
1.6 

2.8 1 .o 1.9 1 .8 1.9 
2.0 

vehicles 
Light commercial 

1982-85 
1972-82'  4.6  4.0  6.1  3.6  3.3  5.1  4.6 

2.1 
1985.90 

2.4 
2.9  3.1 

3.6 1.1 
4.5 

2.4 

1990-95  2.6  2.8 
1.4 3.1 

1995-2000  2.0  2.4  2.6 0.8 2.8 0.8 
3.8 1.2 2.8 

2.2 

3.0 
3.4 
3.3 

0.7 
1.3 
1 .l 

Rigid trucks 
1972-82' 
1982-85 
1985-90 
1990-95 
1995-2000 

Articulated trucks 
1972-82' 
1982-85 
1985-90 
1990-95 
1995-2000 

6.8 
2.9 
3.8 
3.3 
2.6 

7.2 
3.0 
4.1 
3.6 
2.9 

4.8 ~~~ 

2.0 
3.2 
2.8 
2.5 

7.0 

3.6 
2.6 

3.4 
3.0 

7.6 
2.2 
2.6 
2.5 
2.0 

9.1 
3.6 
4.2 
4.0 
3.4 

0.8 
0.4 
0.7 
0.6 
0.5 

1.5 
0.7 
1.1 
1 .o 
0.7 

6.3 
4.0 
5.0 
4.3 
3.1 

5.9 
4.5 
5.7 
5.0 
3.7 

3.8 
1 .o 
1.2 
1 .l 
0.7 

5.0 
1 .8 
2.1 
1.8 
1.4 

5.6 
2.5 
3.4 
3.0 
2.4 

6.2 
2.8 
3.8 
3.5 
29 



TABLE 8.4(Cont)-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL 
VEHICLES BY VEHICLE TYPE AND STATE OF REGISTRATION UNDER  THE LOW GROWTH SCENARIO, 1982 
TO 2000 

Vehicle  type 
and year  South South Western 
ending 30 June Wales'  Vfctoria Queensland Australiab  Australia Tasmania Australia 

vehiclesd 
Other truck-type 

(percent perannum) - ~~ . 

New 

~ ~~. 

1972-80'  7.1  25.1  9.4  21.6 6.0 
1980.85 6.8 6.6 
1985-90  3.7  6.1 
1990-95  3.4  5.1 
1995-2000 3.0 4.3 

29.5  11.7 
9.6  6.4  4.7 6.5 6.7 
6.8 5.4 5.0 6.1  5.1 
5.8 4.5  4.4  4.8  4.4 
5.0 3.8  4.0  4.0  3.9 

7.3 4 6  5.4  5.2 
0.7 5.0 1.3 4.4 
1.9 4.7  2.9  3.6 
1.7 4.2  2.6 
1.5 

3.3 
3.8  2.3  3.0 

Busesd 
1972.80' 4.5 
1980-85 

5.3 
4.4  5.5 

5.7 
6.1 

1985-90  3.5  3.7 
1990-95 

4.5 
3.2  3.3 

1995-2000 
4.1 

2.9 3.0 3.7 
~ . ~~ 

Total 
1982-85  2.1  1.3  2.5 -0.8 3.1 
1985-90 
1990-95 
1995-2000 

2.5  1.8 
2.3  1.7 
2.1 

1.7  1.8 
3.3 1.3  3.1  2.0  2.4 
3.1  1.2 

1.5  1.9 
2.8  1.5 

1 .o 2.3 1.6 1.8 
2.2 

a New South Wales includes the  Australian Capltal Terrltary 

c Actual. 
b South Australia includes the Nonhern Territory. 

d Based an median projections (see Chapter 7). 2 
? 
P 
Lil 

m 
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Light commercial vehicles 
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m Rigid trucks 
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Source: Tables 8.2 and 8.4 

Figure  8.1-Projected  rates of growth in  total  vehicle  kilometres  travelled by passenger  cars,  light 
commercial vehicles,  rigid  trucks and articulated  trucks;  Australia, 1982 to 2000 



APPENDIX l-SOME IMPORTANT  CHARACTERISTICS OF THE 
AUSTRALIAN  POPULATION AND  CAR  OWNERSHIP 
(1976 AND 1981) 

This appendix contains  a number of detailed  tables  reporting some important 
characteristics of the  Australian  population and car ownership by State  using the 
1976 and 1981 Censuses of Population and  Housing data. The information  provided 

passenger car segment. 
in these  tables was used to support  inferences made about specific  issues of the 
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2 a. 
TABLE 1.2-SUMMARY OF 1976 AND 1981 CENSUS DATA, VICTORIA i! 

2 
Melbourne 

soutn M”,W East P 
Gfpprlsnd North and We81 Geelong  Gipprlaod TOW ? 

Character- 
lSbC 1976  l981  19,s  1981  1976  1981  1976  1981  1976 1961 1976  1981  1976  1981 8 

Tolal 
populatton 2638173  2762521  117809  129693  192920  206775  463393  483346 161W7 192195  52174  55813  3471648  3830343 
POpulatlO” 

years 1936391  2090876 61  493 92757  133840  147997  329740  353919  129787  142278  36648  40593  2647899  2868420 
sbove 15 

Numberat 
households 823656  904868  34270  39375  54078  62370  137780  152353 55096 62314  15604  17657  1121284  1238937 
Numberat 

having’ 
households 

Nocars 141582  135381 3248  3390  5576  5493  16372  15973  7022  7215  1596  l516  175396  168968 
Onecar 374662  389029  16826  16311  25844  25985  60914  61385  26152  27436  7652  7804  512050  527958 
TWO or 
more 
cars 
No1 
stated 35106  31041  l022  1038  1306  1478 3544 3287  1516  1367 386  508  42880  38717 

272498  349415  13180  18636  22172  29414  57010  71720  20422  26294  5970  7829  391252  503308 

Number01 
People 
In work- 
force 
Unemployed  43198  70847  2342  2402  4326  5444  9127  13300  4253 6118 lOW 1471 64345  99582 

1215382  1306450  51086  59435  84501  93024  196203  120448  75024  82032  22162  24211  1644356  1775600 



TABLE I.2(Cont)-SUMMARY OF 1976AND 1981 CENSUS  DATA, VICTORIA 

Character- 
istic 

Melbowoe Glppsldnd 

1976 1981 1976 1981 1976 1981 1976 1981 1976 1981 1976 1981 1976 1981 

Nodh and Weal Geelong Gippsiand Tolal 

~ 

Populalion 
den611y 
(persons 
per km') 238 5 249.7 1 1  1 12.3 4 7  5 0  3 7  36 22.2  23.5  1.7  1.9  15 3 16.8 
Number01 
Cars per 
p e r s d  0.35 039 0.37  0.41  0.36  0.41 0.30 0.42  0.37  0.42  0.38  0.42 0 37 0 40 
Number of 
cars per 
household' 1.12 1.20  1.26  1.36 128 1.36  1.27  1.34  1.22  1.28 1 26 1.33  1.15  1.24 

" ~ ~ ~. 

a. These llgures relate  to lhe number of Cars for occupmd prlvate  dwelllngr  only. 
b. Households with lwo or more cars are assumed to have only two cars for the purpose 01 calculating car ownership levels Households not  statlng the11 level 

SourCB ABS. Censuses of Population and Housing, 1978 and 1981. Local Government Areas Summary Fileon magnellc tape. 
of car OwnerShtp are not taken lnlo account ~n lhe calculations 



g 
TABLE 1.3-SUMMARY OF 1976AND 1981 CENSUS DATA, QUEENSLAND 

Population 
above 15yeers 
Number Of 
households 
Number of 
households' 
hawng 
NO~carS 
one car 
TWO or more 
cars 
Not staled 

Numberof 
people 

In work-force 
Unemployed 

POpulatio" 

(persons per 
density 

km') 
Number of cars 
per perrod 
Numberof cars 
m r  household' 

Gold Coasi 
Bmbane/ 

1976  1981 

Wrde Bay-Burnett 

1976 

1 170  980 

856  155 

360226 

55 594 
166  238 

123  822 
14  672 

504  640 
23718 

55 0 

0 35 

1.15 

1 360  970 

1 028 696 

436  61  4 

59 121 
189  747 

175  347 
12414 

599 385 
36 909 

63 9 

0 40 

124 

307  409 

218263 

89  230 

41 632 
10962 

34  150 
2  528 

128  651 
5 328 

21 

0 36 

1.23 

1981 
~ 

312  227 

228  162 

93 660 

10146 
39  785 

41  762 
2 167 

132  968 
7  141 

22 

0.39 

1.31 
~ 

1 9 8 1  1976 1981 1976  1981 1976 
~ 

82  957 

56125 

21 352 

2  808 
9782 

7  728 
1 036 

38  727 
1750 

0.1 

0.30 

118 
~ 

81  296 

57  854 

21 095 

2414 
8  234 

9 265 
1185 

28  935 
1731 

0.1 

0 33 

1 27 __ 

348  893 

245 095 

94 200 

43  570 
1 1  198 

36114 
3  344 

151  795 
5 938 

12 

0 33 

392 069 

284  703 

107  774 

44 737 
10 608 

48 796 
3 633 

177  944 
9 845 

1.3 

0.36 

124661 

87601 

32 948 

5 072 
15106 

1 1  292 
1 492 

52  967 
3  538 

0.5 

0.30 

146  084 

106  097 

38  876 

5010 
16251 

15  654 
1 965 

62  867 
4  683 

0.5 

0 33 

1 23  1.32  1.14 1 22 

2  034  900 

1 463  239 

597  958 

85  634 
276  328 

213106 
23  072 

876760 
40  272 

1.2 

0 35 

2292646 
i 
m 
0 

1705512 

696  221 

298 754 
87 299 

290 824 
21 364 

1 01 2 099 
60 309 

13 

0 38 

117 1.26 



TABLE 1.4-SUMMARY OF 1976 AND 1981 CENSUS DATA, SOUTt-1  AUSTRALIA AND  THE  NORTHERN TERRITORY 

Total 
population 

above 15 
Populallan 

years 
Number 01 
households 
Number of 
households' 
havlng 

One car 
No cars 

Two or 
more 
cars 
NOt 

Numberof 
stahd 

D ~ O D I ~  

900434 

671 960 

289 274 

43158 
139144 

100126 

6 922 

In work- 
force 408 881 
Unemployed 14655 

931 S66 

720  014 

320  166 

46  077 
149466 

117543 

7 078 

428 19u 
35  630 

53 684 

38  475 

16536 

7 356 
1674 

7 204 

306 

23940 
629 

55443 

41 I84 

16169 

1650 
7 657 

6 303 

358 

24 98U 
1429 

~- 1Q/R 

175  S26 

124 945 

53  174 

4 142 
22  700 

25  350 

992 

H1 646 
2 367 

186 940 

137  250 

60 367 

1 on3 
24 608 

30  591 

1060 

67 993 
4 793 

32 466 

22 361 

9 076 

3 654 
710 

4514 

200 

1s a33 
404 

1981 
~ 

33  136 

23  359 

10  081 

3 834 
709 

531J 

214 

15 745 
920 

1976 __ 

80 963 

55714 

22  352 

11 358 
2 622 

7 596 

764 

36  007 
1 494 

76  675 

55 717 

23 364 

2912 
11 W 6  

6611 

546 

35  607 
2 754 

97  090 

65  104 

22 662 

3 955 
9 W4 

7 269 

2 567 

44  527 
1452 

123  324 

64 867 

29  043 

4 l81 
11 782 

10470 

2615 

56 740 
2 862 

1 340 463 

978 579 

413  274 

56  261 
193  308 

152059 

11 771 

610634 
21  001 

I 407 406 

I062411 

461 192 

59 612 
206  643 

181 032 

1 1  692 

651 855 
48 388 



A 
A 
0 

2 

8 TABLE I.4(Cont)-SUMMARY OF 1976 AND 1981 CENSUS  DATA,  SOUTH AUSTRALIA AND  THE  NORTHERN TERRITORY 3 
Remainder 

Murray and ofSooth Northern 
Mld-nor?h South-Bdsi Eyre Aurlralia TBmtOW Total Adelalde ChdmBCIer- 

JStiC 1976  1981  1976 1981 1976  l981  1976  1981  1976 1981 1976  1981  1976 1981 

Population 
density 
(persons 
per km‘) 388 1 401.7  1.3  1.3 27 2.9 0 8  0.8 0.1 01 0.1  0.1 06 0.6 
Number of 
cars per 

Number of 
cars per 
household‘ 1.17  1.20  1.31  1.34  1.38 142 1.40 143 1.19  1.23  1.03  1.13  1.20 

a. These figures  relate to the number of cam for occupiea private  dwellings only. 
b. Househoids wlth two or more cars are assumed to have Only two cars for the purpose of Calculating car ownership levels. Households not Stating  thebr  level 

persod 0 38 0.41 0.40 0.44 0.41 046 0.39 0.44  0.33 0.37 0.24  0.26  0.37  0.41 

1.24 

01 car ownership are not taken into account in the calculations. 

source: ABS. CensuSeS of Papulation and Hauslng, 1976 and 1981, Local Government Areas Summary Flie on magnetic tape. 



TABLE 1.5-SUMMARY OF 1976 AND 1981 CENSUS  DATA,  WESTERN AUSTRALIA 

/SIC 7976 

Total 
population 
POpUlatlOn 
above 15 
years 
Number of 
households 

households' 
Number Of 

havlng 
NO cars 

TWO or 
one car 

more 
cars 

Stated 
Not 

005  744 

505  277 

240  406 

33  100 
111230 

97  030 

6 292 

357  309 
15  729 

7981 - 
098 91 0 

673057 

290  134 

123 902 
35 870 

131  448 

6 905 

414  003 
20  128 

7976 ___ 

220  675 

157  628 

05 354 

27 640 
5 322 

30 054 

1564 

104  223 
2  830 

247  462 

176  532 

75945 

5 405 
20  687 

39 904 

1650 

114184 
5532 

38  687 

26  749 

7 196 

510 
3 996 

2 328 

364 

20597 
600 

47 284 

33  443 

10  577 

630 
4  920 

4  540 

471 

24  704 
1252 

15130 

10170 

2318 

504 
000 

694 

164 

6 304 
322 

19296 

13 560 

3578 

1056 
1179 

1038 

305 

0 647 
562 

53  953 

36  874 

13  304 

1750 
6 264 

4 030 

468 

23 570 
010 

56 596 

41 937 

15  308 

1920 
6 276 

6530 

062 

27  479 
1559 

I142171 

016700 

336 650 

41 354 
150010 

136  544 

0 052 

512011 
20  299 

1 271  556 

938  537 

403  622 

44 009 
165  172 

103  548 

9 993 

589  097 
37  033 



APPENDIX II-TRENDS AND CHARACTERISTICS OF THE 
COMMERCIAL  VEHICLE FLEET: SUPPLEMENTARY 

~ ~~ ~ 

STATISTICAL TABLES 

This appendix includes  a number of the more detailed  tables  referred  to in Chapter 
5. S o m e  of these tables were used in the empirical analyses  described in Chapter 
6 and others were used to support inferences made in Chapter 5 about specific 
aspects of the commercial vehicle  fleet. 
The first  part  of the  appendix gives  detailed  vehicle  registration  statistics used in 
the  empirical analyses of  commercial vehlcle  fleet  size. The structure of the bus 
fleet  is then  considered  followed  by a  description of 'derived'  estimates of total  vehicle 
kilometres  travelled used in the  analyses of  commercial vehicle usage. Finally,  a 

the  road freight  task performed  by commercial vehicles  since the early 1970s.  For 
table of tonnes  consigned and tonne-kilometres performed, summarises the  size of 

a  discussion of the  contents of the  tables, see Chapter 5. 

C O M M E R C I A L  VEHICLE REGISTRATIONS 
Tables 11.1. and 11.2 describe the number of commercial vehicles on register  for 
Australia between 1944-45 and 1981-82 and commercial vehicles on register  by  State 
of registration between 1971-72and 1981-82. 

THE S T R U C T U R E   O F  THE BUS FLEET 
The discussion in Chapter 5 indicated  that  the bus fleet was rapidly changing both 
in  size and structure.  In  particular, the  discusslon attributed the decline In average 
bus utilisation to the  rapid  increase in micro-bus registrations, on the  premise that 
micro-buses  have  lower rates of utilisation than  the larger buses in government  and 
commercially  operated bus fleets. This section  presents  aselection  of  statistics which 
support  these  observations. 
The bus fleet may  be disaggregated into three  categories: 

buses used in  fleets operated  by government  and municipal  authorities; 
buses used in other commercially operated  fleets; and 
privately used  micro-buses. 

Tables 11.3 and 11.4 describe  the number of buses operated  by government  and 
municipal  authorities and the total  distance  travelled  by  these  vehicles  during the 

annual kilometres  travelled  per bus given in Table 11.5. 
period 1968-69 to 1978-79. These figures were used to  derive  the  estimates of average 

Tables 11.3 and 11.4 indicate  that,  relative to the  growth In other commercial vehicle 
types. the size and  usage of government  bus fleets has increased  only  slowly. Between 
1969 and 1979, the number of buses  and the total  distance  travelled  by government 

a  higher average  annual utilisation than most other commercial vehicles with the 
buses both  increased  by approximately 20 per  cent. However, Table 11.5 indicates 

annual distance  travelled  by government  buses varying between 30 000 and 50 000 
kilometres  per  vehicle. 

fleets and privately used  micro-buses, are  less  readily  available. S o m e  estimates 
Unfortunately, statistics  describing the utilisation of buses used in other commercial 
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with  the corresponding 1979 figures from Tables 11.3 to 1 1 . 5 ,  are  given in Table 11.6. 
have been obtained from the 1979 Survey of  Motor Vehicle Usage which, together 

total bus fleet. While buses in government  and commercially  operated bus fleets 
At 30 September 1979, privately used micro-buses represented 27 per  cent  of  the 

travelled an average 32  800 kilometres in 1979, privately used  micro-buses travelled 
an average 18 600 kilometres. The lower private usage  of micro-buses is comparable 
with the average utilisation  of 17 000 kilometres  per annum of  other  light commercial 
vehicles (see Table 5.3). 

TABLE 11.1-TOTAL N U M B E R  OF COMMERCIAL VEHICLES ON REGISTER; 
AUSTRALIA, AS AT 30 J U N E  1945 TO 1982" 

AS at 
30 June 

1945 
1948 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1971 
1970 

1972 
1973 
1974 

Number 
I'm) 
290.5 
333.1 
377.9 
418.8 
456.7 
506.1 

587.6 
555.4 

588.6 
611.2 
654.3 
693.2 
710.3 
731 .O 
755.0 
784.1 
800.0 
814.6 
832.1 
846.2 

867.8 
858.0 

880.0 
891.8 
91  1.4 
937.5 
961.1 
995.7 

1 041 .l 
1 090.1 

Annual 
growth 

(per cent) 

8.1 
14.7 
13.4 
10.8 
9.0 
10.8 
9.7 

-0.2 
5.8 

4.2 
7.1 
6.0 
2.5 
2.9 
3.3 
3.9 
2.0 

2.1 
1.8 

1.7 
1.4 
1.1 
1.4 
1.3 
2.2 
2.9 ~~ ~ 

3.6 
2.5 

4.6 
4.7 

1975 1 140.2 
1976 1 215.0 

4.6 

1977 1 279.6 
6.6 

1978 
5.3 

1979 
1 359.9 
1 412.7 

6.3 

1980 
3.9 

1981 
1 482.4  3.5 

1982 
1 544.3 
1 661.5 

5.6 
7.6 

a Light commercia vehtcles,  rigid  trucks,  articulated  trucks.  other truck-type vehicles and buses 
Source- ABS, personal eommunrcatron 
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TABLE 11.2-NUMBER OF COMMERCIAL VEHICLES ON REGISTER BY VEHICLE TYPE  BY  STATE OF REGISTRATION, AS A1 
30 JUNE 1972 TO 1982 

As at 
30 June 

1972 
Light commercial  179.7  139.8  105.4 
Rigid trucks 

48.9 
134.1  81.3 

57.0 
63.6 

18.7 
45.1 

549.5 

Articulated trucks 
41.0 

11.7 
12.8 

9 6  
377.9 

4.7 
Other trucks 

3.3 
3.3 

2.8 
3.5  0.5 

0.8  32.7 

Buses  9. l 5.4 
1.9 

3.4 
1 .l 0.1  10.4 

3.0  2.7  1.4  25.0 
Total  337.9  239.6  177.6  102.2  104.6  33.8  995.7 
1973 
Light commercial  189.1  146.1  111.2  50.8  19.2  574.9 
Rigid trucks 141.1 

58.5 
84.9 

Articulated trucks 
46.4  42.0  13.1 

12.2 
394.6 

Other trucks 3.5 
10.0 5.0 3.5  2.8  0.8 34  3 

Buses 
1.3 

9.8  5.8  3.3 30 2.8  1.4 
0.1 11.2 

26.1 
Total  355.7  250 5 187.0  105.9  107.4  34.8 1 041 .l 
1974 
Light commercial  196.7 
Rigid trucks 146.8 

154.2  116.8  53.1 
89.6  70.5 

61.5  19.6  601.9 

Articulated trucks 
48.0  44.3  13.4 

12.7  10.6  5.2  3.9  3.0  0.8  36.2 
412.6 

Other trucks 3.6 
Buses 

3.9 
10.5  6.3 

0.6 
3.4 

2.5  1.3 0.1 12.0 
3.2  2.6 1.4 27.4 

Total  370.3  264.6  196.5  110.7  112.7 35.3 1 090.1 $ 
a 
P 

New 
South 
Wales'  Victoria Oueensland Australia'  Australia Tasmanla Australfa 

South  Western 

67.1 

3.7  0.4 2.2 

~~~ . ~ 

~. 

P 

U - - 



TABLE II,2(Cont)-NUMBER OF COMMERCIAL VEHICLES ON REGISTER BY VEHICLE TYPE BY STATE OF REGISTRATION, AS ~2 
AT 30 JUNE 1972 TO 1982 2 

.., 

(‘MO) 
_. 
2 
3 

8 

New 
As at 
30 June Wales’ Victoria Oueensland Australia’  Australia Tasmania Ausfralia 

1975 
Light commercial  204.5 
Rigid trucks 

163.5 
152.4  95.0 71.8  47.7 

20.2  630.6 
49.1  13.9 

Articulated  trucks  13.3  11.2  3.9  3.3  0.9 
429.9 

5.3 
Other trucks 

37.9 
4.2 

Buses 
0.6  3.0 

11.3  6.7  3.3  3.2  2.9  1.5  28.9 
0.1  13.0 

Total  385.2  280.6 200.0 11 2.9  125.0  36.6 1 140.2 
1976 
Light commercial  21  1.5  170.5  134.1  58.0  76.4  21 .S 672.0 
Rigid trucks 157.6 99.1 
Articulated trucks 

80.9  49.3 55.0 
13.6 

14.8 
11.7  6.0 5.0 

456.7 

Other trucks 
3.7 

3.9 
0.9 

4.3 
40.9 

0.7 
Buses  11.9 

3.7  1.6  0.2 
7.2 

14.4 
3.5  3.4  3.3  1.7  31.0 

Total  398.5  292.8  225.2  119.4  139.0  39.1 1 215.0 
1977 
Light commercial  261 .l 156.2  181.1  74.8  94.4  26.0 
Rigid trucks 122.5  120.1  45.6 

793.6 

Articulated trucks 
40.1 

13.3  9.7 
46.8  10.5  385.6 

6.1  6.1 
Other trucks 8.6  5.2  3.1 

3.7 1.2 40.1 

Buses  12.5  7.7  3.9  3.6  3.8  1.7  33.2 
27.1 

Total  418.0  298.9  239.8  129.1  153.3  40.5 1 279.6 

S. 
South South Western D 

119.0  55.1  68.3 

3.7 1.4 

4.5 4.6 1.1 



TABLE II,2(Cont)-NUMBER OF COMMERCIAL VEHICLES ON REGISTER BY VEHICLE TYPE BY STATE OF REGISTRATION, AS 

l'000) 
AT30JUNE1972TO1982 

New 
South 
Wales' Vicfona Queensland Australia' 

South Western 
Australia Tasmania Australfa 

As at 
30 June 

1978 
Light commercial 
Rigid trucks 

275.9 
128.0 

166.2  196.7  102.6  26 4 846.6 
121.2 

78.8 
47.2  40.6 

Articulated trucks 
51.2 10.6 

13.6  10.2  6.4 
404.6 

Other trucks 10.2 
6.0  3.9  1.3 

6.3 
41.4 

Buses 13.4  8.5  4.4  3.7  4.1  1.8 
1.1 31.4 

35.9 
Total  441.1  318.4  258.0  134.2  167.1  41.2 1 359.9 

~-~ 

3.3 5 1  5.3 

1979 
Llght commercial  286.1  170.6  208.9  80.4  106.3  27.3  879.7 
Rigid trucks 135.2  131.9  48.6  40.5  53.9  10.9  420.9 
Articulated trucks 14.5 10.6 
Other trucks 10.2  6.2 

6.9  5.3  4.0  1.4  42.8 
3.2 

Buses 
5.1 

13.8  8.9  4.8  3.7 
5.6  1.4 
4.3 

31.8 
1.9  37.4 

Total  459.8  328.2  272.4  135.0  174.1 429 1 412.7 
1980 
Light commercial  292.5  166.0  225.0 
Rigid trucks 146.5  130.5  50.1 

109.3  30.3  904.8 

Articulated trucks 
56.1 

16.2 
11.8  436.5 

Other trucks 10.8 
10.5 
10.1 

7.5  4.8  4.3  1.4  44.7 
3.5  5.2  5.8 

Buses  14.2  9.1  5.2 
2.0  37.4 

3.9  4.5  2.0  39.0 
Total 480.2  326.2  291.3  137.4  180.0  47.5 1 462.4 

81.8 
41.7 

n 
3 
9 
ii - - m 



TABLE I1.2(Cont)-NUMBER OF COMMERCIAL VEHICLES ON REGISTER  BY  VEHICLE  TYPE BY STATE OF REGISTRATION, g S. 
AS AT 30 JUNE 1972 TO 1982 LLI 

~ ~~~ 

~000) 
- 
D 

New 
S 

As at South South 
30 June Wales'  Victoria Queensland 

Western m 
Australiab  Australia Tasmania Australia 

1981 
Ligh!  cornmerclal 308.7  170.9  246.6 
Rigid  trucks 154.5  136.8  53.4 

86.5 1 1  3.0  31.0  956.7 

Articulated  trucks 
43.1 

16.6 11.1 
59.2  12.0  458.9 

Other  trucks 11.7 
8.2  4.9  1.4  46.7 

10.5 
4.5 

4.0 
Buses 15.5  5.9  3.9 

5.6 
9.9 

6.1 2.1  39.9 
4.8  2.0  42.0 

Total 507.0  339.2  318.1  144.0  187.6  48.5 1 544.3 
1982 
Light  commercial 
Rigid  trucks 

339.2  181.4  91.4 11 7.3  32.7 1 028.7 
165.6 

266.8 
149.5 

Articulated trucks 17.4 
56.6 

12.2 
44.7  64.1  12.4  492.9 

Other  trucks 13.3 
8.8  5.1  1.5  49.8 

11.7 
4.8 

4 4  
Buses 17.0  11.5 

5.9  6.2 
6.7 

2.2 
3.9 

43.7 

Total 
5.1  2.0  46.3 

552.5  366.4  343.3  151.0  197.4  50.8 1 681.5 

D 

a. New South Wales Includes the  Australian Capltal Territory 
b South Australia Includes the  Northern Temtory 
Note Figures may not add to totals due to roundmg 
Source. ABS. personal communicstlon 



TABLE II.3-NUMBER OF BUSES  OPERATED BY GOVERNMENT  AND MUNICIPAL  AUTHORITIES  BY STATE OR TERRITORY, 
AS AT 30 JUNE 1969 TO 1979" - 

AS at South 
New 

South 
Australian 

30 June 
Western 

Wales Victorra 
Northern 

meensland Australia 
Capital 

Australia Tasmania Territory  Territory  Australia 

1969 
1970 

1 777  283  663  333  726  274 
1815 277  703 

25 1 29 4 210 
344  772  28  128 4 345 

1971 
278 

1 890  273 
1972 

666 
1 864 

376  795  283  24  152 4 459 

1973 1 850 
272 
272 

607  396  823  283  29  163 4 437 
602 376 

1974 1 824 
855  283 

272 610 65gb 
28  176 

852 
4  442 

1975 
286 

1 854  295  610 
28  230 4 761 

1976 1 854 
683  861 

279  552 
302  29  280 4  914 

715' 884  31 5 
1977 1 708 

33  363 4 995 

1978 1 738 
279  565  723 
305  576 

903  304 31 384 4 897 
81 7 923 

1979  1719  299 572 838  933  304 
300 31 360 5 050 

31 374  5  070 
~~ ~ 

a Includes stack held in reserve or  Idle. 

c. Increase due to Bus and Tram Divlsmn (lurmerly Metropolltan Transporl Trust) Of the Stale Transport Authority takeover of a further two prlvate bus companies 
b Increase due to Melropol~tan Transport Trust takeover of all but three prwate metropalltan bus companies. 

Source ABS (1981d) 



TABLE 11.4-TOTAL VEHICLE KILOMETRES  TRAVELLED  BY  BUSES  OPERATED  BY  GOVERNMENT  AND MUNICIPAL 
2 
!? 
2 
D 

AUTHORITIES  BY STATE OR TERRITORY, YEARS  ENDING 30 JUNE 1969 TO 1979 
mnnI 

Year New Australian 
ending 
30 June 

South  South 
Wales Victoria Queensland Australia  Australia 

Western 
Tasmania Territory 

Northern 
Territory  Australia 
Capital 

1969  72  573 1 1  425  14  920  34  572 8 436 1 205 4 584 
1970 

16515 
71  735 11 142 23  768 

164  230 
16  478 

1971  71  510 11 294  22  891 16712 39  254 8 766 1215 5 407 1 7 7  049 
37  345 8 739 1 094 5 021  175  322 

1973 
1972 

67  024 11 882 
1 1  190 

20  809 
21  123  16  663  40  127 

16  794 
8 647 

40  023 8 382 
65  747 1 239 6 033 

1179 
170  769 

6 774  172  867 
1974  67  052 21  799" 40  163 8 618 7 999  179  702 
1975 

11 923 
65  900 

20  836 
12  027  19  790 

1312 
30  819 

1976  63  908  12  681  19  061  32  513' 
41 000 9 145 
41  533 

929 8 453 
9 487 

188  063 

1977 
1 032 

63  028 
9 896 

12  762 
190  131 

19  303 
1978 

33  772  41  800 9 617  920 
63  468 12  874  20  452 35 075 

10  800  192  002 

1979 
42  171 

65  181  12  879  20  749  36  634  42  048 9 562 1 149 
9 872  949 12  800 

13  491 
197  661 
201  693 

a. Increase due to Metropolltan  Transport  Trust takeover of all but three private metropolitan bus companies. 
b. Increase due to Bus and Tram  Divlslon  (formerly  Metropolitan  Transport  Trust) of the State  Transport  Authority  takeover 01 a further two private bus companles. 
Source: AES (lQ8ld). 



TABLE 11.5-AVERAGE ANNUAL VEHICLE KILOMETRES TRAVELLED BY BUSES OPERATED BY GOVERNMENT  AND 
MUNICIPAL  AUTHORITIES  BY STATE OR TERRITORY, YEARS ENDING 30 JUNE 1969 TO 1979 

r a w  
Year 
endmg 

New 
South  South 

30 June Wales Victorfa 
Western 

Oueensland Australia Australra Tasmania Territory  Territory  Australia 

Australian 
Northern  Capital 

~~ 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

40.8 40.4 
39.5 40.2 
37.8 41.4 
35.3 41.1 
36.2 43.7 
36.8 43.8 
35.5 40.8 
34.5 45.5 
36.9 45.7 
36.5 42.2 
37.9  43.1 

22.5 
33.8 
34.4 
34.8 
34.6 
34.2 
32.4 
34.5 
34.2 
35.5 
36.3 

49.6 
47.9 
44.4 
42.1 
44.7 
33.1" 
45.1 
45.5 
46.7 
42.9 
43.7 

47.6 
48.3 
49.4 
48.8 
46.8 
47.1 
47.6 
47.0 
46.3 
45.7 
45.1 

30.8  48.2  35.5  39.0 
31.4 
31 .O 

39.1 
50.6 

39.2 
35.6 

40.4 
39.7 

~~ ~ 

30.6  42.7 
29.6 

37.0 
42.1 

38.5 
38.5  38.9 

30.1  46.9  34.8 
30.3 

37.7 

30.1 
32.0  30.2 
31.3 

38.3 
27.3  38.1 

31.6  29.7 
32.9  30.6 

28.1  39.2 
35.6 

31.5  37.1  36.1  39.8 
39.1 

8. Attrlbuted  to  Metropolitan  Transport  Trust  takeover 01 all but tnree private  metropolitan bus carnpanles 
Sources: Tables 11.3 and 11.4. 



- 
TABLE 11.6-BUS USAGE BY FLEET TYPE BY STATE OR TERRITORY. 1979' U 2 

Fleet  type 
South 
New 

wales Victoria Oueensland Australia  Australia Tasmania Territory  Territory  Australia g a. 
South Western  Northern 

Australian 
Capital 2 

Total annual 
kilometres 
(millions) 

2 
Commercial  227.1  149.2  98.7  83.4  59.4  23.3  7.9 5.1 

e 
Government  65.2 

654.2 8 
12.9 

Private 59.5 
20.7  36.6  42.0 

48.1  14.4 
9.6 1.1 13.5 

13.7  14.9  6.8  0.1 
201.7 

Total  351.8  210.2  133.8  133.7  116.3  39.7  9.1  23.7  1018.1 
5.1  162.7 

Number of 
buses 

P 

Commercial 7 327 3 206  1611 2 269 1 008 
Government 

5 215 
1719 299  572 

235 112 20983 
838 

Private 
933 

3 420 3 025  847  466 11 
304 

873 
31 

895 
374 5 070 
277 

Total 12  466 8 539 4 651 3 344 4 049 1 778  277  763  35  867 
9 814 

Average annual. 
kilometres ('000) 
Commercial  31.1  31 2 51.8  26.6  23.2  34.7  45.4  31.4 
Government 

28.8 
37.9  43.1  36.3 

Private 
43.7 

17.4  15.9  16.5  15.3 
45.1  31.5  37.1 
17.6 

36.1 
14.6  8.6  18.3  16.6 

39.8 

Overall average 28.2  24.6  28.8  40.0  28.7  22.3  33.0  31.0  28.4 

a Buses have been categorised according to usage 
Commerclal-buses used far  comrnerclal purposes excludmg all buses Operated by government or 

Government-buses Operated  by government and munlclpal  authorities: and 
9 Prlvate-privately used micro-buses Statistics for the Commercial and prlvate  fleet types relate to 

the  year endlng 30 September 1979, while  StatiSllCS for government buses are for the  year ending 
30 June 1979. 

municipal  authorities: 

Note: Figures may not add to totals due 10 roundlng 
Sources: ABS (1981d and 198te). 



Appendix /I 

Finally, atrend towards the purchase of micro-buses for  private purposes is supported 
by  the  following  table  describing  recent  levels of new bus registrations. 
Table 11.7 indicates  that,  since 1980, purchases of 'large' buses (24 or more seats) 
have declined  while purchases of smaller buses have almost  doubled [to more than 
3200 vehicles  per annum or approximately 80 per  cent of total new bus registrations). 
Consequently, the combination of  high  rates  of new micro-bus sales and low rates 
of  utilisation have led  to a gradual  reduction in the average utilisation of the total 
bus fleet. Further  reductions  are likely should  the  trend towards greater  private 
ownership of micro-buses be maintained 

TABLE 11.7-NEW BUS REGISTRATIONS BY SEATING CAPACITY,  YEARS 
ENDING 31 D E C E M B E R  1980 TO 1982 

Year  ending 
31 December  up to 23 Seats or more seats  regrstrations 

Total bus 

1980 
1981 

1 067 2 921 

1982 3 236  896 4 132 
3 364 

Source: AOAPS, reponed in Truckand B~sTransporIatian (1983) 

Buses with Buses with 24 

1 854 
2 534 830 

TOTAL  VEHICLE KILOMETRES TRAVELLED BY COMMERCIAL  VEHICLES 
Thls  section  derives  estimates of  total  vehicle  kilometres  travelled,  classified by  type 
of commercial vehicle and state of registration,  that  are  consistent with the  vehicle 
registration  data  reported in Table 11.2. and Survey of Motor Vehicle Usage estimates 

the  empirical  analyses of the number of  vehicles on register to be linked with analyses 
of average  annual kilometres  travelled  given in Table 5.3. These estimates enable 

of total  vehicle  kilometres  travelled  described  In Chapter 6. 
Survey estimates  of the total number of kilometres  travelled  by all vehicles in each 
of the  categories of  light commercial, rigid trucks, articulated trucks,  other  truck- 
type vehicles and buses during  the  four  years ending 30 September 1971,  1976, 
1979 and 1982, are  given in Table 11.8. 
Cautlon needs to be exercised when comparing estimates from one Survey with 
another. A  comparison of Table 11.8 with the vehicle  reglstration  data  given above 
reveals  significant  differences between  movements in total V K T  and the number of 

travelled  by  light commercial vehicles  registered in Western Australia is 10 per  cent 
vehicles on register. For example, the 1982 preliminary  estimate of total  kilometres 

lower  than  the 1979 estimate. However, over  the same three year period  the number 

cent. 
of light commercial vehicles  registered in Western Australia  increased  by 10 per 

While  differences of this  nature may be partly due to actual changes in vehicle usage 

vehicles used in States  other than their  State of registration) many of the 
(such as changes in the average distance  travelled  per  vehicle and the number of 

inconsistencies between survey  estimates of total VKT and vehicle  registration  data 
appear to be due to  the  introduction of changes to the  vehicle  classifications used. 

data undertaken in 1976. However, i t  is also apparent that with each successive 
Previous  discussion has referred  to a major reclassification  of the  vehicle  registration 

Survey, a number of changes to the  vehicle  classifications  used in the Survey  have 
been implemented. Generally  these have had a relatively minor  effect on the  major 

category of other  truck-type  vehicles has been much  more significant. In either case, 
commercial vehicle  categories. However, Table 11.8 indlcates  that  the  effect on the 

i t  is important  to  realise  that  the above estimates of  total  kilometres  travelled from 
different  survey  years  are  not  necessary comparable, 
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N m TABLE 11.8-TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES BY VEHICLE  TYPE AND  STATE OF 2 
m 

REGISTRATION,  YEARS  ENDING 30 SEPTEMBER 1971,1976,1979 AND 1982 
(millrons) 

New 
South 
Wales'  Victoria Queensland Australia'  Australia Tasmania 

Year  ending 
30 September 

South Western 

Light commercialC 
1971 2 966.2 2 085.9 1 397.4  754.3  1113.5  249.9 
1976 
1979 
1982p 

Rigid trucks' 
1971 
I97fi 

4 038.5  3311.9 2 021.5 1 089.5 1 477.3  351.2 
5 177.4 3 307.3 3 460.5 
5 801.7 

1430.2 2 118.6 
3 480.1 

434.0 
3 686.2 1 499.5  1913.0  570.8 

2 175.2 1 374.5 
1 875.4 

857.3 
1379.7  1352.2 

703.2  715.9 
551.2 

175.4 
724.8  148.5 

1979 2 227.5 1 538.9 
1982p 3 298.9 1 909.7 

~. ~ ~ 

887.9 502.7 713.6 166.5 
1303.3 634.9 1 073.3 197.2 

Articulated truckse 
1971  533.9  462.2  171.7  200.7 
1976  693.4  484.7  202.3  387.8  167.0 

164.0 

1979  946.5  646.6 
1982p  1031.1 

337.6  392.0 
757.5  449.6  400.5 

202.8 
275.2 

39.5 
69.7 
82.0 
85.5 

vehicles' 
Other truck-type 

1971  41.8  7.0 12.1 
1976 

25.6 
129.2 

7.0 
66.4  122.7  41.9 

1 .o 
1979 

45.4 
149.9 

14.5 
105.6 

1982p 
40.6 

112.0 
74.6 

47.9  32.5  13.5  4.5 
65.7 

26.7 
20.3 

Busess 
1971 
1976 
1979 

242.7  139.0  94.6  78.9  73.9  27.5 

375.5  210.2  133.8  142.8 
na na 

116.3 
na 

39.7 
na na na 

1982 
~~ 

na na na na na na 

4 
2 4' 

Austrelia 
0 

g 
T 

8567.3 8 
12  289.9 
15  928.0 
16  951.2 

6 001.4 
6 031.8 
5 837.2 
8 417.2 

1572.1 
2 005.0 
2 607.4 
2 999.5 

94.4 
420.2 
456.9 
237.1 

656.8 
na 

1 018.1 
na 



TABLE II,8(Cont)"TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES BY VEHICLE TYPE AND STATE 
OF REGISTRATION, YEARS ENDING 30 SEPTEMBER 1971,1976,1979 AND 1982 

- (millions) 

Year  endrng 
30 September 

New 
South 
Wales'  Wctoria Queensland Australiab  Australia Tasmania Australia 

South  Western 
.~ 

Total  commercial 
1971 5 959.8 4 087.2 2 528.0 
1976 na 

1 744.1 2 079.4 
na na na 

493.3  16  892.0 

1979 8 876.8 5 808.6 
na na 

4 660.4 2 542.5 
na 

1982 na 
3 217.0  742.6 

na na na na na na 
25  847.5 

a New South Wales Includes  the  Australian  Capital  Terrttory. 
b South Auslralla lncludes the Northern Territory 
c In the 1971 survey, utilities, panel vans, ambulances, hearses and r q d  1wCks wlth carrying capaclly less than l ton were classified as lhght commercial vehlcles 

d. The 1971 average of kilometres  travelled  by r g d  trucks is based on dmances travelled by all rlgid  trucks wllh a Carrylng  capacity of 1 lon or more and all articulated 

e In 1971, the average distance  travelled is calculated over all articulated trucks. with a carrying capacity of 8 tons or more. 
f Ambulances and hearses,  classified  as  lhght commercial vehlcies ~n the 1971 survey, were included a6 other  lruck-type  vehlcles in the later surveys. Major changes 

g. Kllomelres  travelled  by privately Used buses and bus fleets not opelahg at leas1 one bus for hire and reward m 1976 are not available Eslimales  for 1982 are 

p, preliminary 
na not available 
Sources' ABS (1973b. 1978,1981d. 1981e. 19811) and unpublished preliminary figures forSurvey of Matorvehicle Usage, Twelve Months ended 30 September 1982 

In later surveys, vehicles were classified  solely on the b m s  of the body type  recorded by  the  registratfon  authorilles. 

trucks  wllh a carrying  capactly of under 6 tons 

to lhlS category were also lmplemenled wlth the 1987 Survey. 

also not available. 
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yield estimates of the number of  vehicles  in use which are  often  significantly  different 
In addition  to  the  lack of consistency  over  time, Surveys of Motor Vehicle Usage 

from the number of vehicles on register, and relate  to the  year ending 30 September 
rather than to  the  year ending 30 June, as do the  vehicle  registration  data. 

as the  product of the number of  vehicles on registers  at 30 June 1972, 1977, 1980 
Therefore,  a second set of estimates of  total VKT  was derived. These  were calculated 

and 19821 and Survey estimates of average vehicle  kilometres  travelled  during  the 
years  ending 30 September  1971,1976,1979 and 1982 respectively. 
This  procedure,  based on vehicle  registration  data  rather than  survey  estimates of 
vehicles in use, was repeated  for each type of  vehicle  fleet  registered in each State. 
In this manner, estimates of total V K T  were derived which reflected  both  the average 
level of vehicle usage and the number of  vehicles on register. To achieve  consistency 
with the 1977, 1980 and 1982 estimates of total VKT, the numbers of vehicles on 

introduced in 1976. 
registersat30June1972wereadjustedsoastoconformwiththevehicleclassifications 

30 June 1972, 1977, 1980and 1982 are  given in Table 11.9. 
'Derived'estimates of the total number of kilometres  travelled  during  the  years ended 

THE AUSTRALIAN ROAD FREIGHT TASK 
Table11.10indicatesthenumberoftonnesconsignedandtonne-kilometresperformed 
by commercial vehicles,  classified by  vehicle type and State of registration  during 
the  years  ending 30 September 1971,1976,1979 and 1982. 

1. AI the lime 01 wrlling, the numbers of various comrnerclal vehicle types on reglster 81 30 June 1983 
were not available. 
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TABLE 11.9-ESTIMATES OF TOTAL VEHICLE KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES  BY  VEHICLE TYPE AND 
STATE OF REGISTRATION. YEARS ENDING 30 JUNE 1972.  1977.1980 AND 1982 

(milions) 

Year  ending 
30 June 

New 
Soufh South 
Wales'  Vrctoria Queensland  ~~stralfa'  Ausfralla Tasmania ~ustraiia' 

Wesfern 

Light commercial 
1972' 
1977 
1980 
1982P 

1972' 
1977 
1980 
1982p 

Rigid trucks 

Articulated trucks 
197Zd 
1977 
1980 
1982" 

vehicles 
Other truck-type 

1972' 
1977 
1980 
1982" 

Buses' 
1972 
1977 
1980 
1982' - 

3 938.0 
4 294.5 
4 982.2 
6 182.4 

1 783.5 
1 968.2 
2 637.0 
3 432 1 

557.8 
697.6 

1 110.2 
962.1 

142.8 
99.4 

171.6 
211.5 

283.0 
na 

403.3 
447.6 

2 025.8 
2 924.5 
2 785.9 
3 012.3 

1 664.2 
1 924.7 
2 238.2 
2 666.1 

408.2 
446.8 
644.4 
eo1.9 

61.4 
18.6 

111.3 
124.0 

148.5 
na 

223 9 
260.5 

2 127.1 
3 153.9 
3 663.1 
3 887 0 

536.0 

721.4 
682.0 

1111.6 

219.8 
192.3 

357.9 
457.9 

21.1 
58.0 
43.4 
54.6 

96.2 
na 

149.8 
174.5 ____ 

1139.6 
1 098.4  1481.1  337.5 

1577.5  366.1 
1 417.8 
1 557 3 

2 041.1  443.2 
2 040.5  557.4 

588.6  642.0  136.6 
583.8 
596.1  924.1 

800.1 161.4 
1 81 .o 

636.9 1 184.9  198.9 

338.7 
433.2 

171.9 
183.3 

56.3 
58.1 

371.8  222.7 
391.4  303.9 

80.5 
91  .S 

51.5 
15.7  44.6 

50.1 11~8 
2.2 

87.6  90.5 
na 

29.3 
na na 

153.7  129.2 
150.9 

44.6 
141.7  44.0 

11 007.9 
13  456.1 
15  333.3 
17  236.9 

5 350.9 
6 120.2 
7 297.8 
9 230.5 

1 725.2 

2 639.4 
2 038.8 

3 156.8 

201.6 

490.0 
375.6 

570.4 

735.1 
na 2 

1 104.5 g 
1219.2 2 

-. - 



TABLE Il.S(Cont)-ESTIMATES OF TOTAL VEHICLE  KILOMETRES  TRAVELLED BY COMMERCIAL VEHICLES  BY  VEHICLE 
TYPE AND STATE OF REGISTRATION,  YEARS  ENDING 30 JUNE 1972,1977,1980 AND 1982 

V 

3 (millions) m 

New 
0 

30 June 
Yearending South South 

Wales'  Victoria Queensland Auslraliab  Australia Tasmania Australia' 
western 

Total commercial' 
1972' 6 661.7 4 265.3 2 972.7 2 129.0 2 430.1  561.9  19  020.7 
1977 

~~ 

"l "R na na na na na .". . 
1980 9 156.2 6 00317 4 935.6 2 614.4 3 388.4  766.7 26 665.0 

. .- . . .. 

1982p 11  383.8 6 664.6 5 665.6 2 821 .S 3 747.3  910.9  31  413.8 

B New South Wales Includes  the  Australian  Capttal  Territory. 
b. South Australia  includes  the Nonhern Territory 
c Australian kilometres  travelled  are  the sum of the six State estimates. 

e. Estimate  obtained from the  analysis discussed ~n this Paper (see Chapter 7 and Tables V1.20 and V1.21 in Appendix VI). 
d. Adjusted  estimate based an an estlmate of the number Of vehicles on reglster  adjusted to conform to post-1976  CiaSSlfiCatiOns of vehicle  type. 

1. The s m  of the bus lleet was not  signiflcantiy  altered  by  the  classification changes  mplemsnled in 1976, Hence, an adlustment to the  estlmates Of kllometres 

g. Total commercial  vehcie ktiornetres travelled are the Sum Of the five vehicle-type estrmams. 
p preliminary 
na not  available 
Note:  Figures may not add to totals due to rounding. 
Source: B T E  estimates. 

travelled by buses durmg the Y B B ~  ending 30 June 1972 was not requbred. 



TABLE 11.10-TONNES CONSIGNED  AND  TONNE-KILOMETRES  PERFORMED  BY  VEHICLE TYPE AND  STATE  OF 
REGISTRATION,  YEARS  ENDING 30 SEPTEMBER 1971,1976, 1979AND 1982 

State of regislralion 
and vehicle type 

New South Wales' 

Tonnes (millions) 
1971  1976  1979  1982  1971  1976  1979  1982 

Tonne-kilometres  (millions) 

~. 

Llght  commercial 12  18  17 na 385  535 
Rigld  trucks 183 

640 
161  192 4 036 4 643 

867 

Articulated  trucks 
na 

65 
3 859 

89 122 na 5 408 7 912 1 1  508  13  708 
6 215 

Total 261  268  331  31 5 9 652  12  483  16  790  20  790 

Light  commerclal 
Rigid  trucks 

8 13  18 na 286  460 
106  98  120 

438  41 9 

Articulated  trucks 52 
na 2 408 

44 
2 715 

60 na 4 173 4 974 
3 499 3 664 
7 542 9 699 

Total 167  155  197  174 6 867 8 149 1 1  480  13  782 

Light  commercial 4  4 16 na 113 200  647  583 
Rigid  trucks 78 
Articulated  trucks 

88  87 na 1 343 
21 32 

1 683 
43 na 1 506 

1 959 2 651 
1 980 3 983 5 619 

Total 103  124  146  21 7  2 961 3 862 6 590 8 853 
South  Australiab 

Rigid  trucks 
Light commercial 2 5 7 na 

67  60  58 
98  163  186  171 

Artlculated  trucks 
na 

17  24  32 
1 640 1 475 1 485 

na 2 229 5 762 5 534 6 393 
1 498 

Total 87  89  97  98 3 967 7 400 7 205 8 062 

Light commercial 3  6  8 
Rigid  trucks 57 

na 132  189  261  308 

Artlculated  trucks 
60  74 na 1 360 1 787 

20  22  25 na 1719 1 735 2 425 
1 965 2177 $ 

Total 80  88  106  113  3211 3 710 4 652 6366 2 

Victoria 

Queensland 

~~~ 

~~ 

Western  Australia 

3881 2 

- - 



TABLE II.lO(Cont)-TONNES CONSIGNED AND TONNE-KILOMETRES PERFORMED BY VEHICLE TYPE AND STATE OF m 
'0 

REGISTRATION. YEARS ENDING 30 SEPTEMBER 1971.1976.1979 AND 1982 3 
State of registration 
and venicle  type 1971  1976  1979  1982  1971  1976  1979  1982 

Tonnes (millions) Tonne-kilometres (millions) 
01 a 

Tasmania 
Light commercial 1 1 2 na 24  59  69 
Rigid  trucks 16  19 

30 
20 

Articulated trucks 
na 

7 12 14 na 896  949 
350 389 
31 3 

452 
677 

495 

Total 
~~~~.~ ~~ ~~~~ 

24  32  35  33  687 1 095 1 407 1513 

Australia 
Llght commercial 31  48 66 na 1 038 1 576 2 232 
Rigid  trucks 508  486  550 na 10  960 

2 418 

Articulated  trucks 182  223  296 15 347  23  040  31  880 40 248 
12  084  14  004 

na 
16 701 

Total 721  756  91 3 950  27  344  36  701  48  124 59 367 

a. New South Wales includes the Auslralian Capltal Terrltov 
b South Australia includes the Northern Territory. 
na not availsble 
Note Flgures may no1 sdd to 1oralS due to roundmg. 
Sources. AB5 (1973b. 1978,1981f  and 19831). 



APPENDIX  Ill-DERIVATION OF THE ECONOMIC ACTIVITY 
INDICATOR 

Several  techniques of summarising the  six  'productlon  variables'  (value of retail  sales, 
farm  production. work done  on dwellings and other  buildings,  minerals and 
construction  materials,  plus  value added in manufacturing) were considered and 
applied to the  data in each State. 
In the  first  Instance,  factor  analysis was used. It provided a good summary of the 

two factors  generally  explained between 80 and 90 per  cent of the  total  variability 
data in the first two factors  (linear combinations of the  'production  varlables'). These 

in the  data. However, while  able  to  explain a large  proportion of the  information 
in the  data,  'production  factors'  did  not  correlate  well with vehicles on register That 
is, although  providing a good summary of the  data,  factors  falled to isolate those 
aspects of activity  In  thesix  sectors which  had an impact on the  size of the  commercial 
vehicle  fleet Each 'production  variable' is an aggregate measure of activity in the 
corresponding  sector and hence is influenced  by changes in a variety of Soclal and 
economic conditions.  Therefore, changes in its value  are  the  net outcome of a large 
number of interacting  effects, so that  the  variable  contains a wealth of information, 

'production  factors'  estimated  by  factor  analysis were not  considered  suitable for 
much of which is  irrelevant to that  sector's usage of  road  transport. Hence, the 

inclusion  in models of  vehicles on register as indicators  of economic activity. 
A second approach to combining the  variables  used  canonical  correlation  analysis 
to give  further  insight  Into  the  relationship between  the level of economic activity 
and vehicles on register.  In  general, a canonical  correlation  analysis  considers  the 
relationship between two sets of variables, one of which may be  dependent on the 
other  but  not  necessarlly so. The analysis  derives  linear  combinations  (canonical 
varlates) of the  variables  in each set such that  the  (canonical)  correlation between 
the  variates is maximised. In this study,  the first canonical  variate was derived from 
the  six  'production  variables'  while  the second variate  represented  the number  of 
vehicles on register. 
Unlike  factor  analysis.  canonical  correlation  analysis does not  attempt  to summarise 
thetotal  information  contentofthe'production  variables'.  Rather,  thecanonicalvariate 
attempts to  explain as much as possible  of  the  variance  in  vehicles on register.  uslng 
only  that  part  of  the  information  contained in each  'production  variable'  which is 
relevant  to  road  transport  (as measured by changes in  vehicle  fleet  size). That is, 
alinearcombinatlon  (orcanonlcalvariate) ofthes~x'productionvariables'wasderived 
which best  fitted  vehicles on register. The estimated  coefficients  of  the  varlate  indicate 
the  relative  weightings to be glven  to each 'production  variable'  (the degree of 
influence  exerted by  each sector on the  size of the  commercial vehicle  fleet). 
The canonical  variates  generally accounted for almost all (92 to 99 per  cent) of 
the  variance in  vehicles on register. The  number and  type of  'production  variables' 
with  significant  weightings  varied between States.  Whlle  providing some insight  into 
the  relationship between the  'production  variables',  the  canonical  variate  failed to 

slze  Nevertheless,  the  analysls  gave  an  indication  of how suitable  linear  functions 
recognise  the  impact of ABS vehicle  classification changes and cost  factors on fleet 

of the  'production  variables'  might  be  derived and used in a regression model. 

dependent variable, was used to develop  the  required  Indicator of economlc activity. 
Finally,  the procedure of stepwise  regression, with vehicles on register as  the 
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Building up from the most general model (describing  the number  of vehicles on 
registerbyitsaveragelevelduringthestudyperiod),theeffectoftheABSclassification 
change  on the  registration  data was removed by  the  addition of a d u m m y  variable 

The variance in vehicles on register left unexplained by this simple two part model 
(taking  a  positive  value  for  the  years 1972 to 1976, but having a  zero  value thereafter). 

was then  calculated. Those'production variables' which  gave a statistically  significant 
f i t  to  this  'residual' were then combined to form the  indicator  of economic activity 
for  the corresponding State and vehicle  type. The indicator formed by this process 
is conceptually similar to the  production  factors  described above, although, like the 
canonical  varlates, more selective use is made of the  information  contained in the 
'production  variables'. 
Theaboveprocedurewascontinuedtocompletetheformulationofamodelofvehicles 
on register. That is,  following  the stepwise inclusion  of  the d u m m y  variable and 
derived  Indicator  of economic activity. the  residual  variance in vehicles on register 
was again  calculated. Any of the  production  variables  not  represented in the  indicator 
and variables  describing  vehicle purchase and operating  costs were  added to  the 

was repeated until the  residual was reduced to  the  extent  that no further  statistically 
model i f  they  explained  a  significant  proportion  of  the model's residual. The process 

significant  explanatory  variables  existed. 
Variables added to  the model in  this second stage of development have been termed 
'secondary variables'. The few  secondary production  variables added to the models 
explained  only  a  very  small  proportion (1 to 2 per  cent) of the  variance in the number 
of vehicles on register. 
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APPENDIX  W-ESTIMATION OF COMMERCIAL VEHICLE 
DEMAND  MODELS 

Thisappendix presentsthestatistical  results obtainedfromtheestimation of empirlcal 

included in  this Paper. The models attempted to represent the  functional  relationship 
models described in Chapter 6. These results were used to derive  the  forecasts 

betweenthedemandforroadtravelforcommercialpurposes(indicated bythenumber 
of commercial vehicles on register or total  kilometres  travelled by commercial 
vehicles) and incomelproduction levels,  population and vehicle purchase and 
operating  costs.  Results from the estimation  of  three forms of  model discussed in 
Chapter 6 are  given in this  appendix'. These relate: 

an indicator  of economic activity and  an index of average vehicle purchase costs 
to the number of light commercial vehicles,  rigid  trucks  or  articulated  trucks on 
register (Model 4 of Chapter 6); 
population and a  time dependent variable t (representing changes in 'community' 

5 of Chapter 6); and 
income) to the number of buses or other truck-type  vehicles on register (Model 

the number of vehicles and  an index of average vehicle  operating  costs to total 
kilometrestravelled  by  light commercial vehicles,  rlgid trucksand articulated  trucks 
(Model 6 of Chapter 6). 

Exceptforbuses,modelsofthenumberofvehiclesonregisteralsoincludedadummy 
variable to reflect changes in ABS vehicle  classification procedures introduced in 
1976. 
Models of the number of vehicles on register were estimated for each State and 
Australia, from 10 years of time-series  data  covering  the  period 30 June 1972 to 

were estimated from pooled  data, namely, estimates of total  kilometres  travelled  by 
1981 inclusive. While also yielding  estimates at the  State  level, models of  total V K T  

vehicles  registered in each of the six States of Australia  during 4 years between 

types of commercial vehlcles  (light commercial vehicles,  rigid  trucks and articulated 
1972 and 1982. V K T  models  were estimated  separately  for each of the  three major 

trucks)  using the estimates of total V K T  derived in Appendix I 1  (see  Table 11.9). 
The equations  developed from each of these three forms of model are  presented 
belowz. The following  abbreviations  are used: 
L C V  the number of  light commercial vehicles on register ('OOO), 
FIT the number of rigid  trucks on register ('000), 
A T  
O T T V  the number of other  truck-type  vehicles on register, 

the number of articulated  trucks on register, 

BU 
VLCV the total number of  kilometres  travelled  by  light commercial vehicles 

the number of buses on register, 

(millions), 

1. Estimation leSUltS for the  Other made1 described I" this Paper, relating  to long dlrtance  road  freight, 
ere given m Table V 1 

2. The values in brackets  lndlcate  the  signillcance 01 coefflcient estimates (or m repeated samples, the 
probability of coefflcient  estimates b a n g  statls1Ically sgniflcant). Each gves the upper la11 probability 
asmlated w t h  the '11 Statistic equal to  the  absolute value 01 the Coelllctent estimate  divlded  by Its 
standard error. R2 is a measure 01 the explanatory power of the  equations. 

135 



BTE Occasional Paper 60 

VRT the  total number of  kilometres  travelled by rigid trucks  (millions), 
VAT the  total number of  kilometres  travelled by articulated  trucks  (millions), 
DV a dummy variable with value one for  the first 5 years  of  the  estimation 

Ix a dummy variable taking the value one in State 'X and zero  elsewhere, 
period and zero  thereafter, 

t 
lEAx  the  indicator  of  economic  activity  for  State 'X, 

the 't'th year in the  estimation  period  (t=l in 1972), 

RFP the  gross  value  of  farm  production  (1979-80 $m), 
RH6 the  value of work  done  on  dwellings  (1979-80 $m), 
POP the  size  of  the  population ('000 persons), 
NSW New South  Wales 
VIC 
QLD Queensland 

Victoria 

SA South  Australia 
W A  
TAS 

Western  Australia 
Tasmanla 

AUST Australia 

NUMBER OF VEHICLES ON REGISTER 

Light commercial vehicles 
NSW: In LCV = -5.83 - 0.25 DV + 1.22 In IEANsw, R' = 0.99 

(.001) (.OOO) (.OOO) 
VIC: In LCV =-l546 + 0.06 DV + 1.62 In lEAvlc + 0.53 In RFP 

(.OOO) (0.014) (.OOO) (.001) 
f 0.30 In RHB, R' = 0.98 
(.002) 

QLD: In LCV = -3.59 - 0.44 DV + 0.98 In IEAQLD. R' = 0.97 
SA: In LCV = 4.22 - 0.39 DV + 1 02 In IEAsa, R'= 0.98 

(.l%) (.OOO) (.006) 

(.log) (.OOO) (.007) 
WA: In LCV = -6.72 - 0.28 DV + 1.31 In IEAwr, R2 = 0.98 

(.014) (.001) (.001) 
TAS: In LCV = -3.01 - 0.27 DV + 0.56 In IEATAs. R' = 0.95 

AUST: In LCV = -7.70 - 0.21 DV + 1.22 In IEA&usr 
(239) (.OOO) (.030) 

(.008) (.OOO)  (.OOO) 
+ 0.18 In RFP, R' = 0.99 
(.082) 

Rigid trucks 
NSW: In RT =-l1 02 + 0.24 DV + 1.51 In lEANsw + 0.18 In RFP, R'= 0.96 

VIC: In RT =-l514 - 0.24 DV + 1.66 In IEAw + 0.47 In RFP 
(.001) (.OOO) (.OOO) (.068) 

(.002) (.OOO) (.OOO) (.004) 
+ 0.21 In RHB, R' = 0.99 
(.024) 

QLD: In RT = -2.96 + 0.48 DV + 0.75 In IEAom, R'= 0.97 

SA. In RT = -1.08 + 0.15 DV + 0.57 In IEAsr. R* = 0.96~ 
(.075) (.OOO) (.002) 

(.337) (.OOO) (403) 
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WA: In RT = -8.67 + 0.10 DV + 1.46 In IEAwr, R' = 0.91 
(-003)  (.078) (.OOO) 

TAS: In RT = -3.33 + 0.27 DV + 0.51 In IEATAs, R' = 0.90 
(.127) (.OOO) (.OZO) 

AUST In RT = -7.51 + 0.13 DV + 1.16 In IEAAusr + 0.15 In RFP, R* = 0.91 
(.007)  (.003) (.OOO) ( 109) 

Articulated  trucks 
NSW: In AT = -3.63 - 0.02 DV + 1.39 In IEANsw, R' = 0.94 

VIC: In AT =-l042 + 0.14 DV + 1.65 In lEAvlc + 0.20 In RHB 
(.093) (.425) (-000) 

(.013) ( 002) (.OOO) (.038) 
+ 0.45 In RFP, R' = 0.94 

(.007) 
QLD: In AT = -0.18 - 0.14 DV + 0.99 In IEAoLo, R'= 0.91 

(-939) (.034)  (.005) 
SA: In AT = -5.01 - 0.44 DV + 0.67 In IEAsr, R'= 0.96 

(.006) (.OOO) (.OOO) 
WA: In AT = -3.78 - 0.04 DV + 1.40 In IEAwA, R' = 0.96 

TAS: In AT = -0.51 - 0.37 DV + 0.68 In IEATas, RZ=099 
(.064)  (.376) (-000) 

(.737) (.OOO) (-001) 
AUST: In AT = -3.86 - 0.01 DV + 1.22 In lEAlusr + 0.19 In RFP, R* = 0.97 

(.071) (-622) (.OOO) (.053) 

Other  truck-type  vehicles 
NSW: OTTV ~- - 1.45 ~ 0.92 DV + 0.061 t, R' = 0.99 

~- ~ 0.50 + 0.19 t, R* = 0 80 
pop (.OOO) (.OOO) ( 016) 

VIC: OTTV 

(040) (.OOO) 
QLD: OTTV - -~ 

pop (.OOO) (.OOO) 
1.21 - 1.06 DV + 0.041 t, R2 = 0.99 

(.on) 
SA: _ _ ~  OTT' - 1.87 - 0.53 DV +0.218t, R'= 0.97 

(.001) (060) ( 00' 1 
WA. OTTV -= 3.31 - 2.53 DV + 0.136t, R* = 0.99 

pop (-000) (.OOO) (.005) 
TAS: OTTV ~- 

pop (-449)  (.068)  (.031) 
~ 0.86 - 1.61 DV + 0.351 t, R* = 0.93 

AUST: OTTV 
~~ 

pop (.001) (.002) 
~ 1 32 - 0.79 DV T 0.125t, R* = 0.98 

(.003) 

Buses 

NSW: ~- - 1.78 L 0.104t,RZ=099 
pop (.OOO) (000) 
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VIC: 
__- B" - 138 + 0.113t,RZ=0.99 
p o p  (.OOO)  (.OOO) 

p o p  (.OOO) (.OOO) 

p o p  (.OOO) (.OOO) 

p o p  (.OOO) ( 000) 

OLD: BU 
~ = 1.40 + 0.096 t, R* = 0.77 

SA: 
~- - 2.22 + 0.054 t, R* = 0.94 

WA: BU -= 2.13 + 0.158 t, R' = 0.90 

__- - 3.25 + 0.154 t, R' = 0.93 
p o p  (.OOO) (.OOO) 

~- - 1.73 + 0.107 t, R'= 0.99 
p o p  (.OOO) (.OOO) 

TOTAL  VEHICLE  KILOMETRES  TRAVELLED 

Light commercial vehicles 
In VLCV = 2.413 + 0.01 l y l c  - 0.09 l Q L D  + 0.04 lsA + 0.13 IwA -I 

(.OOO) (.854) (.MO) (.701)  (.168) 

(377) 
0.03 ITAS + 1.078 In LCV. R' = 0.99 

(.OOO) 

Rigid  trucks 
In VRT = 2.011 - 0.04 ly l c  + 0.03 laLD + 0.01 IsA + 0.15 IW A  + 

(.005) (.592)  (.835)  (-976)  (.310) 

(.417) 
0.27 ITAs + 1.177 In RT. R' = 0.99 

(.OOO) 

Articulated  trucks 
In VAT = 2.975 + 0,lZ ly l c  + 0.04 IO L D  + 0.69 IsA + 0.53 I W A  + 

(.OOO) (.l871  (.709) (.OOO) (.006) 
0.94 lTlS + 1.390 In AT, R' = 0.99 
(.004) ( ,000) 
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APPENDIX V-INTERCAPITAL CITY NON-BULK  ROAD FREIGHT 
MODELS 

The intercapital  city non-bulk road  freight  task is an important component  of the 
total roadfreighttask performed by heavycommercialvehicles. In 1982approximately 
one-fifth  of  all road  tonne-kilometres were performed on Interstate  routes (ABS 19831) 
This appendix presents  empirical models for this type of road  freight, which indicate 
the  effects  of changes in income and road and rail  freight  rates on the number 
of tonnes consigned. 

MODEL@) SPECIFICATION 
The main objective is  to model  tonnes of non-bulk freight consigned between 10 
pairsof  fivecapital  cities' (Sydney, Melbourne, Brisbane, Adelaideand Perth).  Freight 
movements to and from Tasmania's capltal  city were excluded in view of the 
multimodal  nature of the  journey.  Simllarly,  freight movements to and  from the Cities 
of Darwin and Canberra were not  taken  into account because of  their minor nature 

other  four  capitals, and between Brisbane and Adelaide, two  models  were specified. 
In view of the relatively  small amount of  freight  transported between Perth and the 

The first applies  to  the  five major city  pairsz,  while  the second relates  to  the  total 
10 city pair9 
Tonnes of non-bulk frelght consigned between capital  cities may depend  on several 
factors such as road  freight  rates  (reflecting  the  effect of the  service's own price), 

and  demographic factors such as  the level  of economic activity and population. 
rail  freight  rates (to take account of intermodal  competition), and other economic 

The road  freight  rate  (or  the  ratio  of  roadlrail  freight  rates), and gross  domestic 

considered in the  empirical work reported below apart from three d u m m y  variables 
product,  both expressed in real terms. were the  only two independent variables 

was derived from the  published  rates  of major freight  forwarders  for a 10 000 kg 
reflecting seasonal variations in tonnes consigned4, An index of road  freight  rates 

consignment of door-to-door interstate  frelght  over  various  routes (BTE  1984~).  The 
rail  freight index was derived from the  published  rates  for a forwarding  agent  for 
a van  from Melbourne to Sydney (Vic  Rail,  personal communication). 
Models of the  following form were speclfied? 

Tonnes consigned = f (road freight  rate, gross  domestic  product, 
seasonal d u m m y  variables) Model 7 

1. Datawere Oblained from an ABS unpublished developmental collection. which covered contractors who 
moved a Iota1  of 10 000 tonnes or more per annum at the Commencement 01 the  COlleCtion 

2. These m y  pairs are: Sydney-Melbourne, Sydney-srisbane, Sydney-Adelaide, Melbourne-Brlsbane and 
Melbourne-Adelaide. 

3. In addltmn to the above city  peips, the followmg pairs were included Sydney-Perth, Melbourne-Perth. 
Brlsbane-Adelaide. Brisbane-Perth and Adeiabde-Perth 

4 Note that  while the use 01 Ihe  roadIraq1  frelght rates Index  avoids  the dllflcultles Of estlmatlng each 
effect  separately (caused by  high correlation between road and rail  lrelght rates), thlS practice Implies 
that  elasticities  of tonnes consigned with  respecl to road and rail freight  rates are Of the same magnitude 
That is, a 1 per cent lall in road  freight  rates has Ihe same effect 8s 1 per cent  increase in  rail frelght 
rsles on tonnes canslgned by road.  This may or may no1 be the case. 

5 For earler 0TE models of  this farm. see Smbth (1977) and BTE (1979b). 
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APPENDIX VI-COMMERCIAL  VEHICLE  PROJECTIONS 

Part B.  Average V K T  

Part C. Total 

This  appendix presents  projections to the  year 2000, of the number of commercial 
vehicles on register, and average and total  vehicle  kilometres  travelled (VKT). as 
described in Chapter 7. The projections  are  defined by vehicles'  State of registration 
and are  given  for each vehicle  type. Furthermore, to facilitate comparisons between 
States and over  time, rates of average  annual  growth  have been derived from each 
of the  projections  of  the number of vehicles on register and total VKT. 
The contents of this appendix are ordered  as follows, with the numbers of Separate 
tables of growth rates  given in brackets. 

Part A. Number of vehicles 
Table Number@) Vehicle Type 
VI.1  (V1.2) 

on register  vehicles 
Light commercial 

V1.3  (V1.4)  Rigid  trucks 
V1.5 (V1.6) 
v1.7 

V1.8 
v1.9 

Articulated  trucks 
Other truck-type 
vehicles 
Buses 

vehicles 
Light commercial 

v1.10 Rigid  trucks 
VI.11 Articulated  trucks 
VI 12 Other truck-type 

vehicles 
V1.13 Buses 
'4.14 (V1.15) Light commercial 

V1.16  (V1.17) 
vehicles 
Rigid  trucks 

VI.18  (V1.19) Articulated  trucks 
v1.20 Other truck-type 

v1.21 
vehicles 
Buses 

travelled  by commercial vehicles  obtained  by adding together  the  tables in Parts 
Projectionsofthetotalnumberofcommercialvehiclesonregisterandtotal kilometres 

A and C respectively,  are  given In Chapter 7 (Tables 7.2 and 7.5). These  were 
subsequently  used to obtain  projections of average kilometres  travelled  per 
commercial vehicle (Table  7.4). 
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PART  A-NUMEER OF VEHICLES ON REGISTER 

TABLE VI.l-PROJECTED NUMBER OF LIGHT COMMERCIAL VEHICLES BY 
STATE OF REGISTRATION, 1985 TO 2000 

AS at 
30 June 

1972‘ 
1982‘ 
High growth 
projections 
1985 

1995 
1990 

2000 
Median growth 
projections 
1985 
1990 

2000 
1995 

Low growth 
projections 
1985 
1990 
1995 

South 
New 

Wales’  Victoria Queensland Australia’  Australia Tasmanra Australia 
South  Western 

227.0  132.4  155.9  71.2  74.6 
339.2  181.4 

24.7  685.8 
266.8  91.4  117.3  32.7 1 028.7 

377.9  200.6  306.3  97.7  136.4  35.0 1 153.9 
468.7  245.1 
571.1  294.6  505.9  126.8  238.8 

394.6  111.8  183.3  39.6 1 443.1 

675.7  348.5 
44.3 1 781.5 

627.8  141.6  295.5  48.8 2 137.9 

369.9  197.8  298.6  95.7  133.3  34.4 1 129.7 
442.8  235.9 
520.8  276.9 

369.0  105.8  172.2  37.9 1 363.6 
453.7  115.8  215.6 

594.4  320.2 
41.4 1 624.2 

539.6  124.9  257.4  44.3 1880.8 

362.0  195.0  291 .l 93.6  130.3  33.9 1 105.9 
418.3  227.1  344.5 100.0 162.3 
474.7  260.3 

36.3 1 288.5 
405.9  105.7  195.9  38.5 1 481.0 

2000  522.9  293.6  462.6  110.1  224.5  40.1 1 653.8 

a. New South Wales Includes  the  Australian C a p m  Terrltov 

c Vehicles on register  adjusted to canlorm to post-1976  clarslflcations of vehlcle  type. 
b. South Australia  includes  the Northern Territory 

d Actual. 
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TABLE V1.2"PROJECTED RATES OF GROWTH IN THE NUMBER OF LIGHT 
COMMERCIAL VEHICLES BY  STATE OF REGISTRATION, 1982 TO 
2000 

(per  cent  per annum) 
New 

Year  ending  South 
30 June Wales'  Victoria Queensland Australia'  Australia Tasmania Australia 

1972-82' 4.1 3.2  5.5  2.5  4.6  2.8 4.1 
Hiah  arowth 

South  Western 

projeEtions 
1982-85 
1985-90 

3.7  3.4 4.7 2.2 5.2 2.3 
4.4 4.1 5.2 

3.9 

1990-95 
2.7 

4.0 
6.1  2.5 

3.8 
4.6 

5.1  2.5  5.4  2.3  4.3 
1995-2000 

~~ 

3.4 3.4 4.4 2.2  4.4  1.9  3.7 
~. 

Median  growth 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

Low growth 
Droiections 

2.9 
3.7 

2.9 3.8 1.5 
3.6 4.3 

4.4  1.7 
2.0 5.3 2.0 

3.3 3.3 
2.7 

4.2 
2.9 

1.8 
3.5 

4.6 
1.5 

1.8 
3.6 1.4 

3.2 
3.8 
3.6 
3.0 

1985-90 
1982-85  2,2 2.4  2.9 0.8 3.6 

2.9  3.1 
1.2  2.4 

3.4 
1990-95 

13 4.5 1.4 
2.6  2.8  3.3 1 .l 

3.1 

1995-2000 
3.8 

2.0  2.4  2.6 0.8 2.8 0.8 
1.2 

2.2 
2.8 

a. New South Wales includes  the Austral~an Capital Territory 
b. South Australia  Includes  the Northern Territory 
c. Actual 
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TABLE VI.3-PROJECTED NUMBER OF RIGID TRUCKS BY STATE OF 
REGISTRATION, 1985 TO 2000 

('000) 

As at South 
New 

30 June Wales'  Victoria Queensland Australia'  Australia Tasmania Australia 
South Western 

1972' 
1982' 
High  growth 
projections 
1985 
1990 
1995 
2000 

Median growth 
projections 
1985 
1990 

2000 
1995 

Low growth 
projections 
1985 
1990 
1995 

103.7 104.0 38.8 
165.6 149.5 56.6 

190.7 1636 62.9 
250.8 200.8 76.4 
322.6 242.4 92.4 
400.2 288.0 109.0 

182.9  161.3  61.7 
228.6 193.1 72.6 
281.4 227.6 85.0 
334.7 263.8 97.1 

180.8  158.9 60.5 
217.8 186.0 68.9 
256.5 213.6 78.1 

38.5 
44.7 

46.4 
50.0 
53.7 
57.1 

45.8 
48.5 
51 .O 
53.2 

45.3 
47.0 
48.5 

36.5 
64.1 

9.9  331.4 
12.4  492.9 

105.3 
75.8  13.2 552.6 

14.7 698.0 
141.3  16.3 868.7 
179.1  17.8 1 051.2 

73.9  13.0  538.6 
98.2 
126.2 

14.2 655.2 
15.3  786.5 

153.6  16.3  918.7 

72.0  12.8  530.3 
92.0 
113.4 

13.6  625.3 
14.4  724.5 

2000 291.2  241.6  86.3  49.6  132.0  14.9  815.6 

a New South Wales mcludes lhe  Austrailan Capita Temlory. 
b. South AUStralla  Includes the Northern Territory. 
c. Vehicles on reglsler adjusted  to Conform to post-1976 CiaSSifiCalionS  of  vehicle type 
d. Actmi. 
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TABLE Vl.4-PROJECTED RATES OF GROWTH IN THE NUMBER OF RIGID 
TRUCKS BY STATE OF REGISTRATION. 1982 TO 2000 

(per  cent perannurn) 

Year  ending 
New 

30 June 
South 
Wales'  Victoria Queensland Australia'  Australia Tasmania Australza 

South Western 

1972-82' 

projections 
High  growth 

1982-85 
1985-90 
1990-95 
1995-2000 

Median  growth 
projections 
1982-85 
1985-90 
1990.95 
1995-2000 

projections 
Low  growth 

1982-85 
1985-90 
1990-95 
1995-2000 

4.8  3.7  3.8 1.5 

4.8 
5.6 4.2 

3.1  3.6 1.2 
4.0 

5.2 
1.5 

4.4 3.5 
3.8  3.9 

3.4  1.2 
1.4 

3.4 
4.6 

2.6  2.9 
3.7 3.3 

0.8 
1.1 

4.2 
3.5 

3.3 
3.0 

3.2 
27 

1 .o 
0.9 

3.0 2.1 
3.8 

2.2 
3.2 

0.5 
2.6 0.7 

3.3 2.8 
2.6 

2.5 
2.5 

0.6 
2.0 0.5 

5.8 2.3 4.0 

5.8 2.1 
6 8  

3.9 
2.3  4.8 

4.9 
6.1 2.1 4.5 

1.8  3.9 

4.9  1.6 
5.9 

3.0 
1.8  4.0 

4.0 
5.1 1.6 

1.3 3.2 
3.7 

4.0 1.1 
5.0 

2.5 
1.3 3.4 

4 3  1.1 
3.1 

3.0 
0.8  2.4 

a N e w  SOUlh Wales Includes the Auslralian Capltal Terrilory. 
b South Australia Includes the Northern Territory 
c Actual. 
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TABLE VI.5-PROJECTED NUMBER OF ARTICULATED TRUCKS BY STATE OF 
REGISTRATION, 1985 TO 2000 

As at 
30 June 

1972" 
1982' 
High growth 
projections 
1985 
1990 
1995 
2000 

~~~ 

Median arowth 
projections 
1985 
1990 

2000 
1995 

Low arowth 

South 
New 

Wales- Victoria Queensland Australia'  Australia Tasmania Australra 
South Western 

11.7  8.3 
17.4  12.2 

5.2 
8.8 

5.4 
5.1 4.8 

2.8 1.1 34.5 
1.5 49.8 

19.7  13.4 
25.1  16.4 

10.1 
13.1 

5.3 
5.8 

5.6 
7.7  1.9  70.0 

1.6 55.7 
~~ 

31.5  19.7 
38.1  23.4 

16.8  6.3 
20.9 

10.2 
6.8 

2.2  86.7 
12.8  2.4  104.4 

18.9  13.2  9.9  5.3 5.5 1.6  54.3 
23.1  15.7  12.2 
27.8  18.5 

5.6 
15.0 

7.2  1.8  65.7 

32.4  21.5 
6.0 

17.9  6.3 11.1 
9.2  2.0  78.5 

2.2  91.2 

projeitions 
1985 18.7 13.0  9.6  5.2 5.4 1.6 53.5 
1990  22.1 15.1 11.4  5.4 6.8 1.7  62.5 
1995 25.5  17.4  13.4 
2000 

5.6 
28.5  19.7  15.3  5.8  9.6  1.9  80.8 

8.3 ' 1.8  72.0 

a. New South Wales Includes  the  Austrailan Capital Tsrrltory. 
b South Auslralia  includes the Northern Territory. 
c Vehicles on register adJusled to conlorm to post-1976 classifications  of vehlcle type 
d AcIuaI. 
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TABLE VI.6-PROJECTED RATES OF GROWTH IN THE NUMBER OF 
ARTICULATED  TRUCKS BY STATE OF REGISTRATION, 1982 TO 
2000 

(per  cent per annum) 

30 June 
Year  ending 

1972-82" 
High  growth 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

projections 
Median growth 

1985-90 
1990-95 
1995-2000 

Low growth 
projections 

I 982-85 

1982-85 
1985-90 

1995-2000 
1990-95 

South 
New 

Wales'  Viclorfa Queensland Australiab  Australia Jasmaora Australia 
South  Western 

4.0  3.9  5.4 -0.6 

4.2 
5.0 
4.6 
3.9 

31 
4.1 
3.8 
3.5 

4.8 

5.1 
5.2 

4.5 

1.5 

1.7 
1.5 

1.8 

2.9 2.6 
4.0 

3.9 
3.6 

1 .o 
3.8 

4.4  1.4 
3.3 4 3  

3.1 3.0 3 6  1 .o 
1.2 

3.3 
2.5  2.1  3.0 0.5 

3.1 3.5  0.9 
2.9  2.8 
2.2 2.5 

3.4  0.7 
2.7 0.5 

5.5 

5.5 
6.5 
5.8 
4.6 

4.6 
5.6 
4.9 
3.8 

4 8  
3.8 

4.1 
2.9 

2.8 3.7 

2.8 3.8 
30 4.7 
2.8  4.4 
2.4 3.8 

2.1  3.0 

2.1 
2.3 3.9 

3.6 
1.7 3.1 

1.4 2.4 
1.7 
1.4 

3.2 
2.9 

1 .o 2.3 

a New South Wales includes the Australian Capital TerrilopI. 

c Aclual 
b. South Australia includes the Northern Territory 
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TABLE VI.7-PROJECTED NUMBER  AND  RATES OF GROWTH IN THE  NUMBER 
OF OTHER  TRUCK-TYPE VEHICLES  BY STATE OF REGISTRATION, 
1982 TO 2000 

As at South 
New 

30 June Wales' Victoria Queensland Australia Australia Tasmania Australia 
Southb Western 

('000) 
1972"  7.4 , 2.5 
1982' 

2.4 
13.3  11.7 

2.7 
4.4  5.9 

3.7 
6.2 

0.5  19.2 
2.2  43.7 

Median orowth 
projections 
~~ ~~ ~ 

1985  15.0 14.5 5.5 
1990  18.0 19.5 
1995  21.3 25.0 

7.7 

m n n  
10.2 

24.7  30.8  13.0 
(per cent) 

Average annual 

7.1  7.3 
9.2 9.3 

2.7 52.1 

11.5 
3.7  67.4 

11.5 
13.9  14.0 

4.7  84.1 
5.7  102.0 

growth rate 
1972-82'  6.0  16.7  6.2 

4.1 7.3  7.9 
8.1 
6.4 

5.3 
5.5 

16.0 
7.6 

8.6 

1985-90  3.7  6.1 6.8 5.4  5.0 6.1 5.3 
6.0 

1990-95  3.4  5.1 5.8 4.5  4.4  4.8  4.5 
1995-2000  3.0  4.3  5.0  3.8 4.0 4.0  3.9 

1982-85 
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TABLE  V1.8-PROJECTED  NUMBER AND RATES OF GROWTH IN T H E   N U M B E R  
OF BUSES  BY  STATE OF REGISTRATION, 1982 TO 2000 

As at 
30 June Wales- Victoria Oueensiand Austrahab Australia Tasmania Australia 

New 
South South  Western 

('000) 
1972'  9.1  5.4  3.4 3.0  2.7  1.4  25.0 
1982' 11.5  6.7  3.9  5.1  2.1 46.3 
Median growth 
projections 
1985 
1990 

2000 
1995 

Averaae annual 
growth rate 
1972-82' 
1982-85 
1985-90 
1990-9s 
1995-2000 

17.0 

19.6 
24.4 

35.0 
29.5 
~ 

4.9 
6.4 

4.4 
3.9 
3.5 

13.3  8.0  4.3  6.2  2.3  53.7 
16.7  10.5 5 0  
20.3  13.3  10.6  3.2  82 5 

8.2 
5.6 

2.7  67.5 
~ ~~ ~~ 

24.1  16.5  6.3  13.2  3.7 98.7 
(per  cent) 

7.9  7.0  2.7 6.6 3.8 6 4  
5.1  6.2 
4.6 

3.2 
5.5 

6.7 
2.9 5.9 

5.1 
3.8 

4.0 
4.6 

4.9 
3.5 

2.6 
4.4 

5.1 
2.4 

3.3 
4.5 

4.1 
2.8 3.7 

4.3 

a. New South Wales includes the Auslrallan Capital Territory 
b South Australia includes the Northern Territory. 
c Actual. 
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PART B-AVERAGE VKT 

TABLE VI.9-PROJECTED AVERAGE ANNUAL VEHICLE  KILOMETRES 
TRAVELLED  BY  LIGHT COMMERCIAL VEHICLES BY  STATE OF 
REGISTRATION, 1985 TO 2000 

~~ ~ 

New 

30 June 
Year ending South South Western 

Wales' Victoria Queensland Australiab Australra Tasmania Australia 

1971'  17.3  15.3 
1976'  16.4  18.7 

13.6  15.5  19.8  13.7  16.3 

1979c 
17.4  15.2 

17.1  16.8  16.4  17.2 
16.7  14.1  17.0 

198PP 
18.7 

18.2  16.6  14.6  17.0  17.4  17.0  16.7 
14.6  17.0 

High growth 
projections 
1985  18.4  16.7  14.7  17.1  17.6  17.1  16.9 
1990 
1995 

18.7  17.0  15.0  17.3 
19.0  17.2 

18.0 
15.3  17.5 

17.3  17.2 
18.4  17.5  17.4 

2000  19.2  17.5  15.6  17.6  18.7  17.6  17.7 
Median growth 
projections 
1985 
1990 

18.3  16.7  14.6  17.1 
18.5  16.8 

17.5 
14.8  17.2  17.7 

17.1  16.8 
17.2  17.0 

1995  18.6  16.9  14.9  17.3  17.9  17.3  17.1 
2000 

~~~ 

18.7  17.0  15.1  17.3 18.0 17.3  17.2 

projections 
Low growth 

1985-2000  18.2  16.6  14.6  17.0  17.4  17.0  16.7 

a. New South Wale8 includes the Australian Capilal Territory. 
b South AUStraila Indudes the  Northern Terntow. 
c. Survey of Motor Vehcle Usage estimates 
p prelhmmw 
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TABLE VI.lO-PROJECTED AVERAGE  ANNUAL VEHICLE KILOMETRES 
TRAVELLED  BY RIGID TRUCKS  BY  STATE OF REGISTRATION, 
1985 TO 2000 

30 June 
Year  ending 

1971" 
1976' 
1979c 
1982'p 
High growth 
projections 
1985 
1990 
1995 
2000 

Median  growth 
projections 
1985 
1990 
1995 
2000 

Low growth 
projections 
1985-2000 

South 
New 

Walesa Victoria Oueensiand Austraifab  Australia Tasmania Australia 
South Western 

17.2 
18.1 
18.0 
20.7 

21.2 
22.3 
23.3 
24.2 

21 .o 
21.5 
22 0 
22.5 

20.7 __ 

16.0  13.8  15.3 
16.0 
17.2  14.4  14.3 

15.0  14.5 

17.8  19.6  14.6 

18.1 20.0 14.3 
18.8 20.7 14.5 
19.4 21.4 14.7 
20.0 22.1 14.9 

18.0 
18.3  20.2  14.4 

19.8  14.3 

18.6  20.5  14.5 
18.9  20.8  14.5 

17.8  19.6  14.2 

17.6 13.8 16.0 
17.1 15.4 15.7 
16.5 15.3 16.7 
I8 5 16.0 18.8 

19.0  16.2  19.2 
20 2 16.5 20.1 
21.3 16.8 21.0 
22.2 17.1 21.9 

18.8  16.1  18.9 
19.3 16.3 19.4 
19.9 16.4 19.9 
20.3 16.5 20.3 

18.5  16.0  18.8 
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TABLE VI.ll-PROJECTED AVERAGE  ANNUAL VEHICLE KILOMETRES 
TRAVELLED BY ARTICULATED TRUCKS BY STATE OF 
REGISTRATION, 1985 TO 2000 

("0) 

Year  ending  South 
New 

30 June 
South  Western 

Wales'  Victoria Oueensland Australiab  Australia Tasmania Australia 

1971'  47.7 
1976'  52.4 
1979c  59.4 
1982'~  63.9 
High growth 
projections 
1985  67.0 
1990 
1995 

73.6 
80.4 

2000  86.6 
Median  growth 
Droiections 
' 1985 
1990 

65.9 
70.3 

1995 
2000 

74.9 
79.0 

Low growth 
projections 
1985  64.9 
1990  67.1 
1995  69.3 
2000  71.4 

49.2  37.3  62.7 
45.8 
61.4  47.7  77.5 

35.7  71.0 

65.7  52.0  76.7 

68.2 54.9 78.1 
73.8 60.8 80.8 
79.2 67.0 83.5 
84.7 72.9 85.9 

67.4 53.9 77.6 
71 .l 57.9 79.5 
74.7 82.0 81.2 
78.4 65.9 82.8 

86.5 53.0 77.2 
68.4 54.9 78.1 

60.7 
49.4 
51.8 
63.3 

67.4 
76.2 
85.0 
92.9 

66.0 
71.9 
77.8 
83.0 

64.7 
67.6 

70.2  57.0  79.0 
72.0 

70.5 
59.0  79.8  73.2 

49.4 
48.4 
57.5 
61 .O 

63.0 
66.8 
70.4 
73.7 

62.3 
64.9 
67.3 
69.5 

61.7 
62.9 

48.3 
50.5 
59.3 
63.4 

66.2 
72.0 
78.1 
83.9 

65.2 
68.9 
72.9 
76.9 

64.1 
66.1 

64.2 68.0 
65.3 69.8 

a New South Wales includes  the Australian Capital Territory. 

c. Survey 01 Motorvehicle Usage estimates 
b South Australia includes the Northern Territory. 

p prellmlnary 
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TABLE VI.12-PROJECTED AVERAGE  ANNUAL VEHICLE  KILOMETRES 
TRAVELLED BY OTHER TRUCK-TYPE VEHICLES  BY STATE OF 
REGISTRATION, 1982 TO 2000 

('000) 

Year  ending 
New 

30 June 
South 
Wales'  Victoria Oueensland Australiab  Australia Tasmania Austraha 

South Western 

1971" 
1976" 
1979' 
Median  arowth 

13.4 7.6 8.7 5.8  12.1 4.5 9.5 
16.6 11.8 18.7  11.4 
15.9 10.6 

10.9 
12.4  14.4 

10.7  14.4 
12.3 8 7 12.9 

projections 
1982-2000'  15.9  10.6  12.4  14.4  12.3 8  7 13.0 

a N e w  South Walesincluder the  Australian  CapitalTerritory 
b South Australia Includes the  Northern  Terrltory 
c Survey of Motor Vehlcle Usage estimates. 
d. Average annual kilometres  travelled  by each Of the  State's  fleets Of other truck-type  vehicles are assumed 

to remain  constant (at 1979 levels) throughout the forecast period. However, due to differences between 
the  States I" the prqecled rate Of growth of these fleets (see Table V1.7) prqected average annual 
k~lornetres  travelled by ail Otheltruck-typevehicles 1nAustra11a gradually declinesfram 13 050 kilometres 
~n 1981-02 to 12 750 kllornetres  in 1999-2000 

TABLE V1.13-PROJECTED AVERAGE  ANNUAL VEHICLE KILOMETRES 
TRAVELLED BY  BUSES  BY  STATE OF REGISTRATION, 1982 TO 
2000 

New . 

Year  ending South 
30 June Wales* Victoria Queensland AustralfaQ  Australia Tasmanra Australia 

South  Western 

1971"  31.1  27.5  28.3  29.2 33.5 
1979"  28.4  24.6  28.8  39.4  28.7  22.3  28.4 

20.9  29.3 

Median  growth 
projections 
1982 
1985 

26.6 22.7  26.0  38.7 27.8 
25.5  21.9  25.1  26.7  21.0  25.4 

22.0  26.3 
37.2 

1990 
1995 

24.4  21.0 
23.6  20.4 

24.0  35 2 25.2 
23.1 

20.1  24.2 

2000  23.0  19.9 
33.6 24.2  19.5  23.3 

22.4  32.3  23.4  19.0  22.6 

a. N e w  South Wales includes  the Australian Capltal  Terrltory 
b. South Australia indudes the  Northern  Terrltary. 
c. Survey Of Motor Vehicle Usage estimates. 
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PART C-TOTAL VKT 

TABLE V1.14-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED  BY 
LIGHT COMMERCIAL VEHICLES BY STATE OF REGISTRATION, 
1985 TO 2000 

(millions) 

Year  endrng 
30 June 

South South Western 
Wales'  Victoria Queensland Australiab  Australfa Tasmania Australia 

New 

1972' 
1977" 
1980c 
1982"p 
High  growth 
projections 
1965 
1990 
1995 
2000 

Median arowth 
projectiins 
1985 
1990 
1995 
2000 

Low growth 
projections 
1985 
1990 
1995 

3 938 
4 295 
4 982 
6 162 

6 946 
6 761 
10  841 
12  997 

6 770 
8 174 

1 1  133 
9 689 

6 588 
7 613 
6 640 
9 517 

2 026 
2 925 3 154 

2 127 

2 788 3 663 
3 012 3 887 

3 357 4 511 
4 167 5 927 
5 081 7 748 
6 090 9 779 

3 298 
3 964 

4 374 

4 687 
5 459 
6 779 

5 456 8 133 

1 098 
7 140 
1418 
1 557 

1 673 

2 216 
1 935 

2 497 

1 635 
1817 
1 999 
2 165 

1 591 
1 700 
1 797 
1 872 

1 578 
1 481 

2 0 4 1  
2 041 

2 401 
3 302 
4 391 
5 525 

2 333 
3 049 
3 858 
4 845 

2 267 
2 824 
3 409 
3 906 

3 237 4 250 
3 770 5 030 
4 321 5 926 
4 874 6 754 2000 ~~ 

338 1 1  008 
386 13  456 
443 15  333 
557 17  237 

600 19  488 
685 24  777 
773 31 050 
858 37  746 

588 18  998 
651 23114 
714 27  726 
767 32  299 

576 18  509 
617 21 554 
655 24  748 
682 27  605 

New South Wales includes  the  Australian Capital Terrltory. 
South Australia includes the Northern  Territory. 
EStlmateS  derlved from the number of vehlcies on regster at 30 June 1972  (adjusted to conform to 

of average kllornelres travelled per vehcle during the years endmg 30  September  1971,  1976,  1979 and 
post-1976  vehicle  classifications).  1977.  1980 and 1962, and Survey of Motor  Vehicle  Usage  estlmates 

Twelve Months  ended 30 September  1982) 
1982 (ABS 1973b.  1970.  19811 and unpublished prellminary figures for Survey of Motor  Vehicle Usage. 

preliminary 
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TABLE V1.15-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE 

STATE OF REGISTRATION, 1982 TO 2000 
KILOMETRES  TRAVELLED BY LIGHT COMMERCIAL VEHICLES BY 

(per  cent  per annum) 
New 

30 June 
Year  ending South 

Wales'  Vlcloria Oueensland Australiaa  Australia Tasmania Australia 

1972.82'  4.6  4.0  6.1  3.6  3.3  5.1  4.6 

projections 
High  growth 

1982-85 
1985-90 

South Western 

4.0 
4.8 

3.7 
4.4 

5.1 
5.6 

2.4 
2.9 

5.6 
6.6 

2.5 
2.7 

4.2 
4.9 

1990-95  4.4 
1995-2000 

4.0 
3.7 

5.5 
3.7 

2.8 
4.8 

5.9 
2.4 

2.4 
4.7 

4.6 
2.1 4.0 

Median  arowth 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

Low arowth 
projekons 
1982-85 
1985-90 
1990-95 
1995-2000 

3.1 3.1 4.0 1 .B 3.3 
3.8 

1.6 
3.7 

4.6 
4.5 

3.5 
2.1 5.5 2.1  4.0 

3.4  4.4  1.9 
2.8  3.1 

4.8 19 
3.7  1.6 3.8  1.4  3.1 

3.7 

2.1 2.4 3.0 0.7 3.6 1.1 
2.9  3.1 3.4 1.3  4.5  1.4  3.1 

2.4 

2.6  2.8 
2.0 

3.3 1.1 
2.4  2.6 

3.8  1.2 
0.8  2.8  0.8  2.2 

2.8 

a New South Wales mClUdeS the Australian  Capltal Temtory. 

c Estimates. 
b South Auslralla lncludes the  Northern Terrllory 
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TABLE VI.16-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED BY 
RIGID TRUCKS BY STATE OF REGISTRATION, 1965 TO 2000 

(millions) 
New 

Year  ending  South  South  Western 
30 June Wales'  Victoria Oueensland Australia'  Australia Tasmania Australia 

1972c 

1960' 
1977c 

1982'p 
High growth 
projections 
1965 
1990 

2000 
1995 

Median  growth 
projections 
1985 
1990 

2000 
1995 

Low growth 
projections 
1985 
1990 

2000 
1995 

1 784 1 664 536 589 
584 
596 
637 

642 
800 
924 

1 185 

137 
161 
161 
199 

5 351 
6 120 
7 298 
9 231 

1 968 
2 637 

1 925 
2 238 

682 
721 

3 432 2 666 1112 

4 052 
5 594 
7 522 
9 694 

2 964 

4 708 
3 773 

5 767 

1 259 
1 582 
1 979 
2 404 

665 
727 

1 443 
2 125 
3 004 
3 970 

21 4 
243 
274 
304 

10  597 
14  044 
16  277 
22  989 

790 
850 

3 836 
4 915 

2 897 

4 236 
3 533 

4 989 

1 221 
1 463 
1 743 
2 022 

654 
697 
737 
773 

1 367 
1 699 

209 
231 

10  204 
12  738 
15  669 
18  695 

6 193 
7 518 

2 509 
3 123 

251 
270 

3 743 
4 508 

2 828 
3 310 

1 186 
1 350 
1 531 
1 691 

645 
670 1 702 

1 332 

2 098 
2 442 

205 
216 
230 
238 

11 758 
9 939 

13 662 
15 406 

~ 

5 310 
6 028 

~ 

3 802 
4 300 

691 
707 

a New South  Wales includes the Australian Capital Territory 

c. Estimates derlvsd  from the number  of  vehicles on register at 30 June 1972  (adjusted  to  conform to 
b. South  Austmlis  includes the Northern  Territory. 

Of average kllometres travelled p e r  vehlcie dunng the years ending 30 September  1971,  1976.  1979 and 
post-1976  vehicle  class~f~calion~).  1977,  1980 and 1982 and Survey of Motor Vehicle Usage estimates 

1982 (ABS 1973b.  1978,  1981f  and  unpublished  preliminary  figures tor SUNBY of Motor  Vehicle Usage, 
Twelve  Months  ended 30 September  1982) 

p preliminary 

158 



Appendix VI 

TABLE V1.17-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE 
KILOMETRES  TRAVELLED BY RIGID TRUCKS BY STATE OF 
REGISTRATION, 1982 TO 2000 

(per  cent perannum) 

30 June 
Year  ending 

1972-8P 

projections 
High  growth 

1982-85 
1985-90 
1990-95 
1995-2000 

Median  growth 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

Low growth 
projections 
1982-85 
1985-90 
1990-95 

South 
Wales'  Victoria Queensland Australiab  Australia Tasmania Australia 

New 
South Western 

6.8 4.8  7.6 0.8 

5.7  3.6  4.2 
6.7 

1.5 

6.1 
4.9  4.7 
4.5  4.6 

1.8 

5.2 4.1 4.0  1.5 
1.7 

3.8 2.8  3.2  0.9 

4.7 
5.1 4.0  3.7 

3.7 
1.3 

3.6 1 .l 
4.0 3.3  3.0 1 .o 

2.9  2.0  2.2  0.4 
3.8  3.2 
3.3 

2.6 
2.8 

0.7 
2.5  0.6 

1995-2000  2.6  2.5  2.0 0.5 

6.3  3.8  5.6 

6.8  2.5 
8.0 

4.7 
2.6  5.8 

7.2 
5.7 

2.5 
2.1 

5.4 
4.7 

~~~ 

5.4 
6.5 

1.7  3.4 

5.7 
2.0 
1.7 

4.5 

4.5 1.4 
4.2 
3.6 

4.0  1.0 2.5 
5.0 1.2 
4.3 

3.4 
1.1 3.0 

3.1  0.7 2.4 

a. New Soulh Wales Includes the  Austrailan  Capital Terrltov. 
b South Auslralla includes the  Northern Terrltov. 
c. Estimates 
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TABLE V1.18-PROJECTED TOTAL VEHICLE KILOMETRES  TRAVELLED BY 
ARTICULATED TRUCKS BY STATE OF REGISTRATION, 1985 TO 
2000 

lmillionsl 
New 

Year  ending South 
30 June Wales'  Victoria Oueensland Australiab  Australia Tasmania Australia 

South  Western 

1972'  558  408  192  172  56 1 725 
1977c 

339 
698  447 220 

1980C 
433 

962 644 358  372 
183  58 2 039 

1982'p 1110 602  391  304  92 3 157 
223 

458 
81 2 639 

High  growth 
projections 
1985 
1990 

2000 
1995 

Median  growth 
Droiections 
' 1985 
1990 
1995 
2000 

Low growth 
Droiections 
' l985 
1990 

2000 
1995 

1319 914 
1847 1 210 
2 533 1 561 
3 300 1 983 

1 246 889 
1625 1116 
2 082 1 382 
2 560 1 685 

1 213 865 
1 482 1 033 
1 768 1 222 
2 035 1 419 

555  41 6 
796  471 

1 125  528 
1 524  585 

534 
706 

408 

930 
446 
484 

1 180  519 

509 400 
626 423 
764 443 
903 460 

380 
586 

103 3 687 

869 
126 5 038 
153 6 769 

1 191  180 8 763 

363 100 3 540 
519 117 4529 
713 134 5 725 
91 9 151 7014 

458 
347  97 3431 

107 4129 
584 117 4898 
700 125 5 642 

a New South Wales includes  the  Australian  Capltal  Territory 

c Estimates  derlved from the number of  vehicles on register  at 30 June 1972 (adjusted to conlorm to 
b. South Auslralla  Includes  the Northern Territory. 

post-1976 vehlcle classifications). 1977, 1980 and 1962; and Survey of Molor Vehicle Ussge estimates 
of average kllomelres travelled p e r  vehicle during the yean ending 30  September 1971. 1976,  1979 and 

Twelve  Month$  ended 30 Seplember 1962). 
1982 (ABS 1973b.  1978, 1981f and Unpubhshed preliminary  flgures for Survey of Motor Vehlcle Usage, 

p preliminary 
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TABLE VI.19-PROJECTED RATES OF GROWTH IN TOTAL VEHICLE 

OF REGISTRATION, 1982 TO 2000 
KILOMETRES  TRAVELLED BY ARTICULATED TRUCKS BY STATE 

(per  cent  per annum) 

Year  ending South 
New 

30 June 
South Western 

Wales'  Victoria Oueensland Australia'  Australia Tasmania Australfa 

1972-82" 
High growth 
Droiections 
' 1982-85 
1985-90 
1990-95 
1995-2000 

Median growth 
projections 
1982-85 
1985-90 
1990-95 
1995-2000 

Low growth 
projections 
1982-85 
1985.90 
1990-95 
1995-2000 

72 7.0 9.1  1.5  5.9 5.0 6.2 

5.9  4.4 6.6 2.0  7.7  3.9 
7.0 5.8  7.5 2.5 9.1 
6.5 52 7.2  2.3 

4.3 

5.4 
8.1 

4.9 6 3  2.0  6.5 3.3 
3.9 

5.3 
6.4 
6.1 
5.3 

3.9 3.5 
5.5 

5.3 
4.7 

1.4 
5.7 

6.1 
1 .8 

2.8 
7.4 

3.9 
3.2  5.1 

5.1  4.4 
4.2 

5.7 
4.0 

1.6 
4.9 

6.6 
1.4 

2.9 
5.2 

4.8 
2.4  4.1 

3.0  2.6 
4.1 

3.6 
3.6 

0.7 
4.2 

4.5 
1.1 

1.8 
5.7 

2.8 
2.1 3.8 

3.6 
2.9 

3.4 
3.0 

4.0 
3.4 

1 .o 
0.7 

5.0 1.8 
3.7 

3.5 
1.4  2.9 

a. New South Wales Includes the  Australian  Capital  Terrltow 
b South Auslraila includes the Northern Terrilory 
c. Estimates 
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TABLE  V1.20-PROJECTED TOTAL VEHICLE  KILOMETRES  TRAVELLED AND ~ ~ ~ ~~~ ~~ ~~ ~~ ~~~~~ ~ 

RATES OF GROWTH IN TOTAL VEHICLE KILOMETRES 
TRAVELLED BY OTHER  TRUCK-TYPE VEHICLES BY STATE OF 
REGISTRATION, 1982 TO 2000 

Year  ending 
New 

30 June 
South 
Wales'  Victoria Queensland Australiab  Australia Tasmania Australia 

South Western 

(millions) 
1972' 99 17  21 45 2 202 
1977'  143 

16 
61 

198OC 
58 

172 111 
52  50 

43  75  71  17  490 
12 376 

Median  arowth 
projections 
1982  212  124  55  85 
1985 239  153 

76 
69  102 

19  570 

1990 
90 

286  207 
24  676 

95 
1995  339  265  126 

133  114  32  E67 

2000  393  327  161 
166 
199 

142 
172 

41 1077 
49 1 301 

(per cent) 
Average annual 
growth rate 
1972-80' 
1980-85 

7.1  25.1  9.4  21.6  6.0  29.5  11.7 
6.8 6.6 9.6  6.4  4.7  6.5  6.7 

1985.90  3.7 
1990-95 

6.1 6.8 5.0 6.1  5.1 
3.4 

5.4 
5.1  5.8 

1995-2000 
4.5 

3.0  4.3 5.0 
4.4 4.8 4.4 

3.8  4.0  4.0  3.9 

a. New South Wales includes  the  Australian  Capital  Territory. 
b. South Australia includes the Northern Territory. 
c. EstimateS  derived from the number of vehicles on reglsler  at 30 June 1972 (adJusted to Conform 10 

post-l976 vehncle  classlfications), 1977 and 1980; and Survey of Motor Vehicle Usage estimates of 
kilometres  travelled  per  vehlcle  during  the years ending 30 September 1971,  1976 and 1979 (ABS 1973b, 
1976 and 19810. Estimates for the year ending 30 June 1982 are not available. 
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TABLE  V1.21-PROJECTED  TOTAL  VEHICLE  KILOMETRES  TRAVELLED  AND 
RATES OF G R O W T H  IN TOTAL  VEHICLE  KILOMETRES 
TRAVELLED  BY BUSES' BY  STATE OF REGISTRATION, 1982 TO 
m o o  

Year  ending 
New 

30 June 
South 
Walesb Victorfa Oueensland Australia'  Australia Tasmanfa Australia 

South Western 

(millions) 
1972' 
1980d 
Median growth 
projections 

283  148  96 88 90 
403  224 150 

29  735 
154  129  45 1104 

1982  448  261 151 142 
1985 

175 
501 293  202  159  165 

44 1219 

1990  596  351 
48 1 367 

1995  696  413  307 190 
252 175 

256 
208 

63 1 925 
55 1 636 

2000 803  478  369  205  309  70 2 234 
(per  cent) 

Average annual 
growth rate 
1972-80  4.5 5.7 7.3 5.4 5.2 
1980-85 

5.3 
4.4 5.5 6.1 

4.6 
0.7 5.0 

1985-90 
1.3 

3.5 
4.4 

1990-95 
3.7 

3.2 
4.5 

3.3 
1.9 

4.1  1.7 
4.7  2.9 
4.2 

3.6 

1995-2000 
2.6 

2.9  3.0  3.7 1.5 3.8  2.3 3.0 
3.3 

a. The Sum of estimates for each type of bus fleet glven in Appendix 11. 

c. Soulh Australia  Includes  the Nonhern Territory 
b. New South  Walesincludes the  Australlan CapllalTerritory 

d Estimales derived from the number Of vehicles an register  at 30 June 1972 and 1980: and Survey of 
Motor Vehicle UEage estimates Of kllornetres travelled per vehlcie durlng the years endlng 30 September 
1971 and 1979 (ABS1981e) 
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ABBREVIATIONS 

A B S  
A R P C  
B T E  
CC 

C B D  
C O M V E  
GDP 
IAC 
IAESR 
km 
N R M A  
O E C D  
R M C  
U K  
U S A  
V K T  

Australian Bureau of Statistics 
Average Rate of  Petrol Consumption 
Bureau of Transport Economics 
cubic  centimetres 
Central Business District 
Committee on Motor Vehicle Emissions 
Gross  Domestic Product 
Industries  Assistance Commission 
Institute of Applied Economic  and Social Research 
kilometres 
National Roads  and Motorists  Association 
Organisation for Economic Co-operation and  Development 
Road Maintenance Charges 
United Kingdom 
Unlted  States of America 
Vehicle  kilometres  travelled 
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